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Saint  Haiy  Nunwriw  Com|fany.  r,lon  Saint  Mary. 
Plortdo-  IJttggarveed .  Paiale-Growinf  in  tht  Sauli. 
Vtivrt  Bfttn.) 

HuNN.  CiLAiiLra  G..  Garduner,  New  York  State  CoIIoko  of 
AtErlcullniv  at  Cornell  liniroraitj'.  Ithacdj.  N.  V. 
iPtantt  in  Ritidtner  K'imfouri.i 

Jokes.  L.  it.,  ItotaninC.  Vennont  Ajrricaltaral  Exp«riawnt 
Station.  Burlington.  Vt.  {('krmieal  Wted-KUter*  or 
Brrbitidfji.  .Vote*  on  Baroptan  Bxptriemt  t«  Potato- 
OVciring.) 

EeXNEnr.  P.  BBVSltlDr.B,  PrDrcmnr  of  BuUny,  Horticulture 
and  Forcrtiy,  NernilD  Acrlcultural  Experiment  Station, 
ReTio,  NaT.  <.Va(irv  Mradaw*  and  Patturtt  <^  Ihe 
Plaint  and  Ran^ri.  SallbutKrt.) 

Eluuii,  G.  F..  AulitAnt  in  Vng  and  PoiMnoiu  Plant 
Invuntiflntion*,  Iloroaa  of  Plant  Industry,  Dopartmrnt 
of  ARricultut*,  W»hitijttcin,  D.  C,  (Medicinal  Plant*: 
Akk.  Briladnnnn.  Camira;/.  Fi-narL  Fazglmt. 
Ooldm  Soil,  hobrtia.    Pmnyronal.    Tantji.    Thgmr..) 


Bo(«niG_ 

1.  ihlM 

OtariM 


KnahI",  S.  a.,  In  Chanp  of  PamKirn'  Civ>peFatm  D«i 

stratkin  Wort.  Bureau  of  Pisnt  UKluetry,  Dej«irtiM( 

of  Axnculturo.  Addnuw,  Lukv  Churitf,  La.    {Rici.l 
Lu)ii>,  Ji>u»  W.    Aasiatunt  ProfMiiur  of  OIvHiullun;,  Coi- 

lage  of  A|;riimlturK,  and  Awiitjint  ('biuf  in  Ilnrtiml- 

ture,Eip«rimont  Station,  L'r))arta.nL(TViifit'i'i'n>in'n9> 
I^ooins.  A.  U..  K<lil(ir  uf  "Thr  Crafia  Belt,"  Hunkirk.  HI, 

Y.  {Grapf  and  Oihn-  Fruit  Jviert.) 
Lroti.7.  LtTtunott, Profwwor  pf  blxpvrimcntal  Amront 

Now  York  Slate  Calletfe  of  Agriculture  al  Cor 

Univi-niity.  Ithana,  N.  Y.   (Clwry  Roof.    H'heat, 

conjunction  with  E.  E.  Elllotut 
Mackinkwii.  R.  £{..  Profi>iu(ir  of  Horticalluni,  Ala 

Polytwhnic   Institute    and   A.^i(rultura]    Exp^r 

Etittiun.  and  Ktntc  Hortlculturijit,  Auburn,  Alaba 

i Litlt  Iff  Fruits Jif  Uone-planling  in  ^fii^nta.) 
Macdun,  W.  t..  llfrtirulturiit  iuid  Curator  of  tht  BotAtiiGj 

Garden.  Central   Ei[>erimental    Farm.  Ottawa. 

C;iii.  (.LitiM  1^  I-YaiU  ftir  Uotnt-idaitting  in  Ontar 

and  Qtithec) 
Mavnaku,  S.  T.,  Horticultural  Sp«itaHat  and  htmi 

tiiir<l(<ni>r,  Northhoro,  lEiuw.    (Tlu  f^irm   Fritit-  «W 

V'ci/Uaile-Oardmf.} 
McDonald.    U.,   Preeidont,  On^on    Norwnr  Compsiy, 

Sal bm.  Ore.    lOrsaniiatian  tjf  a  CmnmenitU  Nmntr) 

Haninrts,  nnilfir  Nunniriiui. ) 
Ukhcieu,   W.   B.,  Fanner,  C«nt«rtrill«,  Hias,    {Pnetitd 

Su^gfrtiotLt  oa  C^ton-drowinff.) 
MoSTcnMKRV,  K.  G.,  Pield  Cropn.  NebrMka  A^<^ltDrtl 

Expcrimunt  t^liitioni   Liacob,    Nub.   (Ot/fii«(i«N   if 

knfir  and  iurru,  in  conjunction  w{lti(\  W.Warbnrton.) 
Moore.  H.  A,  Pnifessor  oTA/rcnumy,  WiscuwiB  AKficnl- 

lurnl  College  and  Exiieriment  Station.  Ifndiaoii.  Wk. 

(Pariry.) 
0»Tl^MSl)[!^,  W.  J.  V„  ProfsMor  of  Botuij.  Uninnily  cf 

Califoniia,  Berkeley,  Cal.    (n*  Plant :  lU  SlnHur*. 

Iti/a  Pfvrctut  amf  ihrtronmmf.) 
Paiiixii'k,  W.,  BittAninl  and    Hnrtirulltinnt.   GxpurimMil 

Station,  Fort  Colllna,  Colo.   (Litis  qf  FniUa/or  Hamt. 

pianling  in  CoUifada.)  ■ 

PuCLi's,  Cll  \vti.m  S.,  Superintendent  of  Grawland  FanM,^ 

L'lidi)iavill«,  Conn.   (Tkt  S^^anee  tf  Forag*4>9f- 

ping.) 
Piper,  C,  V„  A^nxtulogiht,  Bur«un  uf  Plaot  tadaatry, 

Doportment  of  Agricultarc,  WaahinEton,  D.  C.  (5n»^ 

fain.  Serradella.  Spurty.)  ^t 

POWKI.J,,   <j.   Harold.   PomulOKift  in  CbarKw  of  FidH 

Tranaportntion  and  Stcirage  InveMt^ntion«.   D«pffl- 

mnnt  r,r  .\gricvlEure,  Waahln^n,  D.  C.    {Handling^ 

and  Shipping  Fruit.) 
Pitl»i:irTT,  i>AMi(t:i.  C,  Aiuiinttint  ProfmiMr  of  Ind 

Biulo^,  MiuMuchuaotta  Institute  of  Tc>cbnolo|iar, 

Dirnctor,  Th»  itiwtun  Bi(>-Chftminal  Laboratory.  1 

Ma«8.    (r*e   Commertial    Canai^n    ftufiurfry.    ITti 

f^dtr aitd  Vinegar.    Brnfing.) 
RCBD.    HoWaRO  S..  Srtil    Physiologiat,    Bureaa   of   SotU. 

Department  of  AcricDlturv,  Wuahint;t(>a,  D    C.    (1^ 

Utimulatvm  qf  Plant    Gniietk    bji    Urant  vf   Witm 

PttitonM.)  ^ 

RiSLliy.  H.  N.,  Butanie  Gardeoa,  Sinffapore. Strait*  Seltl»- 

menta.   (AuU^,  or  OutvlekotUt  In  Minjiinclioii 

J.  U.  Hiut.) 
SaS-uorx.  J.  W.,  WilioD  Fom.  Gilmuiton,  K,  B.  I>o 

iilTirc,  Pitl^fii-Id,  N.  B.  {S^t-Crvrping:  B*  BiMe 

ProcrsHi  and  /mporttmw.) 


COLUBORATORS 


nu 


flcBUKK.  Herxax  roM.  Patkilogiat,  HiMovri  BoUaical 
Gardw,  St  Lou.  H<x   {nnti  €md  Timier  DiMMMt.) 

floomu),  Cail  S..  Im  Charge  of  Westsn  Agrimltanl 
Bitflwicw,  Barean  of  PUat  IndiHti;,  Department  of 
Agricnhnre.  Wiahingtwi,  D.  C  {Ormim:  Sk^nf, 
Gniia§  *mi  £brtif.) 

fritMgi.,  A.  D.,  HiTsiologist  in  Charge  of  Cotton  and 
Tobacco  Brattdtng  InTeatigatioas,  Bnraan  id  Plant  in- 
dortry,  Dep«rtBieBt  of  AgricnltaR^  Washington,  D.  C 

(1U«M.) 

SlVAtD,  Chailcb  U^  Special  Agent  Tea  Cohore,  Bnreaa 
of  Plant  IntotiT,  Department  of  AgricoKare.  Ad- 
drcM,  PiMhnnt.  SmnnMmUe,  &  C.   (Tea.) 

Bluiobland,  U.  V^  Aaeirtant  ProfeMor  of  Economic 
EbttoBiolagr.  New  York  State  College  of  Agricoltnre 
at  Cornell  Cmreni^,  Ithaca,  K.  T.  (IfeaM  ^  Om- 
trMmf  ItueeU.) 

Sum,  C  B.,  Office  of  FanD  Hanagement,  Department  of 
Agriculture,  Waahington,  D.  a  {Btd  Cbntr  Sui- 
Grmnag.) 

Smith.  H.  W^  Experimental  Farm,  Tniro,  Nova  Scotia. 
(£ib/or  SUet-Ftedi»f.) 

SnuJUN,  W.  J^  Agncnltorist  in  Charge  of  Farm  Man- 
agement InveetigatioDS,  Burean  of  Plant  IndnsUy, 
Waahington,  D.  C.  (OoMU  and  Cloven  Uttd  in 
Ueadow*  amJ  PoMuret.    Ttotinie.) 

StAUira,  Hdgh  a^  Biologist  and  HorticDltorist,  Georgia 
Bxperiment  Station,  Experiment,  Ga.  (!%<  TVinntoZ 
Clip  Ralatvm  SgiUm.  Tke  "Opn  Fwrow'  MeOutd 
tf  Sttding  Oait.) 

Stdxs,  A.  If,  Inatmctor  in  Agronomy,  College  of  Agri- 
cnltiire  and  Agricoltoral  Experiment  Station,  Uadison, 
Wis.   {OaiM.  Rapt.) 

BroMB,  Gbosgb  E.,  Botanist,  Uanachoeetts  Agricoltoral 
Experiment  Station,  Amherst,  Maaa.  (AMponae  tf 
PUnU  to  Artifeiai  LigkU.  ^tet  <f  Eke^-ieitf  on 
PU»U.) 

Snn,  JOSN  L..  Assistant  Professor  of  Agronomy,  New 
Tork  State  Collie  of  Agricoltore  at  Cornell  Univer- 
sity, Ithaca,  N.  Y.  (Bai*,FUld.  BuekwktaL  Pta,iu 
•  FiMCrop.) 

Ttrt,  L.  R.,  Horteoltorist,  Experiment  Station  of  Hichi- 
gso  Agricnltnral  College,  Agricnltoral  CoUege,  Uich 
(gfawtonjfi/w  VtgitabU  Cropi.) 

TndErcx,  A.  IL,  Professor  of  Agronomy,  KaDsaa  State 
Agricnltnral  College  and  Experiment  Station,  Han- 
hattaa,  Kani.   (nim  Ma»^emeid.   Sunfiower.) 

Tbobmbb,  J.  i..  Professor  of  Biology,  University  of 
Atiwna,  sod  Botanist,  Agricoltoral  Experiment  Sta- 
tion, Tncaon,  Aris.   (A^laria.) 

TmnuEND,  C.  0.,  Pathologist  in  Charge  of  Sogar  Beet 
investigations,  Boreas  of  Plant  Indnstry.  Departmeot 
of  Agricoltnre,  Washington,  D.  C.   (Sugar-btrt.) 

TUCT,  8.  H.,  Special  Agent,  Grass  and  Forage  Plant  In- 
vestigations, Boreao  of  Plant  Indoatiy,  Department  of 
Agricoltore,  Washington,  D.  C  Address,  Biloii,  Miss. 
(Arnm-Boat,  Cattava.) 

TuCT,  WnxuH  W.,  V^:etable  Seed  Breeding  and  Grow- 
b^,  Boreao  of  Plant  Industry,  Department  of  Agri- 
coltore, Washington,  D.  C.   (.Grmnng  Seed  Oropi.) 

TUn,  EODNET  H.,  In  Charge  of  Dmg  and  Poisoooos 
Plant  Investigations  aod  Tea  Cnltore  Investigations, 
Barttaa  of  Plant  Indostry,  Department  of  Agricoltnre, 


Washington,  D.  C.  [Meditimal.  fyniimaOMt  €md 
ArosuHe  PlatU.  Oil-BtmriM§  PUmU.  Spier-Pndme- 
tnf  PUnU.) 

\a»  Lekmhwt,  J.  W.,  Coffee  Expert,  Porto  Rito  Agri- 
cnltoral Exporimeot  Station,  Uayagoea,  Poito  Rico. 
Addiws,  Ponce,  P.  B.   (Og'tt  mnd  Ogrt-Grorimi) 

Van  WaGESBS.  Jaked,  Jb.,  Fanner,  Lawyersville,  N.  Y. 
(ffopa.   ilaUt-Grmrimg/tirtkeSUe.   Sge.) 

Tbtich.  F.  p..  Chief  of  Leather  and  Paper  Laboratory, 
Bnrean  of  Chemistry,  Department  of  Agricnltore, 
Washington,  D.  C.  (.Paprr-Holnag  PU»U.  TamMxng 
UaleriaU.) 

ViNALL,  H.  N.,  Scientific  Assistant  in  Agrostology, 
Borean  of  Plant  IndoBtry.  Department  ol  Agricoltore, 
Washington,    D.  C.   (Lupine.) 

Toobhebs,  Bdwabd  B.,  Director.  New  Jersey  .'Vgricoltnral 
Experiment  Stations,  New  Brunswick,  N.  J.  (Orrr- 
C^opi.) 

Wattb,  Uebtok  B.,  Pathologist  in  Charge  of  Inveetigstoos 
of  Diseases  of  Pniits,  Bnreso  of  Plant  Indostry, 
Department  of  Agricoltore,  Washington,  D.  C.  iSrtet- 
Polalo.) 

Wabbdbton,  C.  W.,  Assistant  Agronomist,  Bnreao  of 
Plant  Indostry,  Department  of  Agricoltnre,  Waahug- 
ton,  D.  C.  (Broom-Qyrn.  OUtitation  4  <^''  <»*^ 
duTTa,  in  conjunction  with  E.  G.  Uontgomery. 
Sargku  at-Gtweing.  ] 

Wakbbn,  G.  F.,  Assistant  Professor  of  Agronomy,  New 
York  State  College  of  Agricoltore  at  Cornell  Univer- 
sity, Ithaca,  N.  Y.  (Bnporaiing  at  a  Homt  Indnttrji 
in  EaiUnt  United  SbUei.) 

Wbbbek,  Hebbebt  J.,  Professor  of  Experimental  Plant 
Biology,  New  York  State  College  of  Agricoltore  at 
Cornell  University,  Ithaca,  N.  Y.  Formerly  in  Charge 
of  Plant  Breeding  Investigations,  Boreao  of  Plant 
Indttstry,Department  of  Agricoltore,  WashingtoD,  D.  C. 
(Smt  1^  the  PrineipUt  tf  Plani-Breeding.  Cbtton,  \a 
conjunction  with  E.  B.  Boykin.) 

Wbstoate,  J.  U.,  Assistant  Agrostologist,  Bureau  of 
Plant  Indostry,  Deportment  of  Agricoltore,  Washing- 
ton, D.  C.   (A^aya,  or  Lwtrn.) 

Wheeler,  Chas.  F.,  Expert  Consolting  Botanist,  Bnreaa 
of  Plant  Industry,  Department  of  Agricoltnre,  Wash- 
ington, D.  C.   {Ineidenlal  fbrage-tiie  Plantt.) 

Wilcox,  E.  Head,  Professor  of  Botany,  Alabama  Poly- 
technic Institute,  and  Plant  PbTsiologist  and  Patholo- 
gist, Alabama  Experiment  Station,  Anbnm.  Ala. 
( Qutor-Bean.) 

Wiley,  H.  W.,  Chief  of  the  Boreau  of  Chemistry,  Depart- 
ment of  Agriculture,  Washington,  D.  C.  (Indutlrial 
AUohol — Denatured  Aleolml.) 

Wing.  Joseph  E..  Secretary,  Continental  Dorset  Club,  and 
Editorial  Correspondcot  "  Breeders'  Gaiette,"  Uechan- 
icsbni^,  Ohio.   (  Clover:  lU  Culture  and  Uki.) 

WOLL,  F.  W.,  Professor  of  Agricultural  Chemistr>-,  I'ni- 
versity  of  Wisconsin,  Hadison,  Wis.  {Soiling:  Il» 
PkHotophy  and  Praeliee.) 

YooNG,  T.  B.,  Assistant  in  Drug  Plant  Investigations, 
Bureao  of  Plant  Indostry,  Washington,  D.  C.  (Jfnft- 
etnoi  Planti :  Red  Pepper.    Wormued,  American.) 

ZON,  Raphael,  Chief,  Office  of  Silvics,  Forest  Service. 
Department  of  Agriculture,  Washington,  D.  C.  {Fae- 
tori  in  Timber  Production.) 


mv 


COLLABOIUTOKS 


A    PARTIAL    LIST   OF   THOSE    WHO    IIAVK    ASSISTED    IN    RKAniNU 
I'UOOF   AND    IN    Ol'HF.R    WAYS 


AnAM5.0.  I5.,Agrlcdmri*t.  Rhode  bbndCollegi>  ot  Aj^i- 

cnlttirn  nnil  Much.-uiic  Arte,  :iiid  AiuiirlnLu  in  A^nn- 

omy.  Khodv  Inland  EiporimeiLl  Station.  KingBton,  R,  I. 
Ai-RKMTsoN,  Khekv.  .Vumpryman,  I'lainfidd,  Ind. 
Anuunr,  Hknuy  Pxestiiw,  I)in<cti>r,  ln>titiilH  nf  Animnl 

NatiitioQ.  Till)  ?Hiiiitiylvaiiiik  Stale  Cullviiu.  Stale  Col- 

hge,  Pa. 
Anritoa.  J.  C,  Botanial,  Purdue  Itftivcnity,  Lafity«tt«. 

Ind 
Atkidsun,  ALraso.  A^onomist.  UonCsna  AgriciiltiirBl 

Kxporimnnt  Stittinn,  BoiciniAn,  Mont. 
Baki^R,    HtTOH    P.,    AiHOciuUi    Prorenflur    in    Cbuge   of 

I'arotLry,    Iova   Stato    CoII^K"   '>f    AKricaltara    tuid 

HMlianic  ArU.  and  A^icultursl  Ei|M!niiLent  Station, 

Ami-ii.  Iiiwo. 
Baker.  W.  H..  Landscape  Photographer,  Donnura  GroTt, 

III. 
Bakutt,  0.  W..  Ptnnt  Introducer,  Office  of  f^»4  aod 

Plant  tAtrada«ti<>n  and  Diatribution,  Department  of 

Ajfriculturv,  WwiuiiKioD,  D.  C> 
Bats.  T.  C„  of  U.  N.  Bate  &,  Suna,  Wholeaate  Gruuerv. 

Ottnva,  Can. 
Bkiau  W.  H..  Chief.  Bdlt«rla1  Dl*[Hian,  Offlce  ot  Experi- 

miinl  Stiiliunii.  [)n|nirtmiint  uf  AurieM'an,  Wiuihinu- 

ton,  V.  C. 
BraI.,  Wm.  J.,  rrofeaaor  of  BoUn;,  Michi|t«n  StAt«  Agri- 

coltuiul  Collets.  Ajifricultunil  CoII«k<-*  f-  '^'i  Mich. 
BbatV,  J.  H.  M.,  AndJBtant  tu  thit  PriMlrlcnt,  Victor  Hunu- 

foclurlng  Company,  fireotiville,  S.  C 
B):»fi>Ki).   ^.   A..    Manager.  A.    K.    McKonxio  Cnnipany. 

Soed«me<n.  NarsetTinen  and  FlorlBte,  Brandos,  Mani- 
toba. Canada. 
Bceti,  WiiJ.iAU,    l.ihrarinn,   Howard   Uoranrtal    Library, 

Hvn  Ortea,n»,  La. 
Bkm'kka.ss.  r.  3.,  ?omalnsa»t  and  Namorymiu.  Augnnta, 

BBfLRT.  W.  J..  Bumau  (»r  (Thumintry.  Owpartmrnt  of  Aj[ri- 

cultore.  W.vilitnBton,  D.  C. 
BlSSET,  (;hableb  E..  Pfofaiuwr  of  Botany,  Duaii  of  the 

Inilitntrtnl   CV.IIo)^   nf   ihn    UnivsrAJty    of   Ni'branka, 

Liocatc,  Xeb. 
BiCKtJlW,  W.  D.,(.'hior,  DiTinioavf  Pooda,  Baniaa  of  Chom- 

l*try.  Deijarlmenl  of  Ajtrlculturtv  Wsihinj^twit.  D.  C, 
Buck.  W.  J.,  I'nuiidwit  of  AKtkultural  Collnipi.  Winni- 

f»B-  Manitrhba.  Can. 
Bi-irKtu».  L.  C.  Bditor  of  "  Hawaiian  Piipaiil«r  and 

Agri'^altoriBl,"  Hunolulii,  H.  T. 
BOABDMAK.  ."^AmfBl.  LaXE.  E.iilur  of  titt  "BangOT  Cwn- 

mflrcial."  BariKor,  Uo. 
Bom,  Andkeh',  Profea«fr  of  Agriculture  otud  Animal  Hua- 

handnr,  CoUwEn  of  AicrictilttiTa  and  Bxpnrimont  fit*- 

tion,  (Jnivereily  of  ItinoeMta,  St.  Anthoay  Park.  Minn. 
Bowman,  M.  L.,Awoci«l«i  Profcegor  in  Chiirso  uf  Dupart- 

HM-nt  of  Farm  Crops,  lown  St.ile  Cnllnffr  i>f  ARricut- 

ttirv  nod  MtKhaniu  Aria,  AmiM.  Iowa. 
BaAULsr,  Ciiaulbs  U.,  Superiatondont.  Tho  Farto  and 

Tradoi  School,  Thompaon'ti  laluid,  BcMtun,  MaHH. 
BtKWRU,  VititcKNT  C  Farmer,  Ilocknnum,  C«nn. 
Beouks.  Wh.    p.,  UiroL'tor,  UaaHachuseits  Ainicaltara! 

Kx|>i>Hnii>nt  .Stalfiin.  Amliirtt.  MnM. 


Bhooms.  p.  H.,  Librarian,  Teaneanes  A^cultnral  Bxpcri^ 

m«iit  Ktatiun.  Kniai'llln,  T«nn. 
BRtiKEK.  T.  K..  Secreturr.  North  Carolina  Department  of  * 

Auriculluro,  Ralcltth,  N.  (". 
BUJWM,  B,  C,  ProfoKftw  of  AicricuItON.  utiA  H»rtirutlure, 

Ci>lli-f{i.-  of  Ai;ricu]lun:,  and  IiirDCtvr,  Wyommt,'  Bs- 

porimcnt  iitaticm,  l/iiramii),  Vijv. 
BUKBANK.  liiTllKH.  1' bin  t- It  reader.  Santa  Kuaa.  CaL 
BDRkKTT,  tHAHLP-s   Wn.,  l)imi:lor,  KaniUM  Bxperinent 

Station,  Manlialtan.  Kana. 
BURNKTTE.  K.  H.,  ProfuiMcir  uf  Hurtii-uitufv,  Agrieulltiral 

Ccr1l»)^  and  8lut4>Rxperimi.<nt  Station, Bat4nBout;v.  L». 
BURRii.l.,  T.  J.,  ProfiMMor  of  Uotany,  Utiivcriitj  of  Uliaouf, 

and  Chief  in  Botany,  lllinuia  Bxper.  Station,  Urltana.  IIL 
Card,    Phrii   W.,  Es-Pnifwiaor  of  A|^i.-u)tan,    Rhudr 

l«land   Col!^«  of  At'ririiltare  and   Mecbaaic   Art«. 

Addreas.  Sylvanla,  Pa. 
Cavanaurii.  Ce».  W.,  AaaiaCiint  Pmf«Morof  ChwBintrjr. 

New  York  Stat«  College  of  Agricnltim  at  Cortell 

Univornity,  Ithaca,  N.  Y. 
CUADB,   iisA.  Aii!i[»,  Asdistuut    in  Taxononic   tnveail' 

gdtiiins,  Buri^au   of   Pbnc  Industry.   ^l>cplu-Un(^al   nl 

A^ricullnre.  Washinslon,  I).  C. 
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fluwering  plants,  the  (ormer  mclcding  all  bacteria.  yeasUi.  fungi.  a]g»  (Lo  which  tlw!  sea-weeds  bi^ilong), 
livurworta,  liL-heiiK.  moiises,  ferna.  Thf  demarcation  between  the.ie  twu  groups  ia  not  no  marked  morpho- 
logically as  it  was  once  suppoawl  to  be,  and  the  prosent  tendency  is  to  drop  the  diatinction  as  reepecte 
th«  flower]«.<<9  or  flowering  ft^ature,  and  to  upeak  of  one  gintip  as  apore-bearing  and  the  other  an  w«d- 
bearing;  ev«n  this  disti action  is  not  wholly  true,  but  the  morphological  phase  of  the  auhject  does  not 
awd  cuiididaration  hum.  and  the  two  grouiw,  Iwing  natural,  may  bu  maintained  «ven  if  th(>  terminolugy 
I0  niiflati.s factory.  The  8««d-bearer8  naturally  divide  into  the  i^ymnoBperms,  in  wbich  the  ovului  an: 
naked  (not  inclosed  in  an  ovary  or  pericarp),  and  the  angloaperma,  or  ovuy-bearing  plante.  The  former 
include  the  pinett,  ispruc^g,  firs,  Urches,  cedara,  yews,  and  some  other  woody  pUnUi.  fWlugicaJly,  the 
gruup  m  uld.  Thu  angioH[>LTmE  comprise  all  the  remainder  of  thu  flowering  plunk),  making  up  by  far  tbo 
larger  part  of  the  G«R»picuouii  flora  of  the  eanh. 
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Pll.  2.    A  tent,  aoe  at  Uc  nucalii  loi  rMMl-beulSK)  ftwrwKM  pUtm.    Tbc  frali  bodlca,  b«u1iw  BpoToa.  are  itunrn 

on  iht  lincki  irl  n  Irst  m  O. 

The  ciutom  has  arisen  of  di-isignatJng  the  kiuda  ar  specie^  vf  plants  by  Latin-form  namc«  in  two 
part*, —  the  first  part  or  word  iitanding  for  tho  genna  or  race-Rroup,  and  the  second  part  standing  for 
the  particular  apecies  or  kind.  Thoa,  ail  kinda  of  true  clover  belong  to  the  genua  Trifolium.  The  alaike 
clover  is  Tr{piiiii.m  hyfrridum;  the  white  clover.  T.  repent;  the  common  red  clover,  T.  pratentt;  Uie 
berfteem,  T.  Alexandrin-atn.  VnrietieA  of  tiiKicide,  or  aubordinati^  forma,  an;!  deaignat^d  by  a  third  Latin- 
form  word,  8H  Trifolium  pralenur  var.  pcrrtine,  for  the  true  perennial  form  of  red  clover.  These  names 
Ue  always  uai.>d  with  precision  for  one  particular  kind  of  plant,  and  they  atford  the  only  meane  of  deelg- 
DitiiiKtlic>  accurately.  Common  or  Bnglieh  namtw  are  of  little  service,  as  now  ns^d,  in  distinguishing 
species  accurately. 

Ptantx  are  nhio  amembted  in  famitieft,  which  are  gronpn  c«mpriaing  genera  that  naturally  resemble 
Mch  other  in  certain  bold  or  (tflnera!  characters.  The  farmer  ia  specially  concerned  with  the  members 
of  aomeof  the  family  as«ociationa.  The  graas  family,  or  Graminttr,  includes  all  the  true  grosBOB  and  the 
cereal  gratna,  eneli  as  maize,  wh«at.  oats,  barley,  ryo,  rice :  also,  sorghum  and  sngar-cane.  The  row 
family,  Ronattfr.  contaios  many  of  the  fniitft, —  all  the  atone-fruits  and  poine-frnit*.  raspberry,  black- 
berry, atrawberry.  The  pulae  family,  t.fj7umino«7,  compriaeB  the  nitrogen-gatherers,— all  prnu,  beans, 
clovera,  vetches,  alfalfa.  The  mustard  family.  Crucifmr,  includes  all  the  mu»tanla,  cabbages  and  kalas, 
rape,  tnmjp  and  rutabaga,  radish.  The  nightshade  family,  Sotatiaeea,  includea  potato,  tomato,  tgg' 
plant,  pepper,  tobacco.  The  rue  family,  or  Rutaeea,  comprises  all  the  citrona  tmita.  as  orange,  lemon. 


m  AKD  rre  relations 

KoM,  knoMiaat.  in^pe-frait.  Other  familivs  coatuin  »n]y  one  or  Iwo  ft|i;ricu[tur&l  plante  of  oommandtnK 
imporUnce;  u  cotton,  of  tli»  MalrtwiF  or  mallow  familjf :  fl.ix,  of  the  i.inarta  or  flai  fninily  ;  buck- 
wheat, of  the  Pol]i<f\miKfit  QX  knotwevsj  family;  Wts  find  mangels,  of  the  Chejwpodiaftm  or  pigweed 
fftltil;;  fwtot-potato,  of  the  ConvUi'ulaetix  or  mominff-glory  family. 

Tbe  nimiber  of  dUlinct  species  of  flawering  plunU  nuw  duitcrilivd  la  about  125,000.  What  this  vaet 
nanber  baa  so  far  contributed  to  the  food  rc<{uirvnii:iiUi  of  man  hut<  L^cvn  made  the  subject  of  an  inquiry 
b7  Sturt«Tant  (Agricultural  Scii>Tic4^,  iii,  p.  171).  Basing  hia  HmI  on  Bentham  an<l  UoukE^r'n  "G«!ieral  Pltm- 
tanm"  (I882-I8S3),  in  which  almiit  1  lO.OUO  species  of  Howeriog  planba  are  recognized,  in  some  200  fam< 
iliefl  and  8,319  genera,  ho  arrives  at  the  following  (igar<,<s  :  4,233  Rpoci«c  belonging  to  170  fami1i<«  and 
1,353  geiMira,  are  ktiuwn  to  have  famishetl  food  for  man  either  habitually  or  during  famine  periods; 
1^0  Biwctaa,  beloogiag  to  92  families  and  401  genera,  nrv  or  have  been  cvHivat«d  for  human  food.   Among 
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Pla,  3.    A  nusiiiiwiii .  one  ai  Uic  Dua-vtaculai  DowtilMa  planU.    It  i>  »proph;ilt. 

Bo««rleas  plants  431  speci<?Ji  hav«  li«t'n  tyconlitd  iw  edibli^,  but  only  5  ur  6  aro  cultivated.  In  other  wonll, 
■bogt  %\  p«r  cant  of  the  known  specioa  of  flowering  planttt  furnish  pnrtci  which  can  Ih-  eaten,  and  nearly 
1  per  ceat  ar«  or  huvo  bawD  cultivated  for  human  food.  About  W^  apeciea  ore  cultivated  to  an.  impor- 
taoi  or  commercial  extent. 

De  Csndolk,  in  "Origin  of  CuUivatvd  Plants,"  diecusacs  th«  origins  of  247  apocioa  which  are 
"cultivated  on  a  large  scale  by  agricultarista,  or  in  kitchon-garduns  and  orchards."  Tboae  belong  to  61 
fiuniliM.  Thoy  may  be  tabalated  as  follows : 

fJATTVH  TO  TUB  Olo  Wdrui  Natut:  to  thk  New  Wofitj> 

A.  CiiltiTat«d  for  noro  thiin  l/iOO  yean  .  44  D.  Vory  nnri^ntly  rulCivac^Nl 5 

B.  Coltlvated  more  than  £.000  yrnni ...  47  B.  Caltivatoit  when  America  wu  diHovercd.  hot 

C.  Cnhapf  Iwa  than  liJlOO  yean 61  leas  anLU^nt 24 

Dcobtfnl     ••■• .4?  P.  CulliTatod  only  nince  ditcoTcry  of  America  .   .    ti 

Doubtful 10 

IW  

4S 

Of  A,  SO  per  cent  are  annuals.  V>  per  cent  biennials.  4  per  cent  herbaceous  perennials,  41  peT  cent 
ligseMia  peronoiala. 
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Of  C  and  F,  37  p«r  cant  are  annuals,  about  8  pvr  cunt  bicnniala,  33  per  cent  herbaceous  pterenniala, 
sod  about  22  per  cu'iit  ti^twus  permiolals. 

Among  all  sMnl-bi-flriQg  pUnts,  "the  annualB  are  not  mare  than  f/)  \kt  wnt,  and  tb»)  IjiunnUla 
1  or  at  most  2  per  cent.  It  is  clo&r  that  at  the  beKinninK  of  civilization  plants  which  yield 
AD  immediate  return  are  mcwt  priw>d.  They  offw,  monjover,  lliia  advanlagi?,  that  their  cultivaticm 
is  oseily  diffused  or  increaafid,  either  liecsuint;  of  tht?  ubunduiiL-u  of  si-cd,  or  th«  same  BpociM  may 
be  grnwn  in  gummer  in  ihe  North,  and  in  winter  or  al!  tho  year  round  in  the  tropica.'* 

Of  the  317  S]>ftci(!8,  193  have  been  found  wild,  27  half-wild  or  spontaneous  and  27  are  enlirely 
onknown  in  a  wild  condition.  Of  the  apL-cius  in  A  and  D,  C!  per  cent  are  known  wild,  and,  of  leas  Uiao 
2.000  years.  &(  per  cent. 

Suven  H{MK:ic«  (including  the  bmad  hean.  tobacco,  wheat  and  maize)  appear  to  he  extinct  (or  at  least 
unknown)  in  n  wild  state. 

The  nativity  of  thrtie  ancient  speK^ltui  of  the  group  A  ia  unknown — common  bean  (Fhattdat  tmlffarU) 
and  two  ujusehes  (Viteitrlfita  nu/iKhaia  and  C,  Jitifvlia), 

Th«  very  ancient  Bpeoiea,  group  A,  "are  eapecially  pinnbi  provided  with  roots,  seedii,  and  fmita 
proper  for  the  food  of  man.  Afterwarda  come  a  f«w  BpBcie«  having  fruita  agreeable  to  the  toste^ 
or  textile,  tinctorial,  oil-prfMlneinf  plants,  or  yiolding  stimulating  drinks  by  infusion  or  formitntatioR. 
There  arB  among  thetie  only  two  grDf>n  vt^gftablw,  and  no  fodder.  The  orders  which  predominate 
Are  the  Crucifera,  Leguminciw,  and  (jraminec?." 

In  De  Candollo')!  di»cuHHion  are  not  included  several  North  American  apeciea  that  are  now  cdltivated, 
an  the  native  plums,  cherries.,  ranpherriiv,  lilucklierHttt.  and  L-vt-n  the  native  graptnt  (on  which  a  good 
part  uf  our  viticulturo  i«  fuundi.Ml).  The  additivn  of  thvae  would  m'>dify  mttvi  of  lhi>  al>&vo  ftgaret. 
For  accounts  of  thiiae  plants,  Boe  Bailey'a  "Evolution  of  Our  Native  FruiLO 

The  (lyclopedia  of  American  Horticulture  (1900-1SJ02)  deacribes  S.7^A  reco^isod  Bpociefl,  practieslly 
all  of  which  had  been  olTered  for  sale  by  dealers  in  North  America.  If  the  cultivated  plants  of  tb« 
world  had  beun  included,  the  number  would  havt-  b«^«n  greatly  extendi-d.  In  addition  lu  lYivm.  3,635 
recognised  Lutin-namo  vurietius  wure  admiltedi  making  a  gnind  lulal  uf  12,428  plants ;  must  of  thiue 
▼arieti«A  wore  of  horticuStural  origin.  The  total  number  of  binomial  and  trinomial  Latin  names 
acconoted  for  wa.t  24,434,  half  of  them  being  regarded  aa  synonyma ;  some  of  these  namea  are,  perhaps, 
of  plants  that  should  be  recognised  a£  distinct  (not  aynonyma),  and  therefore  the  above  grand  t«tal  may 
merit  aorae  expanHion.  Of  course  the  groatwr  part  of  all  tho.w  tht>uKandi(  of  planta  nr«  grown  for  orna- 
ment, and  the  grmti^r  part  of  them  have  not  yet  been  modilied  to  any  extent  by  man.  All  these  figures  ' 
saggMt  tliat  the  contribution  of  the  vef^table  kingdom  to  the  demands  of  civilization,  while  large 
At  present.  U  likely  greatly  to  increase. 

Cultivated  planta  may  be  thrown  into  four  broad  claasos :  those  grown  for  domestic  aaimsle ;  thoM 
grown  to  pnjvide  ahultur  nnd  clothing  for  man;  those  that  provide  edible,  condimental  or  medicinal 
parta  or  products  for  man ;  those  that  apgieal  to  tho  artistic  impulses.  Theae  are  not  cultural  groups 
however;  nor  is  it  poeaible  to  mako  any  consistent  cultural  clans ificatinn,  since  all  groups  overlap. 
Perhapa  we  cannot  do  better,  as  a  rough  working  claa.sificatton,  than  to  make  the  following  somewhat 
indelinitc  ajuociutions ; 


Forage  and  fodder  crops 
Cereal  graina 
Root  erups 
Fiber  crops 
Sugar  planto 
Oil  plants 
Dyo-stulT  planta 
Beverage-producing  plants 


Stimulants 

Aromatic  and  medicinal 

Perfumery  plantn 

Fruit  (pnmologicall  crops 
Vegetable-garden  cropa 
Ornamental  plunt:^ 
Timber  cropa 
Manuring  craps 


plant* 


In  the  present  volume  it  is  pro|iKi:<cd  to  conaidcr  in  some  detail  the  important  fleld  crops,  excepting 
such  as  ordinarily  fall  uador  tho  department  of  horticulture.  The  leading  mediciniil  crops  are  admitted 
fur  brief  discuislon,  and  many  incidental  plants  are  mentioned,  in  order  to  make  the  book  awful  for 
reference.  It  is  the  purpose  of  this  Cyclopedia  to  catch  the  spirit  of  the  main  agricultural  induetriM 
in  North  America. 


Thu  or^aiiB  of  the  root  wriw* 
an  thu  k-iuit  diffvr-'Dtiuttd.  Wo  <lu  nut 
dirtinguish  ptuntK  \*y  means  of  their  root 
cbsracters,  both  because  the  roots  are  ni>t 
clearly  dwignntive  in  most  ca.';*'s  ami  becaase 
tbey  are  hidden.  The  mwt  thai  wi-  unlinnrily  ii> 
in  to  divide  rooU  into  Rbrouii-ftjrni  ami  taivform. 
Tbi)  p«rt«  vl  thu  ruut  arc  (tlstintniishcd  as  to 
their  physiological  functions  TiitheT  than  their 
taiODoBiic  or  de^scriptire  valaea.  The  eenerai 
form  of  the  root  is  rletfrmintid  by  thu  spfcii-s; 
bat  it0  dvtaits  an-  condttiuiivd  uii  the  [tiu-liculur 
soil  In  which  it  grvws.  Il  is  oflvn  said  of 
orchard  tww  that  tht  nwle  fxtenil  aji  far  os  the 
hninchvii  of  the  top ;  but  the  rout  syatem  m^y  be.  less  or 
more  than  the  top  in  horizontal  and  Tcrtical  extent,  depend- 
ing on  circamxtancra.  Yet  there  iaa  distinct  root  "habit" 
♦Ten  as  b*tw*en  varietie*  of  apple  trijee.  In  the  annual 
crops,  the  root  habit  \»  ntivn  charncttTistic,  sinJ  II  nwd» 
much  more  attention  than  it  ha.*  yi^t  rocdvcd  I>ycu]tivii> 
tor*  (Fig.  4).  The  faminr  may  examine  carefully  the  leuvta 
and  Ktnllu  of  hi«  grn«<  and  wheat,  but  he  seldom  examines 
tfcc  Foob).  FWl  for  man  and  his  animab  in  provided  by 
many  thickened  roots,  m  the  ^n.-at«r  part  of  the  nubataDce 
of  carrot*,  parsnips,  turnips  and  tie^ti). 

The  at«m,  as  named  by  the  botanint,  is  the  fr&mt'wnrk 
on  which  the  leaven  and  flowers  are  l)(l^n^^  Thu  younnjer 
growing  paru  of  it,  containing  chlorophyll,  may  function 
a*  foliage:  but  the  main  office  of  the  stem  is  to  provide 
Mipjiort.  The  stem  may  be  very  uhort  and  thick,  m  the 
"  crown "  of  turnips  and  Wts,  carrying  the  leaves ;  it  m.iy 
be  «xeeedinKly  slender  and  li;;ht,  as  in  the  Htrnw  graini 
ud  cramen ;  or  it  may  Ik*  hi^h  ami  Rtan.iive  as  in  th>.- 
tmnlcs  of  trees.  Sometimes  the  8t«m  is  stibt^trranoan,  in 
which  COM!  it  ia  distin^inhed  frum  roots  by  its  buds  or 
"eye*,"  and  rndirasntary  luaf-«cales:  the  tuber  of  the  Irish 


Ft(.  <.    CompailuiB   ot    rnol   tystenu   of    tailey 
th)ve>.  and  ladUBOCiia  iMlOw).    lUlnDinwt* 
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or  ronn<l  potato  is  an  exa-mple,  anj  al^o  l\m  cruviiing  rhizttinus  of  quuck-grass  nnd  other  erasoee.   It 
will  be  noted,  from  thia  discnwinn.  thai  th»  botuiitMt,  tiy  thi>  ward  stem,  means  lo  desi^ata  the  leaf- 

t>i.'ariDg  axis  and  iU  branchee  and  modilicattuns.  nnd  cut  the 
stalks  of  leaves  and  Aoweni.  ThiiH,  in  th«  plantain  and  dandelion 
(t'iKS.  5,  '^),  the  stem,  is  very  short,  Ixuring  a  roKott«  of  lesrca 
at  the  ground  :  and  from  ttiix  ari»e  Die  lluwLT-iitalks.  in  useful 
products,  the  stem  provides  timber,  some  of  the  fibers,  and 
mucii  of  the  foroge ;  and  it  bIbo  provides  hunian  food,  aa  in 
the  potato,  asparagtu^,  ooion,  kohlrabi.  xuKar-canc. 

The  leaves  arise  normally  frnm  tht'  Joints  or  nodes  of  the 
stem,  lleually  a  bud  is  borno  in  Ihti  a:iil  or  upper  angle  made 
by  thu  \eat  with  ihe  Btein.  The  bud  is  a  very  short  and  unde- 
veloped branch.  If  the  plant  is  dormant  a  part  of  tht;  year  in 
consequence  of  cold  or  dry.  or  because-  of  other  herwiitaryhahit, 
the  l««f  uraally  falls  and  th«  bud  rvmuins  quiescent  till  the 
growing  season  mturns  :  it  is  then  spoken  of  as  a  winter  bud. 
Sometimes  tho  bud  remains  (|iiiescent,  but  alive, 
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Pis.  5.    A  (o-cjUBd  itcmlm  ptcDt  (uurow-lured  phniaU},  the 

turn  rliLDK  Uait  tOurt  UiC  Kiouod.    Tlic  Wag  aowrritklkj  (la 
neb  ««io*  <m\M  acspcal  iprinB  from  tti«  tUoi. 


for  a  longer  period,  in  rare  cases  even  for 
years :  it  is  then  calkd  a  dormant  bud  (Kig. 
6).  The  older  the  dormant  bud,  t)i«  1««e  tb« 
likelihood  that  it  will  gTiiit,  in  caso  ncceasity 
iihould  ariiit'.  The  common  notion  that  old  dor- 
mant biid«  are  readily  forced  into  growth  by 
pruning  needs  correction.  In  cases  of  heavy 
praaing,  new  ehoote  on  otd  wood  are  more 
likely  to  ari.td  fnim  liud«  that  itri-  form(>d  for  the 
oocasioQ.  withuut  reference  to  leaves  and  with- 
out order ;  these  are  known  as  adventitious 
buda  (Pig.  7). 

If  tho  bud  "grows," — that  is,  if  anything  isaniss  from  it— it  producer  a  branch.  Th«  branch  may  be 
exceedingly  short,  and  bear  only  one  or  two  loavta,  or  it  may  he  several  feet  long  and  bear  many  leaves. 
If  its  destiny  is  to  produce  only  foliuge,  it  is  known  as  a  l«>af-iiud  :  if  to  produce  flowers,  it  is  known 
as  a  fruil-buii  or  flower-bud.  Peaches  and  apricots  produce  typical  fruit-bud»  (Pigs.  8,  9).  Apples  and 
PMts  li&ar  both  tni9  loaf-bud.s  and  fniit-badt  that  give  rise  to  Rowers  and  leaves  (Pigs.  6,  10) — for 
the  flowers  of  theso  treeti  arc  in  cltintvrs  or  l>oDqaeta  accompanied  by  foliage. 

Pruit-buds  ar»  distinguished  by  shape  and  position.  In  shape, 
aa  compared  with  leaf-buda  they  are  nsnally  relatively  broader 
and  more  rounded,  nnd  they  are  likely  to  be  more  conspicMioiMly 
fuaty  (Pigs.  6.  8,  11).  The  posi- 
tion of  tbe  fruit-bud  varies  with 
tho  spociw.  [d  moot  of  the  pome 
fruits  —  apples  and  p<>ars —  these 
bods  are  on  spurs  (very  ehO'rt 
bnmches.  Fig.  6),  or  sometimes 
terminal  on  long  axial  shoote.  In 
peaches,  the  fruil-buds  arit  lat<>ral 
on  the  current  year's  growth,  usu- 
ally one  on  either  side  a  leaf-bud 
(Pig.  8).  In  plums  and  apricots, 
they  are  both  on  spurs  and  lateral 
on  the  long  growth.  The  produc- 
tion of  fruit^buds  may  be  tnfln- 
enoed  to  some  extent  by  pruaing, 
although  this  influence  is  not  ex- 
act and  definite.  Pruning  should  ^  ,  p™it-bu*.  a  mu.  an 
alvaya  be  practiced  in  full  Icnnwl-      cpnrc  auonninibtidstawiop. 
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^Ijilll  the  poeitioa  ot  the  frsib-buds,  in  order  that  auch  buds  may  be  eftved  or  thianed,  aa  the  caae  may 

racjuire.    Merely  Ui  cut  olf  limbti  OoeK  nol  coiuililute  pruning. 

A  \v^  may  compriae  thive  parU. — the  expanded  part  or  blade ;  tbe  stalk  or  petiole  ;  appeadagea  at 

or  near  th«  basm  of  the  jH^tiolR.  knonn  as  Hiipult^s.  Th^iie  parti^ are  Hhown  In  Fig.  12.  Vi^ry  msny  kinds 
of  li;iiVi.>8  bear  nv  stipule.-!.  Msny  k-avui!  nhsv  libck  petioles  or  arc  sessile.  The  blade  of  ths 
leaf  is  duitin^UMhud  in  form  by  cempaHng  it  with  gvometrical  figureK,  aa  circular,  rhom- 
boidal,  ovate,  oblong,  linear;  or  with  familiar  objects,  9»  kidney-fonn  or  renifonn,  heart- 
Bhaped,  lanceolate  or  lance-form,  needle-whaped.  The  margimi  are  diatin^iiihed  ail  serrate 
ur  »aw-t'Hith.eiJ,  dentate  or  toothed,  sinnate  or  wavy,  or  as  entire  ;  and  many  other  techni- 
cal It'nns  are  ubwI  in  dewriptive  works  to  diRtinj^ish  teave»,  in  order  to  identify  thf  iipecies 
to  which  they  b«long.  The  leaf -blade  may  bo  of  one  piece,  when  it  a  said  to  bo  simple ;  or 
of  two  or  mora  separate  ptuces,  wh«n  it  is  said  to  be  cumpound  (Fig.  13).  Leaves  art-  com- 
mon sooTces  of  food  for  dome«tic  animals,  forming  a  good  part  of  the  substance  in  hay  and 
forage ;  thpy  also  afford  human  food  jn  lettuce,  rhubarb  (petioles),  celery  (moatly  petinlcs), 
valada  and  "fcrevnH." 

All   plant  or^nna  are  usually  t^xplain^d   in   tiirma  of   roots, 

Et«nu  or  loavw,— that  is  to  say,  the  other  organs  are  auppoaed  to 

be  derived  from  one  or  the  other  of  these  thrw  t>'p«8.   Thorns       .^Sfll^H^^^Sfi^ 
and  spines  are  branches  (sterna)  in  the  hawthorns  ;  leaver  in  the 
6rT7 ;  stipateH  in  the  common  locust ;  oatgrowtha  of  the  stem  in  common 
Ian  and  many  d(?«ert  plants.  Climbing  organs  are  roots  in  the  English  ivy, 

tnimptrt   crwjper   and  poison   ivy ;   main  sU-m."!  in  hop  and  morning-^lory  . 

branehea  to  the  grapo  and  Virginia  creeper;  leaf-bliules  in  pt^as;  petioles  in 

aome  species  of  clemalis:  probably  Btipulus  in  some  kinds  uf  smilas. 

Flowers  are  ecpposed  to  be  hiatorioal  ty  derived  from  leavea,  as  explained 

in  the  succwdinK  article.    The  parts  of  a  flower  may  be  in  aa  many  aa  four 

aeriOA  (Pig.  14),— the  calys  or  outer  part,  usually  most  like  the  foliage  leaves  ; 

tlw  corolla,  osually  the  .ihowy  part ;  the  stamens  or  pnlleR-hear^rs ;  the  pistibi 

DT  Mwl-twarer*.  If  the  calyx  has  separ.ile  leaves,  they  arc>  csDmI  sepals ;  if  the 
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_^,^  corolla  htut  separate  leaves,  they  art' called  petals.   The  liom  ««eb  bud. 

•^CvjVf — -s.  end  of  the  stem  on  which  the  Aower  sits  iscalted  the  receptacle  or  torus.    All  these 

^mg  JrV^^IP''  ^  parta  are  explained  in  Figs.  14,  Ifi,  16,  IT,  18,  40.  Often,  numbers  of  Rowers  are 
"'  "  '  '  ~~~  "  combined  into  one  group  or  cluster ;  Bometimes  the  clustep  is  ao  donae  and  definite 
as  U)  Jipjienl  to  the  non-botanist  a«  one  flower,  as  in  all  the  compt»ite(t.  of  which 
the  ^tunt^ow^'r^  and  n:<t<irs  and  goldenrodA  and  thictleN  nn>  <>xampl(Mi  (Pig.  Id). 
Sometimt'a  the  cluster  is  less  definite  and  yet  compact  enough  tu  make  a  single 
impression,  as  in  the  clovers.  Driod  flowers  form  part  of  the  substance  of  hay  and 
forage.  Flowers  or  flower  parts  or  heads  are  sometimes  eaten  by  roan,  as  in  the 
true  artichoke,  and  also  in  cauliflower  and  pineapple  in  which  the  edible  part  ia 
made  up  of  a  masa  of  thicliirnH  atem  and  tlowt-rs, 

Tho  froit,  in  t>?chnicat  and  Itotanicnl  iiiiagt^,  in  tho  ripcnw)  peri- 
carp (or  ovary)  and  all  the  parta  that  arc  cualuscud  with  it.  In  the 
agricullural  p!ant«,  Ibe  pericarp  may  or  may  not  bo  wholly  fre*^ 
of  adjacent  part^t.  It  a  free  in  the  cereal  grains,  and  also  the  pod-fruits  of  the  legumes 
^peas  and  beans  and  all  their  kin),  the  fruits  uf  the  orange  kind,  of  tomatoes  and  i)eF> 
pere,  the  Btone-fruitti,  and  cotton,  and  tbct  banana.  Thi;  apple  and  pt-ar  are  cari>eli*  (a 
compound  pistil)  imbedded  in  a  thickent^d  st'-ra,  thi>  carptds  forming  the  core.  Melons, 
pumpkins  and  vqua^htfl  are  of  dimilar  morphulu;:y,— the  turban  stiuaehi-^  Ahuw  the  atruc- 
lore.  The  strawberry  hae  many  fruit*  imt't.-ddeil  in  a  pulpy  stom  or  torti*.  The  rft»pW*rry 
18  formed  of  many  cohering  drupc«.  The  blackberry  is  (urmod  of  cohering  dniiwn  ' 
attached  to  a  specialued  toms  or  stem.  The  lig  is  a  hollow  torus  or  stem  with  man.v 
fnilte  on  the  inaidi^ ;  it  may  be  likened  to  a  strawberry  turned  inside  ont.  Thu  mulberry 
k  a  cluster  of  ripuncd  fntitA  :  the  t>read-fmit  is  similar.  The  gooseberries  (Fig.  19)  are 
ripvDed  ovarifls,  the  dried  fluwvr-partti  remaining  attached.  Ourrant^i  are  mmilar,  bat 
Uw  llawer-parta  nsDally  drop  early.  Some  fruits.  »»  tbt>  chM«lnut  (Fig.  20)  and  walnut, 
■n  contained  in  burs  or  hoxks  that  ant  no  part  uf  the  fruit  itself. 
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The  stem  ftrvefure. 

The  internal  Htractare  of  the  plant  does  not  give  rime  to  auch  delinit«  parts  or  orgsiu  ag  nppc«r  in  the 
external  conform&tioo.  The  pLaiit-body  ia  made  up  of  cells.   Some  »f  tliesc  oelb  perform  ana  wwk  and 

some  jmrform  another  work.  Thi!  funilam(>ntnl  tiasud 
is  pare nc hymn.  In  Ihi?  ti»HUc  tho  relU  are  verf  simi- 
tar on«  Us  anutlivr,  murft  or  letin  cubical  or  eqnal- 
8ide(],  or  at  least  not  greatly  eli)nt:at«d.  Th«  vital 
^-,  procejwea  take  (tlace  In  the  parenchjina.   Oat  of  ttw 

/-v//'"  parenchyma  the  other  and  special  kindti  vf  tuisue  tlevdvp. 

Tliu  «|>wial  cellular  etnictiireg  In  th»  stem  are  chi«1ly  mechsnicsl  tt»- 

8U08  of  two  general  kinds  of  elunyatcd  cells,— those  that  support  the  plant 

or  contribute  to  maintain  iU  form  and  atature,  those  that  trnnHport  tho 

Bui^ls,  The  supporting  tissuea,  giving  rigidity  to  the  plant,  are  of  two  kinds  id 

n>L«p«ct  to  the  structure  of  the  cell-wall :  tho8t^  in  whit'h  tlm  ct<ll«  ar»  thick- 

'■^/f       enudor  !>tri3ngth&ned  in  the  angles  (colleiiuhyma,Fig.24)iaDd  thosx?  invhich 

thi)  ct)ll>watls  artf  thickvn^  throughout  (HclerenL-yhnia).  The   mndacting 

tisanes  are  also  of  two  kinds:  those  with  trachea-like  walla,  Tnarhed  with 

rinRs  or  pits,  and  lho«e  with  punctured  or  sieve-Hky  wallB.   Th^  supporting 

___^.     tisauw  may  be  in  the  «p)ilermi»  of  younff  or  of  small  Bttms,  in  the  bark,  or 

_  '-'(^I'S  ^^^^      placed  Inside  the 


woody     cylinder. 

The    conducting 

ti&'^ues   are   uan- 

a  1 1  y      definitely 
placed,  and  these  we  may  considt-r  further.  Z"?^ 

The  dt-vetopment  of  these  mi<chanical  Mb-  j^ihy^ 
sues  (for  transportation  and  support)  results  i^^- 
in  the  formation  of  vesselK,  or  synteras  of  spe- 
ctalisod  tissue  in  particular  porta  of  the  stem. 
VwWoMitfaring  plantu  aro  naid  to  l»e  rancnlar, 
in  distinction  from  ctirtain  very  low  ordcni  of 
plants  in  which  no  Hpecial  tissU'W  of  this  kind 
have  been  developed. 

It  ia  well  known  that  trees  of  temperatfi 
ctimatoa  and  very  many  othtr  plants  hav«  a 
distinct  and  Kvparablu  bark  and  that  they  bcrease  in  di-irnvti^r  by  "rings 
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sAAtiA  on  the  woody  cylb^ 
der.  On  tho  other  hand,  palms,  ^asacs,  bananas  and  many  other  moatly  herbaceoua  plant*  increase  in 
diameter  by  means  of  tiaaue*  scattered  through  thi-  »t«m ;  thtae  plants  do  not  make  an  annual  ring,  and 
they  rarely  branch  extenaively.  The  former  kinds  of  plant*  were  formerly  called  exogena,  or  outside- 
growerx,  and  the  latter  endogens  or  inside-Kfuwers.  These  t«rms  are  now  given  up,  however,  aa  not 
expressing  good  anatomical  di^tiactioD!!.  These  clatiaea  of  plants  are  now  named  from  th^  cotyledon  or 
8«ed-l«af  charactvrlatice, — the  former  having  two  Uaves  on  the  embryo  plant,  and  called  dicotyledon*  ; 

thu  Ifttti^r  having  one  leaf  in  the  tdtA 
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or  embryo,  and  call«d   monocotyle- 
dons. 

In  moAt  dicotyledonniia  plants  we 
all  recftgniK  thn^e  fairly  dietiact 
parta  of  thi*  sit-in,  al  Vivtt  at  flome 
«poch  in  tho  life  of  the  plant:  th« 
bark,  the  woody  part,  the  pith,  TheM 
part*  are  usually  not  cloarly  set  off 
in  the  minuti^  anatomical  iitructore, 
however;  but  wo  may  pause  a  mo- 
ment to  discusM  them.  Long  tiasuH, 
«xt«nding  lengthwise  the  ft«m  or 
leaf,  formed  of  elongated  cells  placed 
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esd  U>  end  or  closely  interbppinc.  are  usually  ansncinted  in   mon  or  L-iw  di-tinito  atrands  or  bundlea 

(Pig.  21).   It  is  these  RlrandH.  or  parts  of  tliRin,  thiil  produco  tli«  i:omiiit>n'ijil  flbt'rs. 

The  bundle,  running  lunKlhwisu  thu  tsiem,  is  c»iii])osvd  of  tu'o  parU  or  rc^ona  :  the  xylem  or  wood 

part,  lying  od  the  inward  aid«  nf  the  bumlie  a«  it  etiinde  in  the  stem ;  the 

phlovm  cr  bark  part,  lying  on  tbu  outward  Bi<k>.  These  bundlea  tttard  nide  Iiy 

iMe  trouDil  thu  uuleide  of  the  woody  cyiimler.  with  the  pith  or  iirdifTcrvii- 

tiat«d  p&reDcbymji  at  the  center  of  the  cylinder-  ThciK  bundles  then-fore 

make  a  continuouH  ring.    HnwvtT,  thu.'  hundW  arci  thi-nifiuIVEW  supplieiJ, 

when  Rowing,  with  living  partinchjTnii,  cailt-d  cambium,  from  which  new  cella 

ar«  fornt«d  for  both  th«  xylem  and  phWm  regioiu  of  th«  vascular  bundles. 

Iiumacb  w  the  bundlis  form  a  ring  about  the  steni,  so  the  canihiiiim  thai 

accompani(>f<  them  also  forma  a  ring.   The  parench>Tna  tissue  exU'iwU  outward 

from  the  pith  between  thu  buiidle»i  (or  thu  bundlee  ftro  .,^ 

imbedded  in  the  parenchyma.),  causing  the  ray*d  appi)ar-  ^7> ' 
ancv  uf  the  atem  tn  cross-Hcction, 

The  xytem  part  of  the  bundle  coatains  the  trachea- 
like  apiialed  or  pitted  ve«ee]i».  These  are  the  routes 
through  which  the  water  aiicends  from  thii  riK»t.  The 
phloem  part  containinf;  the  sieve-tubes  tran.'ports  the 
(irganizwi  fwid.  or  ■'elabwralwi  8a;i."  after  it  ha*  been 
formed  in  the  leaves;  this  food  is  transported  to  all  parte 
of  the  plant  to  build  new  cells,  or  gometimea  to  be  stored 
until  needed.  Theaupporting  tiaauemaybeaasocialed  with 
the  vaitciilar.  or  fibro-vaxcular.bundlw,   Ba«t  is  »chleren- 

chyma  tisauo  growiag  with  th«  phloem.  Tho  xyk-m  and  phloem  r«giOD8  Mpuate 
as  they  grow,  the  former  becoming  part  of  the  wood  and  the  latt«r  part  of  Che 
inner  bark.  The  outer  separable  part  commonly  called  bai-k  i«  a  very  complex 
structure,  being  formed  of  the  cortex  or  skin  of  the  stem  and  the  cork  and 
strengthening  tWa«3  formed  therein,  the  old  and  dead  or  dying  phloem,  and  the 
new  phlm'm  that  is  just  forming  from  the  cambium  in  the  vascular  bundle.  The 
xylem  grows  old  and  dies;  the  dead  tissue  becomes  filled  and  bordcncd  in  flna 
wood ;  new  xylem  tiBsaes  are 
sdd«d  on  the  outward  side.  The 
phloem  grown  old  and  dies ;  the 
dead  parts  arc  added  tu  the  burk; 
new  phloem  tissuei;  are  added  tm 
the  inward  side.  The  fibers  of  ht>mp  "^^  ^j 

and    I^HX    are    derived    from    the 
phloem. 

In  monocotylwimwus  plant.",  aa 

griuees,  »cdg09.  orchids,  bananas, 

wttm.    v.„  ,„»„,   patms  and  all  lily-likp  plants,  there 

aow*n   «>mii<i»i.   His     '  ■         i         ,i  -.l  i   _ 

bnd,  ih«  oatot  onra  are  vascular  bundles  with  xylem 
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•t«a  and  therefore  do  nut  form  nn  exterior  ring,  and 

there  ia  no  true  pith.    Moreover,  theae  bundlea  du  not 

contain    cambium,   and  therefore,   the   stem    docji   not 

Incmnao  much  in  thickn>»R  and  does  not  have  a  distinct 

aepiarating  bark  (Pig.  22).   Tho  fibro-vascuUr  bundle.-*  am 

v«ry  evident  in  the  atem  of  Indian  com,  and  can  be  pulled 

OBt.    There   are  some   commercial   fibers   produced   by 

plaato  of  the  dicotyMonom*  kind.    Manila    hemp   is   from   a   specieK  of   banana,  and  iiE«a)    hemp, 

froni  an  agBve,  one  of  the  century  plant  grniip:   tbejte  fibers  are  derivi-d   from  the  eQtiru   buudU-, 

both  xylem  and  phloem,  and  this  oHgin  probably  acooutila  for  their  stillneaa  and  hardness  and  their 

nuabaBce  to  abrasion. 
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Lonsrvit^  qf  Iht  plaitU 

In  daralion,  planta  are  of  extreme  types.  S»ine  kinds  live  only  a  few  weeks  ;  some  Df  tho  treea  Ht* 
for  many  centuma.  It  ia  ciistotnary  to  classify  nil  yilanta  into  three  groupe  as  reupecta  duration: 
annuals,  living  not  more  than  one  year  from  acfod  to  seed,  ns  the  cereal 
graiDB  and  most  ganli*n  Vfgwtalilea;  biti^nnials,  living  tmi  years,  usually 
perfecting  sw'il  the  iwcond  year,  nH  Wt«  and  por«ni|)8,  uommon  mullein ; 
peruaRtala,  living  more  than  twu  yejir^,  lut  asi)aragU3,  alfalfa,  buahefl 
and  trees.  These  (Sivisiona  are  not  at  all  exact,  however.  AnnuaU  are 
of  longer  or  ahnrter  life  within  the  year,  some  maturing  and  dying 
ver^  quickly  from  the  seed,  as  the  ga.r(Ien  (^r^ts.  and  others  reiiairing 
practically  thu  twelvemunth.   Some  plnnle  are  unnuul  becauae  they  are 

destniywl  hy  fnwt,  and  others  W'suee  they 

normally  complete  their  growth:  the  latter, 

of  course,  are  the  true  annnals.   Thofie  thnt 

would  outgrow  the  year  if  they  had  oppor- 

tanity  have  been  called  plur-nnnuals:  tht^y 

are  plants  that  have  be«n  takt^n  into  a 

shi.irter  •  (wason   yKur,  ax   tomato,  castor 

bean.  Plants  that  are  annual  in  one  region, 

therefore,  may  he  biennial  or  perennial  in 
^""tiSM^^^^^BM    soother  region,   itome  plants  are  appar- 
ently annual  although  they  live  fronn  year 
J  to   year,   carrying    thum selves    over    hy     ' 

_,     ,.     „      ,     V    ..     .  iTK-ans  uf  IjuIIb  or  tulwrs.  as  onions  and 
Pti,  it.    VucuUr  buedte*  In 

Item  oi  iiK»nK«d.    Thr  potatoes:  these  have   been  called  pneud- 

xii™p»r..wi.hl«woi*n-  annualft  (false  annuala).   The  mullein,  bull 

ICKi.  !■  OB  lh«  ianar  ililr.       ,  .     ,  ,  ,  ,  .  .    , 

iba  vhiocni  on  the  ouicr  thiatle  anu  ttfOAel  iK  (rue  hi«nniaU,  part 
■Ilk.  Pliii  u  P.  gf  ^(j^.  growth  occurring  one  year  and  th« 

completion  of  the  lifo-cycle  the  second  ye»r.  CtTtain  p^rxinniulf  have 
been  bred  by  man  to  be  biennials,  as  the  cabbage  and  probably  some 
root  cropH,  ^<>me  of  the  root  cropa  are  really  annual,  aa  they  complete  the  full  cycle  in  one  Beanon  if 
6tartod  L'arly,  lut  tho  TadiKh.  Whether  n  plant  Li  biennial  i»  ofti'n  determined  hy  the  region  in  which  it 
^OWB.  Theru  is  the  widi-^t  range  in  the  li.-iigth  of  life  <.if  pt^rennials.  Red  clover  is  a  perennial,  but  very 
imperfectly  so;  some  forms  of  it  thrive  only  two  yean,  although  they  may  penist  longer.  Mo^t  p«rvn« 
nial  herbe  are  at  their  greater  vigor  the  second  and  tbird  years,  as  the  strawberry,  and  then  gradu- 
ally weaken,  and  sometimes  even  die  before  very  old,  new  plants  having  l>Ben  forme<I  in  the  meantime. 
Gardeners  know  that  the  beat  bloom  wit]i  pinks  and  hollyhocks  and  many  other  showy  pertinniaU  is 
Becun>d  from  plants  that  are  only  two  or  three  yearn  old.  Snnnttinies  the  renewal  is  accomplished  by 

dividing  the  old  roots. 


A 


Flc.  W.  In  Uic  cbMiaut.  tbe  iiiiti  *n 

tb*  tni*  IniltS.    V\!<-j  nrr  nnilaiiwd 

tn  n  bulk. 


y 


•^;  \ 


■^. 


^ 


■^.- 


'r^J'*ifrr\ 


Pl<.  U.  nc  mliLOuti  tnukk  at  tteu  </!  a  mosocotyMpDont  plaal, 
not  iMTSMiag  nnch  la  diimtttr.  TlTn*anrn  I  Afin  ngida  T«r. 
*i(mjoral,  iWh  crop  b«lnc  Wl,  two  anWr  row*  of  loana  rnl 
narr  aisbl  muiillil    VnoataiD 


Soeielits  qf  planti. 

Sioce  plants  contend  with  each  other  and 
HincD  difff'Tent  kinds  have  been  driven  into 
similar  plucts  or  regions,  it  followit  that 
certain  kinds  have  eomti  to  grow  tngethor, 
forming  plant  societies  or  c«mmunitic«.  A 
certain  set  of  plants  live  together  in  a 
!<wamp,  and  another  set  on  a  hill,  another 
in  a  meadow,  and  another  set  in  a  cotton- 
field  or  u  corn-fii*M.  Certain  plants  grow 
under  or  over  other  plants;  gram  anffJ 
bushes  may  grow  under  trees;  com  grows 
above  the  pumpkins  that  are  planted  with  it. 
Wherever  plants  grow,  they  ar«  in  eocieti«e ; 
that  in,  they  grow  together  for  certain  rea- 
sons.—they  arc  adapted  to  i-ach  other  or  to 
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tlw  ptaeo.  Some  societies  jteem  to  b«  largely  aceidental  in  population,  fcowevor,  nnd  othors  tmm  to  bo 
gov*rnfd  by  definite  lawa  or  rt-ktiunahrpa.  These  hva  of  adapUtion  are  very  littli-  undereluwl.  It  is 
BOW  gQspKCtw)  that  th^rw  may  Ik?  pot+ilive  phyaio logical  incnmpalihility  Wtwoon  mmv  kinds,  and  toler- 
ance, eon  gonial  ity  or  even  flymbiotic  relationshiix*  U-twt'i'^n  uIIhtm.  Uniit-r  some  kinds  of  trma,  (or  exam- 
ple, oeitxin  kinds  of  herbact^ouB  plants  may  thrive  and  athor:«  may  p«rixh,  even  wh«n  both  are  e>qually 
«xpofled  to  EUnlight :  it  i^  doubtful  whether  this  (lifTun.Ticu  ia  t-o  b«  explained  by  competition  for  food  or 
moUtnre.  We  do  not  ttnow  why  Bome  wtvdn  thrive  in  a  curn-ficld  and  othera  do  not.  Thtre  may  Iw 
bacterial  or  other  organic  n.-tatioDa  betwL-cn  soma  kinds.  There  may  be  root-eicretiuri*  that  aru  hurt- 
fill  to  8omi*  planli*  and  harmlwu!  or  even  useful  to  others.  Ptrhapsi  tho  crop  rotations  thac  tiX)>«rionc« 
hiu  found  to  be  tmcfnl  an  dependent  in  same  measure  on  eoch  vital  relattonshipa  as  thtso. 


THE  PLANT:    ITS    STRUCTURE.    LIFB-PRO- 
CKSSES  AND  ENVIRONMENT 

By  H-".  J.  V.  Oihrlwui 

PUntd  retiemblc  animalci  in  tlu-ir  fundarnvntal 
lifiy-procBSses  und  in  their  *aat;ntial  requirements 
of  food,  air,  water,  warmth  and  light.  But  th« 
grven  planU  pi)i<9Mt»  an  iinpurtaiit  advantage  over 
anJMiala  since  they  are  able  to  manafarture  food 
ftmnair  and  aoil-w«t»-r.  Thin  process  di*pundB  on 
tk«  action  of  chlorophyll  (leaf-green)  in  the  aun- 
lif[ht,  by  the  absorption  of  which  the  necessary 
energy  is  supplied.  (>lh<.'r  ditfcrcncea  between 
animalfi  an'l  plants  a.4  that  plants  Uike  up  food  in 
ilienlvwd  form  only  and  hsvt<  cellulosu  walbt,  are  of 
minor  importance. 

T%t  nil:  pnrieplatm. 

Piaala  are  composed  of  culls  vt  microscopic  size, 
tin  outer  walls  of  which  are  usually  of  cellulose 
(the  substance  of  which  paper  is  made).  Figs.  2f]. 
24  represent  plant-cells.  Within  the  non-livinjc 
«ell-wa)t  ia  contained  thit  living  jmrt,  conmiuling  uf 
a  tranepar»nt,jelly-liktiei>lluii]Hiil)«titnc» called  pro 
t«plasm.  Ita  principal  conatituonUi,  b.-^iid.:'.')  wator, 
which  conntitutcii  80  lo  9(1  per  ctmt  of  tho  plont, 
are  pr«t«iiln (white  of  egg  siibatancv).  fatH  and  oils^ 
njcars  and  various  salts. 

Protuplssm  is  able  lo  build  new  livinji  pmtoplaAin 
from  Ibe  lifeteits  materials  »l  itH  diNpiwal ;  it  can 
grow  and  r()pri.idtic« ;  it  bus  the  powerof  muvemeat 
and  of  r«9pundinf;  to  atimnli.  It  condurtu  complex 
chemical  prooeMe8(nxvtAbo1iim),  by  means  of  which 
tti«  living  substance  is  built  up  (constructive  mc- 
taboltsm)  or  torn  down  (deittrucl  ive  inetabuliem). 


'*■*»* 


:c«.*-4  « ,•. 


VIM-  tt,     X  flMt  CsU.    Tho  flsiir*  ahoirt  ll,e  rotstlMl  of  pi«- 
intilMm.    (KliHlvn.  'ir  Anvlinrii.l 

All  the  characters  of  the  organism  are  an  ex- 
preuion  of  the  activity  of  itji  protnplaxm.  As  long 
aa  cartain  chemical  and  physical  processes  take 
place  in  the  protoplasm  we  aay  the  organiiim  in 
alive  ;  when  the»  rtop,  w*  say  that  it  dlos.  Such 
nUtancee  in  the  cell  as  enter  into  tlieao  processes 
we  regarxl  aa  livlnu  ;  others,  ajt  ntarch  grains,  which 
talie  no  part  in  them,  we  regard  aa  dead.  The  latter 
may  at  any  time  ent^^r  into  thei)«  procemea,  as  when 


8tarcb  is  converted  into  sogar,  and  so  b^coma 
part  of  the  living  9ubatanc«.  Tho  trumnformiition 
of  lif^tuas  into  living  subirtance,  and  vice  versa,  is 
constantly  taking  piac«.  Protoplasm  may  Ik-  killed 
in  a  variety  of  waye,  as  by  electric  shock,  heat, 
light,  mechanical  injury  nr  poiHonond  aulititancea. 

Within  the  prottiplasm.  or  cytopluHtn.  of  the  cell 
is  coiitainMl  a  body,  nsaally  spherical  or  ellipsoid 
in  shape,  called  the  nncleas.  It  containa  n  deeply 
fltaining  8ub«iance 
called  chromptin. 
Thero  iei  abundant  evi- 
dence that  the  heredi- 
tary charactt-ra,  thufie 
handwldown  from  p:ir- 
ent  to  offspring,  are 
somobow  hnund  up  in^ 
the  chromatin,  and 
that  it  ■»  the  union  of 
chromatin  from  both 
parents  in  the  act  of  ne.i*.  ComrnooiMii (oi™«.  tii« 
feitilixation  which  "H"  -r:  "'^■^^--f  ''>'•'• 
cauiwa  lhi>  offspring  to         i„,  ,»..„..  Thi.  k><..i  »r  li.- 

piirtako    of    the    char-  mi"I«  >n..wnM  i«Ji«iii-liynn 

acters  of  both.  It  has  """"  "^ 
bc«n  demonittratdd  that  if  tho  offspring  receive* 
prctoploam  from  both  parents  but  ctiromatin  from 
only  on«,  it  shows  tht'  uharactera  of  only  that  one. 
The  division  of  the  cell  is  a<.'cumpunied  by  a 
division  of  the  nucleus,  which  may  !»  either  direct 
(amitti*:ii;l  or  indirect  OnitonU).  In  dirt-ct  division 
the  nucleua  con»<tricts  in  the  middle  and  the  two 
halves  simply  ptill  apart.  In  indirect  division  ths 
chromatin  breaks  up  into  a  number  of  bodice 
(chromutii'mit*),  who.io  numtier  io  coni^tant  in  each 
species.  They  arrange  thcmeetvcs  on  a  spindk- 
shaped  body,  known  aa  the  mitotic  spindle,  and 
(•a<:Ii  i-linwHwome  breaks  into  two.  the  halvt-s  going 
to  opposite  ends  of  the  spindle  and  there  forming 
daughter-nuclei.  A  c(-ll-wall  in  formed  midway 
between  thewi,  dividing  the  cell  into  two  (Fig.  25). 

Plant  or^ant:  ttrufturr-  and  J\tneSion. 

The  plant  body  is  divided  into  rout,  stem  and 
leaf.  Thv  atrnctore  of  «ach  of  thtue  organs  Im 
adapted  to  the  work  it  performs.  Structure  and 
function  will  hera  ba  eoniiidored  together. 

The  ntflf.— The  principal  work  «i  the  root  is  to 
explort;  the  soil  for  moioture.  It  is  unerringly 
Kuided  downward  by  gravity,  which  act<>  as  a 
stimula^,  cauaing  the  upper  aide  of  the  root  to 
grow  fastur  th^n  th«  lowur  aide,  hanoe  forcing  tho 
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tip  downward,  no  matter  hav  it  be  placed.   Moie- 
tnr«  altracls  tlw  nnit  very  atroRKly ;  rcots  havp 
been  found  in  cisterns  aa  much  a«  200  to  SOO  feul 
from  a  tnje. 
Tbere  aiv  two  principitl  kinds  o(  roots,  one  of 


bjjttD) 


Pig.  U.    F«iLr  •cepsUpTKDMtitoeU'iliTlalaii.    MorliFi-roU  ni 
l#n,  fur  b1wj>]i<ml  Jn  Ai^iKiii;  tin ttifhtcr veil  iil  rki^lil- 

which,  tln!  tap-rtKit  (Fig.  26),  goes  lii-cp  into  thtt 
(toil,  growing  (Straight  down  and  ai-ndint;  out  lateral 
roota  at  inltr\'aln.  The  other  sjireadii  out  near 
th»  siirfaoB  of  tlni  soil  (Fig.  27)  amt  cchikUW  of  n 
tna^sof  line  rootlets.  It  hati  the  advantage  uf  i>atHb- 
Ii«hiii(iitj<e]f  quickly  and  nlisurtiing  moisturo  vijfor- 
oualy  fri>m  the  start,  tboa  indacing  a  rapid  ijrowth 
of  tW  plant,  but  it  cannot  utilize  tho  dwpcr  suil 
food  nur  withstand  dronght.  On  tho  othtr  hand. 
tap-root,i  many  emiure  long  periods  nf  drouRht:  the 
lonc-ri.wti.'d  Peruvian  cottun  is  said  to  survivu  a 
rainlesa  period  of  six  yeara. 

A  wcll.dt^v«lopHd  ront  j^yxtcm  forms  a  niaM  of 
finely  iaterlacinc  filaments  that  thoroDfchly  ex- 
pli>rit  the  Mil.  The  tiflai  length  v!  thu«io  ha.s  buL-n 
eatimatcd  at  a  quarlt?r  of  a  mile  for  a  vigoroue 
corn  plant,  while  m<'n.>4i]rement«  on  a  a(|ua!)h  vine 
proved  the  root  to  be  over  fiftwn  miles  !n  length. 


^ii.m^' 


.-  -.V' 


VA 


Pli.  16,    Tap-raM.    I>*nd«li<«n. 

the  iH'vflter  part  of  thin  [t^ing  produced  at  the  rate 
of  ■  thousand  fi-vt  per  day. 

Because  af  neetl  of  air.  moftt  rnotn  ant  unnhli^  to 
thriv«  in  wet  xoil,  nnil  their  Wt  work  is  dune  in 


I 
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soil  in  which  Ihu  water  i»  held  in  a  thin  film  around 
the  soil -part  icleH.  Each  particle  constitutdA  a 
minute  waU;r  rtaervoir.  To  rviwh  and  tap  thi-ac 
resen-uira  in  tho  work  of  the  rout-hairs,  which  ap- 
pear jnat  hack  of  the  root-tip  as  ontgrowihs  from 
the  »urra<;«  cells  cf  the  rout  (V\fff.  28  and  29). 
They  force  thprneelvos  energetically  between  the 
S(>i]-pnrticl<>8  and  attach  thomaoU'cs  »o  clftwjly 
that  they  often  break  otf  rather  than  looeen  their 
hold  when  tho  ro<it  is  pullod  up.  Thus  tliey  rome 
into  contact  with  the  water-filmR  that  snrround 
the  particks,  :ind  by  meanii 
of  water -attractiiiK  «nb- 
3tanc«t  within  the  root-hair 
they  pull  tho  watvr  away 
from  the  purticlen.  AeeacK 
tinj  retw^rvoir  is  i-imiitiL-d  of 
its  mipply,  water  flowa  in 
from  Kiirrounding  orwn  and 
these  also  yield  up  their 
atorps. 

The  water  pti?Be«  from 
the  root-hair  through  the 
soft  outer  tiMUt  (cortext  to 
the  wnixl-cells.  in  which  it 
pfL^jW's  directly  to  tbi>  leaves, 
Theee  thick-wulled  woi)d- 
CM>lla  form  groiip.'i  that  al- 
teniat*  with  protij*  (»f  thin- 
walled  tissue  or  ha^t  which 
conveys  p^l^teidf|  and  ether 
food  from  the  lern-pd  tn  the 
rout  and  t^o  other  parW  of 
the  plant.  The  wood  and 
bsflt  an.'  aurrouniled  by  a 
row  of  Hmall  cells  (endoder- 
mie>.  whofto  closely  joined 
walls  prevent  tho  entrance 
of  air,  which  would  im- 
pede the  prifurew  «f  wat<'r  in  the  w(Xid-c«ll8, 

The  aliHorptire  Borface  of  the  root  may  be  in- 
ereaswl  from  seven  to  wvonty-live  tiniej*  by  thi>  root- 
haira.  The  line  rootj*.  on  which  the  n.iot-hair*  are 
prineipnlly  prcxhiced.  are  known  afl  "feeding  roota," 
and  all  tillage  ithoiild  be  practiced  with  special 
reference  to  them.  Tillage  aids  the  work  of  the 
root  by  increasing  the  air  and  wal<^r-«upply,  and 
by  loosening  the  euil.  Ruuta  will  penetrate  hard 
soil,  or  even  hard  Hiibstanres  like  sealing-wax,  hut 
they  RTow  very  mlowly  under  such  conditiims.  They 
may  develop  a  pressure  of  oO  to  lOll  pounds  per 
sqoaro  inch,  Tho  root-cap  protects  thu  dclicttt«  tip 
as  it  18  forced  into  the  soil. 

The  watt^r  absorbed  by  the  mot  contains  mineral 
sabatances.  If  the  plant  is  burned,  these  will 
mmain  in  the  form  of  aihe-i.  By  growing  plants 
in  distilled  water,  to  which  baa  btn-n  aiJdi.-*!  chemi- 
cally pure  salta  in  varioua  combinations,  it  has 
bdcn  found  that  certain  snb.4tnncM  are  indb- 
pensable  to  the  plant  while  ethers  are  not.  Th« 
indiH[)enssble  kii  li:<tJinceH  comprit^e  four  baaes  and 
four  acids.  The  basui  are  potaah.  Umo.  magnesium 
and  iron ;  the  acida  are  nitric,  pbosphnric.  sul- 
furic and  carbonic — the  carbonic  acid  aKinrh<d  from 
the  air  by  the  leaf.    If  all  these  substances.  wiUi  the 
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exception  of  carhonic  iicid,  be  diBsnlved  indititilicd 
Wtttcr,  plants  can  be  grown  in  lh«  solution  and 
will  producv  iDAtan  aeed ;  but  if  any  of  the  sab- 
stancen  be  lacking  in  tho  eulution,  i'xc«pt  carbonic 
•cid,  growth,  will  Hoon  a^asK.  All  those  nubstanccK 
an  prment  in  tin?  Boil.  Uijfcthfr  with  other* of  liltlei 
or  no  valne,  as  alumina.  f^iVica.  and  athi-ra.  t)ut  in 
order  thftt  thrt plniit  muy  ahaorb  thtm  thoy  must  he 
4iaaolv«d  in  the  soil-water.  Most  nf  tln'm  ovint  in 
ihe  moil  in  cuni[>(iQnds  that  are  but  littk'  solubli.'  in 
water.  The  i^oil-watercvntuinnoarbtmiuiK'id.dvriyud 
nrinci|)«lly  from  d«^ayinj(  orRanic  matter,  which 
liaaa  decidedly  8()1ri*»tiic'tii>n.  Inaililition.  the  root 
CORKtontly  fixcretee  carbonic  acid,  which  dit^ulves 
the  plant-food  within  itan'ach.  By  the  excretion  of 
acid,  rootd  may  etch  polished  marWeurfacoR;  and 
Ihvy  impart  t«  dulilli'd  water  an  ncid  reaction. 

Itoiita  of  many  membirs  of  th«  pen  family  supply 
tlwniMlves  with  mtr(i;;en  fmni  the  air  by  iDBans  nf 
Uii!  bacteria  which  inhabit  tnVrcW^  on  their  ruuts. 
HooU  of  foreat  trees  frequently 
ranko  use  of  decaying  mntttr  by 
means  of  funi^i.  whit'h  ^uw  in 
clou  contact  with  them. 

3V  Ic^f. — The  Beed-leavpa  are 
cnmmonjy  gorged  with  food,  con- 
HLsting  uf  prutddK  (nitrtiKenuiitt 
subHtances.  like  white  of  eRR). 
fnla,  oilft,  Bii^rnr  and  Htan^h.  Thin 
food  is  mostly  manufactured  in 
the  folJAK^  leav{4. 

Whon  HtarL-h  is  heated  it  Bepo- 
rateti  into  wat«r  and  carbon  di- 
^  oxid  (CO,).    Evidently  it  may  be 

^^L  j\   '  formed    by    caating    the.*?    two 

^^1  '  I  sabstaneei!  to  unite.  This  >»  just 

^^m  s  what    tlie    foliai^e    leaf    brin;^ 

^H  '  about.    It  ii»  .*iir>i>li(.Ml  with  wat<.:r 

^H  Pirt«  rt  «'y«ua«  ^y  ^^^  activity  of  nwt  and  frtem. 
^H  aiut.   r.  rnit     and  it  aliHorlirt  Ciirbuii  di'ixid  from 

■  S^ii.  U^u  f"*  "'r-  ^y  utilizing  the  enerKy 
^H  tb«  (Md-lMTH    of  the  aunlieht  the  leaf  i»  able  to 

^^^»  J2ll'toM^''or  '"■''^''  ^^^  '"'"''  "f  ""'""  ^''-tween 
^^^^■^•tTMo^*  I  t.  thecarbon  and  the  uxyK«n  of  the 
^^^^tma  iMvw.  carbon   dioxid,  thim  Iwiving  the 

«ari)cn  free  to  combine  with  water  and  so  to  pro- 
^m      duc«  staK^h,  and  the  oxy^^n  fm;  to  oHcapi;  into 
^H       ihe  air.   The  energy  use>d  in  this  process  is  set  freo 
^H      again  if  the  ittarch  Iw  bnmed,  either  by  ordinary 
^H      eomboslion  or  by  the  >1ower  combustion  that  tskiM 
^"       place  in  plant  or  animal  celk  All  elaborated  foods, 
mch  as  ^roti'ifU,  fiit«,  oilii  and  nugnm,  yti^ld  up  their 
^m      itored  energy  in  the  same  way. 
^B         b  order  to  make  nn  much  starch  aa  posaibit;,  the 
^H      leaf  mwt  L'xpose  the  greatest  possible  surface  to 
^H      tile  mnlixht  and  air,  but  in  »o  doinR  it  runa  the 
^■^      rtak  of  Inaing  loo  much  w^Ut  by  evaimratiim.   To 
meA  tfaia  difficulty,  it  has  devices  that  enable  it  to 
JnenaM   or  diminish  evaporation   (transpiration) 
•awrdinf;  to  its  needs.   lU  surf.'t'^e  ix  made  water- 
proof by  waxoa,  TarQish««  and  re^intt,  ao  that  water 
CM  Mcapo  only  at  the  por^-s  ur  stomata  thai  are 
thickly  Hcattered  (Fig.  3(1)  over  one  or  both  of  its 
nurfucif^ — aamanf  an  3.5(W  ptir  wiaarw  inch  in  some 
inalaaioes.  Asection  through  a  etumutw  is  shown  in 


Fig.  SI,  and  a  dia^am  of  a  atomnte  in  fig.  32.   In 
the  guard-cells,  which  surround  the  etomata,  the 

plant   poBBaBaea   automatic   deviccit  of   wondt-rful 
efficiency  for  regulating  transpiration.   WheJi  the 
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PLc.  iO.  CiMs-MCtlu  eta  ToM,**  itsnnri  la  UumU.  tbow- 
ine  thn  ifJulViDi  ot  th*  Tonl-hdii  IrA  l  in  1h*  loll  lULrllelM 
Uj'  I  Alt  J  i)iff  air  viHbccfl  (d)^  LltlH  hcrll  ii  rvjirvtatittO  n*  eon- 
inliiliiK  tl■^  mftiimum  uii«ud1  of  mutt  eamMttbla  wl(b 

water-supply  ia  abnndant.  eepwiallyin  the  prcwncc 
of  sunlight,  the  guard-cells  absorb  wnter  and  ex- 
pand. The  preoBore  causes  the  walls  that  bound  the 
pore  orstomatvlociirreBway  from  each  uther,  thtts 
causing  the  stomate  to  open.  This  is  due  tn  the  fact 
that  Uii-aii  inner  walbi  are  thicker  than  the  outur 
walls.  The  elTect  is  the  same  as  would  be  prodaced 
on  a  rnbbftr  tnlwi  by  thickiTing  ons  aidi-  by  cempnt- 
ing  an  extra  strip  «f  rubher  on  it.  If  such  a  tube 
be  cliiBwi  at  one  end  while  air  or  waU-r  In  pamned 
in  at  the  other,  it  will  bend  so  that  the  thickened 
side  liecnmea  concave. 

Thw  ab(ii>r[ition  of  the  wat^-r  by  the  guard-cells 
ia  aided  in  Bun1i;;ht  by  tho  action  of  the  chl(>rt>- 
phyH  grains  which  thov  contain  ;  these  produce 
sugar,  which  aids  the  cell  in  taking  up  water  from 
the  othnr  teJla  of  the  epidermis  that  hare  no  chloro- 
phyll grains, 

When,  therefore,  th»  wat^r-wjpply  is  snfllcient, 
and  especially  whun   sunlight,  tempuratun  aad 


PU.30.    Slanutwot 
cersnlum  kAt. 


He.  SI.     Stomatl  of  Irj,  thowihg 
e«rap«iiiid  curt-caHi. 


other  conditions  are  favorable  for  loaf  actirity, 
the  stomata  open  and  iK-rmit  the  leaf  to  abeorb 
carbon  dioxid.  On  the  other  hand,  lack  of  water 
and  unfavorable  conditions  cause  them  to  clusc 
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TheBtomata  are  usuallyclosiMl  at  night;  hence  it  is 
tlien  posaibt«  to  fumigate  plants  with  poisonoos 
rasa*  tluil  would  kit)  them  if  app!ie>]  through  the 
Aaj.   Cloflisg  at  night  prevents  tho  slomata  clog- 
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Ftl.  U.   DlBKiam  of  a  itaina  oi  utomau  (o(  Itlil  la  mcOOQ, 
Ini  guAid-GsUa  kiul  solitbEnuiiK  ceUi  Ql  cpiaeniLli. 

ging  with  dew.  Water-proof  iriaU^rials,  &»  well  as 
hairy  cover!  nffd  of  the  leaf,  protect  the  atomata 
from  d<.>w  nnil  r:kin.  l/invdR  ho  protiicted  apjionr 
silvery  un<i*;r  water  and  do  not  become  wel  for  a 
long  time.  It  such  protection  is  foumi  on  the  lower 
side  only,  the  atomnta  will  bo  found  ou  that  aido 
only.  HouAe  planu  t*hnitld  have  the  leave-t  washed 
occaEiunully  tuprevt;nt  tht  clutiginguf  thf  stomata 
with  da-rt.  The  devices  by  which  desert  plants 
check  ^vAjKiration  will  \i»  AmmssM  lat«r. 

Thficariion  dioxid,  passing  thronRh  the  atomata, 
comM  dirwtly  into  contact  with  the  Icof-celld, 
which  ore  aulliciently  aeparaU^  from  each  other  to 
allow  it  to  pass  freely  Iwiwecn  them  (FJge.  83,  34). 
The  itreat  abanrptive  surface  which  they  espoae  is 
kept  continually  ninist  »nd  is  thuH  able  to  abttorb 
with  jjreat  rapidity,  much  as  the  meiat  ttin^  fm- 
foceci  absorb  oxysen.  Thit  absorbed  carbon  dioxid 
passee  into  the  colU  ftnd  eomott  into  contact  with 
the  Kreen  chlorophyll  grains.  The  chlorophy  II  (leaf- 
ercun)  in  these  bodite  ie  ilividcii  into  very  minuU) 
arop«i  (Pig.  35),  thua  giving  it  an  eaormous  ab- 
ftjrptiv*  snrfai^e.  At  the  same  time  that  it  takes 
np  carbon  dioxid  it  ahKorbs  tninlig)it,  anil  with  the 
energy  thufi  received  decompoBea  the  carbon  dioxid 


FIk-  U.   CTOH-wetlon  at  In  iMf.  whLch  ettw  In  iiudc.  and 
taw  on^  oae  Uycict  MUMid«-Mll».   i>.  uvp«r  »i>iUem)V>, 

J>.  naliMwtr  i-*tl(!  t.  %  rrvalnl:  tf,  >I»iii|t>'  piirrn'-hTmi ^ 
I,  latanvIltiljtT  -ipw;  I.  lownr  ^iiUlrrTjii*  Tin*  jkUfil  Urr* 
Ii^ImmIhI  Ii  thA  trail  at  Eii|ll«n  Ifjr.  Hidrra  htlii. 

and  caii»ea  the  carbon  to  unite  with  the  wat«r, 
thus  farming  sugar.  This  may  km  illuntrntitd  by  the 
«>luMion : 

600|     +     GH.;0     =     C,H,.0,     +     60, 
Cufcon  dlMld      WM«r  One*  taoar        Dx]a*n' 


This  eiguatiftii.  howcTcr.  ststfts  mi-twly  lh«  begin- 
ning and  end  of  what  is  probably  n  lung  and  com- 
pHcitrtd  prticiens.  Oxygi-n  is  givrn  off  and  may  be 
seen  Arising  in  bubbles  from  water  plants.  Air 
that  has  been  "  vitiated  !*  by  animals  may 
have  lU  oxygen  re^torod  by  green  |)Unt#  in 
sunlight.  Atjuoria  are  often  maintained  for 
long  periods  when  a,  priipcr  balance  is  struck 
letween  plant  and  animal  life. 

Thtf  iirixMW*  just  described  ( phutosynthe- 
eia)  fumiithes  not  only  all  the  food,  but  prac- 
ti(?al]y  nil  the  fuel  in  the  world.  The  leaf 
utilizes,  that  is,  stores  up,  only  nbout  on<t- 
lialf  of  one  per  cent  of  the  energy  it  le- 
ccivca  in  the  form  of  eun^bine.  It  makes 
D.te  of  the  rvd  and  orange  rays  almost  exclu- 
sively, and  forms  little  or  no  etarch  in  bine 
light.  The  rays  that  alFuct  the  photographic 
plate,  theriif'ire,  have  little  part  in  photo- 
eynthesifl,  while  the  red  and  orange  Tny8,s& 
important  in  thia  connection,  ar*  the  ones 
that  also  produce  the  greutvst  effect  vfi  the 
eye.  A  square  meter  of  aunflower  leaves 
is  estimated  to  proiluce  ahont  2h  gram.>iof  atarch 
in  the  ITi  hours  of  sunlight  of  a  summer  day.  This 
would  ii:3e  up  the  carbon  dioxid  contained  in  50 
cubic  meters  of  air  {a  meter  \»  nearly  40  inches); 
or,  in  other  words,  ahoald  the  leaves  take  all  th«ir 
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■luu^i  fki.  ar.,  rhlorniiltiill  franulH. 

carbon  from  the  air  directly  abox'e  theai,  tliej 
would  in  a  day  conflumo  all  of  it  to  a  verticu 
height  of  about  16"  feet. 

The  sngar  formed  in  the  chlorophyll  graiaa  is 
transformed,  in  great  part  at  least,  into  atarchi 
which  makes  it»  appeanince  in  the  form  of  glis- 
tening white  bixlies  embedded  within  the  «lb«tanc« 
of  the  grain.  Thia  starch  mostly  disappesni  during 
the  night,  being  changed  linck  into  augar,  ana 
condnctf^  away  into  the  stem  and  thence  to  tho 
root:<.  tlowers  or  oth&r  parts.  I^^aviitg  the  palisade 
celb  of  the  leaf  (Fig.  3-1  p.).  it  paeaea  through  th© 
collecting  cells  (eel.)  into  conveying  cells  (coav.), 
and  en  to  the  conducting  shealh  («h.)  of  one  of  the 
velnii,  by  which  it  passee  through  the  leaf-atalk 
into  the  stem. 

The  evaporation  of  water  ia  of  great  advantag* 
to  the  plant,  for  it  conccatratee  in  the  leaf  the  salts 
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Coatajnod  in  the  wat«r.  The  liHif  thos  bwom«H  the 
loeeltng  place  of  uir  food  nnd  ooil  fund.  These  two 
Borts  of  erode  food  combinvi  to  form  olaljurHU^d 
food.  Tlw  first  »tep  ia  probably  th&  formation 
of  sDKar,  which  then,  by  combitiitiK  with  nitrv^-n. 
Ml  I  (or,  phosphorus  and  othiT  elMnenta,  fnrniB  prtK 
teidt.  Thcae  move  fmrn  \tUicv  to  \)\in:<;  iiriiioi pally 
In  the  bant,  and  ho  reach  tlii*  ngwas  where  thuy 

Tbe  energy  n«ed»l  to  vlaltorato  food  com^  from 
th*  sunlight.  The  leaves  have  various  devices  to 
abisurb  all  the  sunlight  vvtsaLblu.  Somt;  "  f»ili>w  thu 
SOB  "  all  day  long,  thus  facing  eiu-tward  in  the 
morning  and  wtstwanl  at  even  iiig.  At  mid-day  they 
are  horiEontal.  except  vrht-ii  the-  sunlight  is  vices- 
«ive,  in  whk'h  ca»«  they  a»mme  the  "profile  posi- 
tion" with  the  edf^'wi  puintitig  upwftril,  than  avoid- 
ing injnry  due  to  too  strorif^  li^ht,  Muny  euch 
leaves  aMumc  a  "  Mc-cp  position  "  at  niffht  by  fold- 
[ng ;  tbey  diminiab  thereby  the  luaa  uf  host  and 
aroUl  ibc  prci-ipitation  of  dew  on  th«  prntected 
snrfaceo. 

Most  leaven  have  the  power  of  turniiif  toward 
the  liKhl,  and  wi  move  out  of  the  Hhiuiow  of  other 
leaven.  Thus  arise  the  beautiful  "  leaf-raosaicB," 
«.  g.,  of  Ensliah  ivv  or  of  maple,  in  which  no  leaf 
aalulj  ahac^  another.  The  imuul  arrani^cttivnt  of 
leaveA  on  tbo  stem  m  in  recnlar  vt^rtical  rows. 
Tbe  arrangvment  id  known  its  phyllutiixy. 

Tie  tlem. — The  atem  b*arB  the  kftves  and  for- 
Biaties  them  with  a  conatant  anpjily  nf  wati-r.  which 
it  conreya  from  the  root.  On  plairin^r  a  ptunt  with 
tlfl  TOOts  in  diluted  rvy]  ink  or  other  colurni  t^ointion, 
we  oan'trace  the  colored  solution  up  through  tbe 
wood-cells  in  the  rout  (Fig.  2i.*].  through  the  Alvm 
(Flf.  36),  into  the  linMit  veins  of  thi-  loaf.  It  is 
fladly  awn  that  the  colored  Holution  travels  only  In 
tbe  wnod-celhianil  not  in  thi>:otht<rcL-)l»of  lhi^nti*m. 
W«  OHTially  find  the  woud-celiti  associated  with 
bajit-cel)i>,  forming  together  theftbrD-vaacular  bun- 
dles (FiRB.  21,  'A7).  In  dicotyledonous  plants  («,  g,, 
aqoaab, Bunllowvrl  thtsw  buridle>a  form  a  cirule  near 
tbe  ODtnide  of  the  stem  :  while  in  munii<:cityWonouB 
plaoto  <e.  K-  com,  lilies)  they  are  ecatterec  tbroujch 

^(be  Btem.  [^m_>  ^i^  9.] 
Tlu  targiist   passage!)   in   the  wood   are  called 
daetd,  nnd  in  them  the  water  traveU  faster  than 
In 
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in  the  oth*r  cells.  They  an-  formwl  by  the  breaking 
down  of  partitions,  thus  converting  a  lonf;  row  of 
eella  into  a  sinftle  eontinuoi]»  |>it<«itiigc  that  may  be 
a»  much  as  forty  feet  in  length. 

In  the  trach*>d9—lon((,  narrow,  tapering  cellii^ 
tht  water  trawls  more  slowly  than  in  the  dact«, 
being  hindered  by  the  frequent  end  walla.    T^e 


m;irkiiig)!i  seen  on  the  whIIs  of  the  u'oixl<ells  are 
pitiJ  or  thin  plncoit  in  the  wallit,  by  means  of  which 
wati>r  pa»iaes  more  read  ily  from  one  cell  to  another. 
The  pafleagf  i)f  air  is  prevented  by  a  delicate  mem- 
bruae  strvtched  across  the  pit. 

The  qncMion  may  be  aaked,  What  causes  tbe 
eap  tr>  riw  ?    Various  explanations    have    been 
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Flfi.  37.    Fibn-ramilu  boodle  (oroH-Hctlm  i  ot  Indian  cais. 

mocl)  cVsiuA^'  ■»,  nr'nutfit  v<<«*ol;  a',  nnncilftr  of  iplrkl 
VPaJt^l  ^  ,  Ilkl<:ti  witllfHi  l^•■pU4  u^T  trAchrtdl  or  ^oodj 
lUmic.  t,  ■lirntli  lit  UliR-oa  IIhiu  ■uiTMindfnc  ill*  WndlC; 
tt,  liiiiilniiiniinl  llMiir  nr  pith]  t,  lUvc-  iliiae^  ji.  iIm* 
pUif"^  e,  r^hii^iMnlnn  ci>!1:  i.  lnl«miiulhr  tx*re.  formed  by 
ttt«UntUu>«[i  !■(  ntljiipci]!  epIU;  u'',  yiotiiX  (■•reucljjBjii 

advanced  anil  proved  unsatisfactory,  such  as  cnpil- 
larity,  barometric  pre«uri',  action  of  air-bubblos 
and  root-pressure  (the  action  of  the  mot  in  forcing 
wnt^r  upward,  as  n.-on  in  the  bleeding  stumps  of 
the  grape-vine).  The  one  at  pr««ent  most  in  favor 
is  thut  the  nap  in  drawn  up  by  water-attracting 
snbfitancce  In  the  Iluvci^,  just  as  the  water  is  pulled 
away  from  the  soil-particles  by  the  root-nairs. 
This  pniciwit  is  known  h4  ui^niosis.  Sugar  is  a  sub- 
stance that  acts  in  this  way.  For  example,  tho 
convention  of  the  Rtor(!il  starch  of  thu  mupU'  Into 
sugar,  in  the  spring,  causeA  a  rapid  rush  of  sap 
into  the  tXKxa,  evon  though  no  kaves  are  pres^-nt. 
This  theory  is  not  satisfactory  in  alt  ru<pect», 
eepecially  when  applied  to  the  rise  nf  sap  in  very 
tall  trees. 

Among  the  wood-cells  are  found  ahort  cells, 
wood- pare nehyma,  that  romnin  alive  long  after  the 
other  celJK  arp  dead.  One  of  their  chief  functions 
is  to  store  starch  and  other  foods  that  are  conveyed 
to  thorn  by  the  moduliary  rays  or  silver  grain.  These 
consist  of  elongated  celU  that  nin  atrightanglento 
the  cuuree  of  the  woml-colln ;  they  serve  to  convey 
gases  as  well  as  food.  Much  elaborated  food,  eope- 
cially  proteida.  is  conveyi>d  by  Ihn  brwt.  Most  nro- 
t«idtt  are  unable  to  pan  through  cetl-walU  and  so 
are  able  to  move  only  in  the  largi-  r<>lls,  or  sieve- 
tubes  of  the  bast,  whose  end  walla  or  sieve  plat«s 
are  pierced  with  holes.  The  bast  rantains  smaller 
c«lla  known  as  companion  cells  and  bant  parenchyma 


which  rem»lR  alive  after  the  aiere  colla  are 
apparwotly  Aeai ;  their  functiun  is  nut  cK-srly 
understood. 

In  ^icflty1«<l«nonH  plants,  hoCwwn  th^  wood  and 
the  tiUHt  i»  fuund  thc>  cumbiuni.  nn  embryunic  tissue 
that  formB  n^w  ct^lla  whose  ^rroiPth  cniiaits  the  stom 
to  thicken  year  by  year.  Th.-  iiititr  purt  of  this 
erowth  becomea  wood,  which  aiirfs  an  "annual  rinc-" 
Thirjsc  rirg»  art;  clearly  iiiiirliLf],  htiMiuau  the  wood 
formed  in  the  fall  is  denser  and  han  smaller  cells 
than  that  form*^!  in  th."  flpring.  The  ouUjr  jiarl  of 
the  new  growth  IwcomeM  bast,  which  wears  away 
on  tho  nuUide  almost  as  fa^t  hh  it  formn  within, 
and,  in  ci>n««iiu>'n(.'t',  iIih-h  not  thickL>n  much  from 
year  to  year.  Monocotyledonouii  alt^ms  have  na 
camliium  and  do  cul  grow  thickor  from  year  to 
year. 

Th«  cambinin  cause?  the  cton  Co  unit«  to  tho 
stock ;  it  heals  wonnds.  such  as  are  made  by 
pnininu,  by  forming  a  tmxm  calkMl  callus.  This 
sometime  producos  now  )>i]d»,  who^  f^owth  com- 
puRRates  for  the  part  cct  away.  .■Vt  llio  tip  of  the 
stvm  the  cumbitini  dotis  nut  form  a  cumpleLe  ring 
but  Li  cnnlined  to  (he  fibro-va»cular  bundles.  In 
trwat  and  ahnils  it  gradually  i'Xtend»  iUn^lf  from 
one  bundle  to  anuther.  thuK  forming  a  complete 
ring,  fks  floon  as  thin  ia  accomplished,  it  b<>(^Rii  to 
fi>rm  a  compl<>.t«  ring  of  wood  within  and  of  baat 
without.  In  herha  no  anch  compEi;t«  ring  is  formed. 
Outeidc  the  batit  is  found  the  rind  or  Cortex, 
which  ia  UHUally  green,  ami.  in  consequence,  manu- 
facturvsi  starch.  It  also  ^ervcit  to  convey  starch. 
Thin  in  eaaily  aeen  when  il  U  cut  away  all  around 
thi)  trw,  in  tho  process  of  "  ringing,"  wlwrtnijion  the 
tisBuea  Uelow  lose  their  stanch.  If  the  boat  be  cut 
through  uleo,  the  aunply  of  pri>U;ids  u  cut  off  and 
death  boob  ensue?.  As  tht?  stem  grows  oldeir.  layem 
of  cork  are  formed  in  the  riid.  Thww  cut  off  thtr  ti»- 
«ae»  lying  outside  tht^m,  which  soon  die  and  ho  form 
baric.  The  very  first  layers  of  cork  .are  form*-*!  on 
thu  extreme  nntRideof  thoatcai.nm!  arvintiTniplwl 
at  frefjiient  int^rvaln  by 
breathing  poros  or  lonti- 
eels. 

.At  the  very  tiji  of  the 
stum  is  found  embryonic 
tissue  which  continQally 
fomiH  new  cells :  this  is 
called  the  growing  point. 
Jnst  hack  of  thin,  ni^w 
leaves  arise  as  protutter- 
ances  (Fig.  38).  These 
rapidly  grow  larger  and 
fold  over  in  such  a  way 
n«  to  protoct  the  growing 
point  from  mechanical  in- 
jnrii'B  a»  wfrll  (ut  from  dry- 
ing. The  various  waxes, 
rvsws  and  furry  coverings 
of  buda  are  not  for  protection  against  cold,  a*  popu- 
larly KuppotW,  but  for  proUK'tiiin  against  drying. 
Thii  crowding  of  the  young  li.>avt«  at  the  grow- 
ing point,  forces  them  t«  take  on  a  regular  ar- 
rangi^mcint  which  largely  d^U'rminoii  thn  arrafigo- 
in«nt  of  the  branches,  since  the«e  arise  from  the 
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point  (axil)  where  the  leaf  is  joined  to  the  stem. 
Not  idl  branches  dovelup.  Many  that  start  cannot 
get  sufficient  light  and  hod  die.  Tbis  is  known  as 
" tudf-pruning." and  lessen  Mpftcially  in  foriy;t  tn^^ 
which  produce  lumber  frve  from  knots.  Many  tiuds 
do  not  evi'n  start  to  de- 
vol'ip  but  riomaiTi  dormant, 
often  for  many  yt^ara, 
growing  junl  enough  t» 
keep  pace  with  the  annual 
thickening  of  the  trw. 
They  may  be  traced  back 
to  the  center  of  the  tn-e, 
sometimes  eeveral  feet 
long,  but  no  thicker  than  a 
Icad-pcticil.  New  or  adven- 
titious buda  may  be  formed ; 
such  biidjt,  iiifcom  ing 
crowded  and  distorting  the 
grain  of  the  wood,  cause  the  nppcnrnnoe  familiar 
in  bird's-eyo  muple. 

The  eWm  requires  strengthening  tiaaue  in  order 
to  auntain  the  wdght  of  its  branches  and  the  force 
of  the  wind.  In  the  tree  the  accumulat«^  wood 
aervM  every  purpose,  but  in  the  herliaceouB  sleni 
spectail  strengthening  tissue  is  formiid,  quite  dis- 
tinct from  the  wood.  In  part£  of  the  flti«m  that 
aro  lengthening,  this  tissue  consists  of  collenchyma 
cell8,whosewalift,  thickened  at  the  comcraonly,  have 
thin  ulucLis  by  means  of  which  food  and  vrator  may 
be  ntsorbed  (Fig.  24).  Their  growth  keeps  pace 
with  that  of  tliL'  stem,  otherwise  they  would  soon 
break  and  become  uselejtw.  In  older  parts  of  the 
stem  thai  havt.  c»awd  K'ngthening.  the  mechanieal 
cells,  sclerenchyma,  have  walls  w^ually  thickened 
all  around,  except  at  the  pits ;  when  the  ttucWcning 
reaches  a  certain  point  the  cells  die,  but  their  uae- 
fulnesti  iit  not  imjciirtMi  thcrehy. 

The  distriltution  of  mechanical  tissue  in  the  stem 
presents  a  wonderful  example  of  nnoful  arrange- 
mtnt  to  siM:ur*-  the  highiwl  degree  of  Strength 
with  the  least  exjienditure  of  material.  The  prin- 
ciple of  thi)  girder  and  of  the  hollow  cylinder  is 
everywhere  employed  (Pig.  UtO  in  leaf  and  stem. 
It  reswll**  that  a  wla-Jit  iitalk  ii  a  nicniel  of  light- 
ness and  strength,  and  at  the  same  time  it  is  elas- 
tic enough  to  bend  sufficiently  in  the  wind.  In  the 
root  (Fig.  29)  the  strengthening  tissoe  fomw 
strands  in  the  center,  known  aa  cable  cnnstruelion, 
that  enable  it  to  rc^iet  pulling  strains.  Some 
stems  economize  material  by  climbing  on  walb, 
tretw.  or  other  support*.  Some  wtiave  themaelreB 
Id  and  out  of  the  brunches  of  other  plants  (black- 
berryl,  others  form  tendrils  by  mndif>ing  a  branch 
(squash,  grape),  or  a  leaf  (|ieal.  or  a  leaf-stalk 
(clematis).  The  colling  of  the  tendril  ia  due  to 
a  fltimiibfl  such  that  the  contact  si<to  grown  1«m 
rapidly  than  the  opposite  eide.  The  tendril.  *Dd 
the  tip  of  the  nWm  jib  wr!l,  uxually  has  a  nweeping 
circntar  movement  that  assists  in  finding  a  sup- 
port. The  tendrils  of  the  Boston  ivy  fasten  them* 
selves  to  walls :  the  roots  of  the  English  ivy 
answer  the  same  purpose. 

Plants  which  twine  do  bo  apparently  nnder  the 
influence  of  gravity,  which  cauaee  one  side  to  grow 
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-fajster  than  another,  ho  that  the  tip  ctrclra  id 
Ihf  KaiTiH  rlirttctiun  na  thf  hands  of  a  wntch,  to  the 
right,  or  with  the  sun  (as  in  the  hop),  or  in  the 
oppoflite  direelion  (a*  In  ihw  morniny-gloryj. 
Such  plants  uowiml  anil  Kveiva  tht^ir  direction  if 

Csed  U|eide  down,  and  thoy  will  nnt  twine-  on  a 
iuatM  or  nearly  horizontal  support. 
nk«  Jtoipcr.  —  ^Mien  the  work  of  root,  slfm  anJ 
leaf  has  stored  a  ttuHiciitnt  nuTplns  af  food,  the 
plant  proceeds  to  flower.  The  century  plant  gji^md* 
Riwij  jMrs  in  this  procuss;  treiw  usuully  take 
four  or  live  years  or  more ;  bienniaU,  as  the  baat 
and  turnip,  nK^uim  two,  while  nnnunln  complete 
m  their  preparation  in  a 

^^^^H  ^X  few    days    or   woeks. 

^^^^H  HB  The  food  in  stored  in 

^^^^^B  2Id  rootfl,     tubent,     root- 

^^^^H  mBm  Atoclu,  or 

^^^^B  Vl^  modilied    \«av^   snch 

^^^^B  Sil  U  ax  wft  tfnd    in    bulhe. 

^^^^^  lU'lk  '"  *''*'  '**'*'"  ^^**;  '^* 

^M  inl  in  ^""Z  f'*'''''^'^  miniu- 

^1  ■*^^^rvifflU|/„,-^'^— ^  ^""^  flowera  can  often 

^M        ^        '*    ***"    "^    cutting 

^B  Jt  I  I  iP^  The  flower  is  nnu- 

^H  CswAu      1  ""^   spok^B   of   aJ!   a 

^ft  ^llir"'^  mfwiilied    branch.     In 

^^^^^  1   Ml  their     early     etag«it, 

^^^^H  900  Sower-  buds     are     a» 

^^^^^  r  much  tike   leaf -buds 

^V  V  that   they  cannot   be 

^■^  dncea  leavea  that  3fton 

booomo  •oufiratvd  by  the  i-longativn  uf  the  Btem, 
while  in  uio  lluwer-bud  they  remain  crowded  to 
eetber,  and  hecome  mndined  into  dissimilar  «truc- 
tnree. 

The  outermnit  set  of  thi-ao  «triiplnres,  th*?  calyx 
<Ftg.  14),  connists  of  j^rat'n,  leaf-Iiki"  aepala  whose 
function  ia  to  protect  the  internal  parta,  mnch 
ad  the  0Qt«r  bav<4  of  a  bud  pn>t<:<ct  tbo  innermost. 
Next  comes  the  corolla,  consiflting  of  petaln,  which 
are  leaf-like  except  in  color.  Instefld  vt  chloro- 
phyll thcv  poKM-wi  a  numbLT  of  pi^rment-i  that  are 
citner  held  in  solution  in  the  cell  H»p  or  appear  in 
Mlid  farm.  Thcftu,  by  their  combination,  produce 
an  endlflfls  variety  of  coloration.  The  appearance 
«f  white  petals  ig  due  (liko  that  of  iniow)  to  the 
1»reM&co  of  air. 

The  next  set  i>f  orgamn,  the  #tun1L■n^  often  have 
a  leaMtku  boaal  part,  while  the  upi)er  part  pro- 
dnces  an  anth«r.  i.  e.,  a  stnictnre  coniiiMtinK  tiMiiall}' 
cf  four  eavitlw  l^lli^  with  polien-^^rainsor  micru- 
■poces.  At  maturity  thei^  cavitiefl  open  and  din- 
eoaiige  their  po1li*n  in  th«  form  of  yvltow  duet.  Th<> 
1nB«rrao«t  Mt  of  organs,  known  as  the  carpels,  are 
«ftea  leaf -1  ike,  Kfl,  for  example,  in  the  inra-pod. 
wboM  texture^  color  and  reining  arc  essentiBlt.v 
thoiie  of  a  leaf.  It  corrMipondH  to  a  leaf  fnlHi-d 
lengthwim  on  th«  midrib,  xo  ax  to  brin(;  tht<  edges 
togetiier.  Alonf;  the  united  ed^ea  are  borne  the 
■cedi.  Such  a  carpel  in  called  a  simple  pLntil  or 
when  WTcral  are  united,  as  uanall;  ia  th« 
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ca»e,  the  r\.-»uHine  etracturc  is  called  a  compound 
pistil  or  ovary.  The  term  ovary  is  applied  to  the 
part  that  cnnlaini*  the  wjt-ds  or  offuliw,  while  the 
term  piutil  includes  ali^o  the  style  utifi 
stiffma.  The  atipmn  is  borne  on  the 
Bommit  of  the  ovary,  «fti?n  on  u  stalk 
called  the  etyle,  and  consists  of  a 
sticky  or  hairy  surface  designed  to 
catch  and  retain  the  pollen. 

luHide  the  ovary  an<  found  the  rudi- 
mentary needs,  nr  ovules  (P'iK-  -lOI.  An 
ovule  iiaoaliy  hns  two  coatA,  inside  of 
which  is  a  vnoM  of  ti«»ae  called  the 
nuceiloa,  containing  a  cavity  called  the 
embryt>-»ac,  or  macruspore.  Inside  of 
this  are  found  one  or  more  eggs. 

In  order  that  the  egR  may  ilt'velop. 
pollen  mudt  be  brought  to  the  stigma 
and  there  germinate  (Fig.  41),  sending 
out  a  long  Eerm  tube  that  makes  its 
way  down  tne  style  to  the  embryo-eac. 
.\  nucleus  (Pig.  12,  pn)  maktv  its  way 
from  the  pollen-tube  throaj^h  an  open- 
ing that  w  fi>rme<I  at  its  end,  and  en- 
terx  the  embrycHuc,  where  it  unites  with  the 
nucleus  of  the  egg  (e).  This  conHtitutftS  the  act  of 
fvrtiliisatlon,  and  the  characters  of  both  intnmtii 
are  thereby  united  in  the  nucleus  so  formed.  Thia 
nucleus  ia  culled  the  fertilised  egg.  Siocv  each  of 
the  fusing  nuclei  has  the  same  number  of  chromo- 
aonies,  the  firliliwd  egg  has  iwice  as  many,  and 
this  double  number  is  found  in  all  the  cetla  of  the 
plant  that  develop  from  the  fertilized  eEK.  nntil.  in 
the  mother-eel Ib,  that  give  rise  to  the  pollon-grains 
and  embryo-sac,  the  number  is 
Buddenly  reduced  to  one-lalf. 

The  fertilized  egg  soon  be- 
gins to  develop  and  eventu- 
ally forms  a  tiny  plant  with 
nidimeiitary  root,  stem  and 
leaf,  as  we  find  it  in  the  seed. 
The  coats  of  the  seed  develop 
fromthofW  of  theovulo;  some- 
times the  ovary  wall  or  a  part 
of  it  r«mains  |KTmanently  at- 
tached to  the  need.  The  endo- 
uperm  of  the  aepd  comes  fmm 
two  endosperm  nuclei  (Fig.  42, 
end),  which  fuse  with  a  nuc- 
leus from  th#  pellen-tubo 
fs  pn>.  The  endosperm  may 
thus  8how  the  characters  of 
both  purents.  In  com.  in 
which  the  endosperm  deter- 
mine the  color  of  the  grain,  an 
car  of  yellow  corn  that  re- 
ceive*  pollen  partly  from  yel- 
low and  partly  from  tduo  corn 
may  fihow,  on  the  same  ear, 
biith  bluD  and  yellow  grabiH 
side  by  aide. 

Since  [lollon  m  easily  in- 
jured by  rain  or  dew,  varioua 
deviciM  flxiAt  for  keeping  it 
dry.  The  eloelns  or  droopiag 
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of  flowtM  in  rainy  weather  and  at  nljcht,  and 
numeroDB  contrivances  for  ihedding  w&t«r,  all 
Bervift  to  kdflp  tho  pollfin  dry. 

In  a  8erii>i«  of  ciansical  expt^rimf^nU.  Darwfn 
showed  that  fletf-poliinati&n,  or  the  placinR  i>f  the 
pulluD  on  tht  stigma  of  thu  plant  thai  produci'il  it, 
a«efl  not  cive  as  viRorouii  otfaprinR  aa  c-rof«-ptilli- 
nabion,  or  the  IranRfurof  (Kilk-n  from  annther  indi- 
vidual. In  plantH  we  lind  ni]m«roii«  devii^eM  to  pro- 
mote cra'*s-poll inatinn  and  tn  prevent  solf-polli- 
naljon.   It   is  (.'umrtiou    lu   lind   thv  etamons   and 

?iistils  in  aejiarate  flowers  on  the  earns  plant 
moncocious  plunts,  assqua'^huDd  corn],orproda{:<.s3 
on  separate  plants  (diiecions  plants,  as  the  hop). 
When  tliv  orunns  arc  not  thus  !ii?piirat«il  thfy  may 
mature  at  flifTcrent  times,  or  otherwise  prumotu 
croiis-TMllination. 

Volivti  \6  carried  from  one  tlower  to  another 
throuph  the  apency  of  wind  (aa  in  com),  or  water 
im  in  mnny  aqoati'O^),  or  by  insects.  Whether  the 
insects  are  attracted  by  the  color  or  by  the  odor  of 
flowers  ia  to  aottn:  ext«int  still  an  o|Hin  ijuestion. 

The  jruit. — The  fruit  is  the  ripe  or  ripening 
ovary,  with  it*  contents  and  any  Hurrnundinir  parts 
that  remain  atlafhyl  to  it.  The  llrvl  worlf  of  the 
fruit  is  to  convey  nonrishment  to  the  yonng  aeeds 
And  ppitoct  thi-m  durin)*  their  d«v<dopmcnt.  Thi^ 
(»reat  importance  of  the  food  supply  is  evident  from 
thp  tierce  MtniKE'^  that  tal(i*B  place,  not  only 
betwtH^'n  flowers  antl  frnita  on  the  »ame  plant  but 
between  the  developinjr  s^^ds  in  the  same  fruit. 
I'sually  many  fruits  fall  btoaUHe  of  lack  of  noiirish- 
ment,  and  this  is  aided  by  the  grower,  who  thins 
tli0  fruit  to  pwmro  n  few  large  anos  ratht^r  than 
many  small  fruits.  In  a  number  of  fmite  many 
seeds  in  the  ovary  fail  to  develop  from  lack 
of  sufficient  food.  In  the  majority  of  cases  the 
plant  givKS  its  whol^e  stnre  of  food  to  the  fniit  and 
then  di««.  The  :^ta)ks  of  grain,  for  example,  are 
almost  completely  emptied  of  nutriment  durinj?  the 
np*nin^  |H<ri»d,  Ipjiving  the  ntallcH  dry  and  t^Hto- 
less.  Thia  occurs  even  if  the  grain  be  cut  before 
the  Mod  ia  fully  ripv.  Oa  ruachipg  thu  #vtxl  the 
food  is  often  tran»fonncd.  as  from  starch  to  oil. 
Daring  the  ripening  proresa  many  changes  in  the 
food  8ul>«tancvii  occur,  a<  when  th«  acrid  taxUs  in 
apples  gradually  gives  place  to  sweetness  and 
agreeable  flavor;  and  at  tho  same  timu  Viirinua 
gelntinoijB  suliutances  are  produced  that  render  the 
rip*3  fruit  suitable  for  jvlly -making.  Such  changw* 
tako  placu  aftvr  the  fruit  Ih  removed  from  the 
tree,  as  is  illu.itrat*d  by  the  familiar  practice  of 
allowing  [lears  to  ri|>i-n  in  drawcra. 

In  brjer  to  injure  abundant  fruit,  there  must 
be  vigorous  and  healthy  development  of  foliage 
early  in  the  eeafutn,  followed  later  by  a  decrease  in 
water  aapply  and  incn^tse  of  light  and  heat.  The 
tendency  to  produce  wood  instead  of  fruit  is 
chocked  by  decreasing  the  water  supply,  as  evi- 
denced in  lhi>  practice  of  pruning  or  laying  bar« 
the  roots,  and  breaking  or  notching  the  branches 
to  increaae  productiveness. 

An  important  function  of  tho  fruit  ia  to  scAtter 
the  »e«<ts  so  that  th«  plant  may  l>e  reproduced 
in  abend ancv.  Somufruita  doat  long  distances  on 


water,  as  the  coconut ;  others,  aa  the  dandelion, 
dL>Vf*luu  wings,  or  parachutes,  so  that  thi^y  may  be 
carriL-d  far  by  the  wind-  Soma  slick  to  the  raogb 
coati4  of  nnimaU;  otherH,  by  thnir  pleaxant  tajito 
and  firight  color,  attract  birds,  which  Bcatt«r 
th&  et-rtia. 

Some  seeds  can  gcrminato  as  soon  as  ripe, 
while  otht-rs  require  long  periods  of  rest  before 
they  germinate,  A  sufficient  supply  of  wat«r, 
warmth  and  air  are  necetwary  for  germination.  If 
these  are  not  furnished  the  aeod  remains  dormant, 
often  retaining  its  vitality  for  many  years. 

General  prajierlict  of  pliijiU. 

Nttlritifiii  a«it  rfifpiration.  —The  formation  of 
elaborated  finnl  Ivm  alrt^ady  been  described.  Such 
food  is  disposed  of  in  three  ways : 

(1)  It  is  oxidized  or  borned  juntas  in  the  animal 
body,  producing  htiat,  chemical  energy,  and  co  on.  In 
thia  process,  called  respiration,  carbon  dioxid  is  pro- 
duced and  given  off  to  the  air,  to  be  again  dccom- 
poaeii  and  built  up  into  food.  This  food  is  burned 
in  turn,  forming  more  carbon  dioxiil ;  and  so  the 
proceiyi  goes  on  in  a  never-ending  cycle.  It  is  evi- 
dent that  the  chief  ohjrat  of  protjucing  food  is  (o 
have  euergy  stored  in  convenient  form,  eu  that  it 
can  be  utiliied  whenever  needed.  The  constructive 
work  of  tho  plant  separates  carbon  from  oxygtn, 
which  is  given  olf  into  the  air,  and  stores  energy ; 
the  dcstructivu  work  of  thi'^  plant  onito  (burns) 
carbon  with  oxygen  and  sets  energy  free.  The 
amount  of  (inorgy  aet  free  may  b«  estimated  from 
the  amount  of  carbon  dioxM  given  olf.  When  an 
organism  han  produced  it.s  own  weight  of  carbon 
dioxid,  it  has  set  free  sufficient  energy  to  r»i»e 
it«eir  about  tjfX)  miles.  Somo  bacteria  givt  off 
twice  their  weight  of  carbon  dioxid  in  24  hanrs, 
while  a  man  in  the  same  time  exhales  about  1.2 
\»fr  cBnt  of  bis  weight.  Grwen  plants  consume 
much  more  carbon  dioxid  than  they  produce.  The 
consumjition  of  carbon  dioxid  alops  nt  night,  while 
it«  proauction  goes  steajiily  on.  Th«  amount  pro- 
duced ia  small,  and  a  hundr^  plants  in  a  room  at 
night  would  not  "  vitiate "  the  air  so  much  as  s 
single  candle. 

When  the  supply  of  oxygen  gives  out,  carbon 
dioxid  continues  to  bo  produced  fur  a  time,  at  the 
expense  of  oxygen,  which  iti  in  looaft  combination 
with  the  tissues.  This  is  accompariied  by  tlw  for- 
mation of  alcuhul.  This  process  is  known  as  intra- 
mulcculiir  rettpiration.  ReMpinili<>n  takes  placi:  in 
every  living  cell,  since  every  such  coll  has  need  of 
t'liergy  to  perform  its  work.  In  planLt.  each  cell 
absorbs  its  oxygen  fur  the  most  part  from  the  air 
that  enters  the  stomata,  lenticels  and  cracks  in  the 
bark,  itnd  t)enetrdt«d  everywhere  into  tho  spac«t 
between  the  cells. 

(2)  The  food  is  used  to  build  tiHSUca.  c«ll-walb 
and  other  parts, 

(3)  It  i.s  stored  in  various  special  storage  or> 
gans.  principally  as  starch,  fats,  oils  and  proteids. 
In  the  germination  of  senHls  we  can  see  very  clearly 
that  the  storiMl  food,  before  it  can  be  naed.  must  m 
digested  just  as  in  the  animal  body.  Starch  ta 
cbtingvd  W  eugar  and  proteids  uru  convert^  into 
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'able  forra.  This  its  necumplishud  hy  ohciniical 
fnhflMiiCfis  called  rernmnta,  the  prea«m'«  of  small 
4)uaRlitiv«  of  whi«h  mak^s  possible  n  Inr^-  amount 
of  cWmical  action.  They  are  of  the  Rroat«Kt  im- 
portance in  both  conatnicUve  aoil  deslructive 
praeeans. 

PlanlA  withoDt  chloroptiyll  (aaprophyte*,  living 
in  decayint;  miktU^r,  snii  pariwik'ti,  J<^rivin^  nuur- 
iflhiiicnt  fmiii  livinRorRanismfl)  are  unabl«tomaka 
olaboratcd  food.  S'imv  ywmiHi^A  thnt  have  chlo 
rophfll.  as  mistletoe,  hav«  thia  paw«r.  ln»^ctivo- 
roaa  ptiuits  occure  an  t;xtra  atipply  of  nitrojcciiouit 
food  from  the  cupturo  of  iniicctK.  Plants  of  tht  pea 
family  mt-ure  nitruc^n  from  the  air  l>y  means  of 
bactehu  living  in  their  njiitM;  lliiareliiliun  bvtwwu 
two  plnnt^  ia  known  an  symhiftaig. 

GroiMh.  -Gronrth  may  l»  bcut  illuxtrntwJ  by  Cfin- 
aiderinc  the  ^owini;  tip  of  a  stem.  Utire  we  may 
dislin^itth  thn-t:  »tiigi)K : 

(1)  The  formative  n^gion,  where  cellB  are  con- 
stantly (livldin^r  and  new  ur)r«ns  an*  Wing  formied. 

(2)  The  tilont^ting  n.'^ioii.  wbi>n!  the  cells 
expasd  by  absorbing  large  cjuaiititieB  of  water. 
This  comps  npxt  to  the  f<pnnntivp  region. 

(3)  The  maturing  reKJon,  where  the  ceJls  no 
lotiKor  cx^nd  but  it:r<HunK'  tliuir  uharactitritftic  form 
and  markiDCfi. 

In  the  first  of  these  Htaurea  the  cell  is  lill<sJ  with 
protoplasm.  As  the  absorption  uf  water  continueif, 
inye  are  formed  in  the  protoplasm ;  theeo  coaloHce 
to  ronn  a  single  largo  droii  (vncuolo)  thnt  occopii« 
almost  the  entir«  cell.  Tdib  condition  persists  in 
Ui«  lal«r  stage*. 

Growth  depends   very  much  on  temperature, 

{ncressine  rapidly  up  to  about  30°  C;  above  this 

it  diminii-heK.    It  depends,  also,  on  an   adequate 

^afjri|,o(  water,  food  and  air.    U^ht,  cApeeinlly 

'ttMWII9Kg«n«rally  chtjcktt  the  growth. 

Unment.—  Hovenient  ia  planta  may  be  pro- 
doovd  by  thu  contraction,  or  olhtT  muvL'mcnt,  of 
the  protoplaam,  as  in  animals.  It  in  uanally  due, 
however,  to  oncfina]  crowlh  of  niiposite  flidw  of  an 
organ  (c.  g.,  the  upt-ninj;  and  clusine  uf  Honers). 
The  movements  of  tfie  leave«  of  the  sensitive  pSant 
and  of  clover  aru  due  to  changing  tn  lli»  ttirgidily 
of  oetla. 

/mJaWi/v.— Irritability  is  the  power  of  re- 
sponding to  BtimalL  When  a  leaf  folds  up  at  a 
tooch,  we  say  that  the  touch  acU  aa  a  atimuluH. 
The  amount  of  energy  noixlcd  to  execute  the  move- 
ment is  much  greater  than  wa»  imparted  to  the 
leaf  by  the  act  of  tunching  it.  Thi^>  »timului4  sl-U 
free  stored  energy,  Just  ait  a  toacb  on  an  electric 
battoB  may  explode  a  powder  magaxino.  Among  tho 
stimuli  to  which  planttt  respond  may  be  mentioned 
lisht,  gravity,  heat,  chemical  subslancfv,  electric- 
ity, stnin»  and  cuntuct.  In  general,  the  plant 
raqfioada  by  liending  toward  or  away  from  the 
source  of  stimulus  or  by  changing  the  rate  nf 
growth. 

A}inM(vdt#a.— The  proceaa  of  ffirtjli»iti«n  in 
hiriwr  plants  has  alreildy  bom  deMribod.  Thi«  is 
Mllad  aexnal  reprodnction,  because  it  results  from 
the  nnton  of  two  nuclei,  a  male  and  »  female. 

Il  addition,   we  find  asexual  reproduction,  in 


which  H'l  Hueh  fusion  takes  place.  The  propaga- 
tion of  plants  by  cuttings,  leave*,  tul>«n,  roots 
and  bolbs  furnishes  familiar  illuetrationa  of  thia. 
tiimple  division,  as  in  bacteria,  or  budding,  as  in 
yeast,  are  also  molhods  of  ascAual  roprodtiction. 
Aitexaal  reproduction  by  means  of  specially  modi- 
fled  single  cftlls,  called  sports,  is  found  in  ferwt. 
mosstwi,  molds,  baclerin  and  other  plants. 

In  all  plants  down  to  and  including  tho  motuic.8 
and  Hv'orworts,  thoro  is  a  rugatar  aJternation  of 
Sexual  and  asexaal  generations.  A  svxual  genera- 
lion  (prothulliuni)  arises  from  the  asL-xual  spore 
ie.  g.,  of  a  fern)  and  bears  sexual  organ.=i.  After 
foniliz.it inn.  the  egg  produces  a  ptimt  that  is 
called  the  asexual  generation,  because  il  produces 
no  sexual  organs  but  only  asexual  spores,  which, 
in  torn,  givo  rise  to  the  sexual  generation.  In  the 
fern,  the  sexual  generation  i»  of  microscopic  oitu, 
while  thu  asexual  (spore- bearing)  generntion  is  the 
familiar  fern  plant. 

7%«  ejiinronment  of  t^t  plant 

The  needs  of  the  plant  ari*  IEk«  thtiae  of  thu  ani- 
mal, namely,  water,  food,  light,  air  and  warmth. 
The  plant  reaorta  to  endless  contrivances  to  t<ecDre 
a  saflicioncy  of  tbcM;,  as  well  ait  to  protect  itiself 
against  an  excess  of  any  of  them.  It  constantly 
adjuslA  iL8elf  to  extvnial  conditions  in  order  to 
make  the  most  of  its  circumstances.  Were  it  not 
able  tn  do  so  it  would  sixin  peri»h.  Wo  may  briefly 
connidi'f  the  chk'f  factors  of  this  envirunroont. 

Water. — Nothing  affects  the  plant  more  than  thii 
watcr-isopply.  The  ctTect  of  dry  conditions  ia  best 
seen  on  desert  fiLantn,  which  show  the  following 
mudilicatiuns :  |1|  TtetJucL-d  surface  secured  by 
partial  or  total  soppreasion  of  leaves,  as  in  cacti. 
Thi>  diiicanling  of  leaves  in  winter  is  an  ailapta- 
lion  to  the  dry  conditions  then  obtaining.  Even 
when  there  is  water  in  the  ground  the  roots  can- 
not nbnurb  it,  because  of  the  low  temperature  ;  (2) 
reduced  evaporation  secured  by  thicker  epidermis, 
L'ovi^rings  of  wax  and  of  varnish ;  (3)  reduced 
evaporation  secured  hy  rtdling  the  leaf,  as  in 
gr.isM.'s.  or  placing  it  in  a  permanently  vertical 
potiitiori,  tts  in  iria:  (4)  storage  of  water  in  th.^ 
thickened  stem  or  leaf;  (5)  reduction  in  the  num- 
ber of  stomata  and  sinking  them  in  depresaiona ; 
(6)  hairy  coverings  of  the  leaves ;  <7>  increafled 
wui)(ly  Rber :  (B)  smaller  airspaces;  (9)  longer 
putisade  cells  uf  the  leaf. 

Aquatic  plant*  show  tho  opjKuilte  characteristics, 
having  targi>  surfaceu.  thin  epidermis,  no  waxes, 
resins  or  hairs,  very  little  woody  liber,  verj-  large 
air-spoocs,  and  poorly  developed  jialisado  c«lls  In  the 
leaf.  Stomata  occnr  only  on  the  aurfacee  exposed 
to  air,  but  are  there  nuniernus. 

The  alxc  of  every  part  of  the  plant  in  increased 
by  an  abundance  of  water.  The  large-celled  spring 
wood  is  an  itluslratiun  of  this.  The  smsll-oetled  fall 
wood  is  formed  under  mut'h  drier  conditions. 

Growing  plants  in  a  satnrati^  atmoaphere  pro- 
dac«  curious  moditicationH ;  a  cactos  may  thus  be 
made  to  prodace  leaf-like  organs,  and  Kurse  pro- 
duces loaves  Instead  of  thonw..  On  the  other  hand, 
a  potato  grown  with  a  minimum  amount  of  water. 
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exposed  to  light.  afuumvE  a  (;a<:tiis-!ikt?  liHliil,  with 
no  leavw  and  with  vary  Rhort  intemodes  anJ  thi<!k- 
cned  fltoRiB. 

TTw  waUr-Buppl.T  directly  infiuencM  the  pn-diic- 
tion  of  flOw(.-r»  ani  fruit.  Aquatic  plantcicanrnt  ua 
a  rule  produce  dowers  under  water.  Lund  plants 
with  abundant  wftUrr-sapiily  run  to  ntem  and  le»f, 
and  pruducH  little  fruit.  Cutting  olT  the  viluT  kij)>- 

Sly  at  the  proper  time  preatlj  increases  the  pro- 
nctinn  of  rniil,  and  n\»a  mukf^s  it  sw^ter  and  of 
faifCher  flavor.   By  irrijiatirg  properly,  we  m»y  con- 


^. 


:^-^ 


£'•■ 


^ 


ric.  u.    Tbfl  iMcb  tor  llibt  Dt  •)  trc:  on  ilic  edEB  e(  k  wood. 

lio)  lioth  the  qu&ntity  and  quality  of  the  crop.  An 
exL-esK  uf  water  soon  ltill«  thu  plant  by  aulftxrating 
the  roots. 

/,ijA(,— Tho  effect  of  lijrht  on  the  plant  is  very 
similar  to  that  ofdrrntiw.  and  in  the  case  ofd«aert 

fdants  the  etront;  lijjht  incr^asea  thu  efft.-cta  due  to 
Bck  of  watt.ir.  Plants  that  prefer  the  sun  are 
Icnown  as  sun-plmita  (j^asses).  while  thnne  that 
can  grow  only  in  shade  ar»>  knnwn  ?»  jihadi.*-p1»ntj) 
^fems).  The  latlwr  hava  lonjjyr,  thinner  leaviw. 
tuually  of  nalftr  color.  A  aimiliir  ditfeiHnco  may 
oft«n  b&  oWvrv^d  hetwoon  cxp'MxS  and  Ahailed 
Waves  on  the  same  individual  plant.  The  exposed 
IcnvcM  have  thicker  upidt-nnia,  loni^T  putisadu  culls, 
smaller  air-spaces  and  fewer  stomata. 

Both  leavta  and  branches  arrance  themj»elve.« 
with  reference  to  the  direction  uf  the  light,  und 
the  same  ia  truo  to  a  birRe  eirt^nt  of  flnw«ra,  Thia 
is  well  iHtiAtrnted  hy  plitnt*  that  grow  near  houses 
•0  that  they  are  shaded  on  one  Bid».  A  fnrtner 
illustnitivn  is  tht  ditft-n^nt  arrangirmunt  of  Wv(« 
on  upripht  and  an  horizontal  branr-hee  of  the  Bame 
plant.  Exc4'i<aiv(!  lii^tit  pmdiicea  "aunDraM"  and 
other  bad  effects.  Some  leaves  avoid  this  dan^^r 
hy  aasuraing  a  vertical  position.  On  the  other 
liaml.  abm-nee  fif  light  produeefl  marked  elfoctM. 
Chief  of  thf*o  i»  the  pale  color  (etinlation)  which 
w  so  nctict'sblu  in  colury  that  tiua  bcvn  blanchod 
hy  beine  corered  from  the   light,  or  in  potatoei; 


that  huvL'!    xprntitt'd  in  darkntws.    The   stem 
usually  weuk  and  spindling,  while  the  leavev. 
dicoiylednna  at  lea-tt,  remain  Rmall ;  hi^in  and  oveal 
prieklea  t^nA  to  di«ipp*ar  in  darkness.   With  weak' 
light  the  colors  of  flowers  are  much  leas  brilliant, 
und   the  production  of  both  fluwvrs  nnd  fniit  te 
seriously   checked,  even  when  there  ia  safficieat 
fiKid  presi'nt  for  their  formation, 

The  reach    fur  light  is  well   marked   wherevari 
plants  are  crowded.   .About  the  edge  of  a  forest 
the  trw-s  branch  on  thL>  outward  aid*  (Kig.  43).   In 
the  midat  of  the  forest  they  ehoot  straight  op.  In 
thv  open  fx^ld  thvy  branch  on  all  eidcs  and  rt-main 
low.   When  two  or  three  trees  grow  clo?e  together, 
they  hranch  nioatly  in  oppa^ite  dircctifma    The 
adiiptalion«  are  4K|ualIy  marked  in  bushes  and  herb&j 
/■'(wrf, — The  food  requirements  »f  plants  are  very! 
iHITurcnt ;  *ftmo  grow  best  on  poor  Builo,  olhora  oa' 
rich  soils.   In  general,  starving  a  plant  causes  it  to 
Sower  und  fruit  morv  quickly 
but  to  produce  a  leas  abundant 
crop.  Ovur-fttitlirig  crt-stes  « 
tendency  to  products  sttm  and 
leaf  at  the  expi-n.^e  of  fruit. 
It  alMi>  gn-atly  inoreast-B  tlio  tendency 
proiiuc«  monstrositiea    Both  these  effects-' 
are  especially  produced  hy  an  over-aupply 
of  nitrogen.    .Hunilance  of  water  acts  in 
much  the  same  way  as  abundance  of  fo 
Over-supply  of  nitrogen  mny  bo  correctei^ 
to  a  certain  extent,  by  thfi  application  of 
potassium,  wlik'h  tends  to  check  th«  o¥«r- 
prodiiction  of  vegetative  parts  nnd  bringj 
ahiiut  the  dovolopmunt  of  fruit.  Somo  «x-' 
perimenta  tteem  to  indicate  that  phosphoma 
alMo  dirct^tly  favora  fruit  formation. 
I,iaie  is  valuable  nut  only  as  a  food,  bat  it  helps 
to  taakt*  nthiT  niiner.il  food  available.    It  ha.<4t«ns 
the  decutn position  uf  humus,  sweetens  sour  8oi)  and 
improves  the  texture  of  clay  soils  by  ita  Boccu- 
ioting  action.    It  a)»o  ticts  aa  an  nntidot«  to  thft 
poisonous  action  of  magnesium,  when  the  tatter  is 
prt-M^nt  in  large  ttuantitica.   Some  plant*  arc  found 
only  where  lime  aoounda.  while  otberscunnot  toltT- 
ate  it  except  in  umall  .imaunts. 

If  any  nutritive*  sulivtuncu  in  the  soil  be  r^uced 
to  a  minimum,  the  effect  on  the  plant  is  much  tho 
same  a*  if  all  the  nutritive  «uhstanc«s  were  like> 
wise  reduced ;  this  is  known  as  the  "  law  of  the 
minimum."  (.'onaequently,  the  application  of  fer- 
tilizttr  containing  an  element  deficient  in  the  sott 
may  give  re.'iults  out  of  all  prnportion  to  its  coat. 

It  is  jKWsibie  in  water  cultures  to  d«t«rnlDa 
very  closely  the  effect  of  excluding  varinns  neeee- 
eary  elemi^ntfi.  Kor  (sample,  it  ia  thus  found  that 
when  iron  is  lacking,  practically  no  chlorophyll  is 
formed.  The  facts  no  gainvd  bavv  not  as  yet  been 
applied  to  the  soil  to  any  great  extant, 

The  root  ha.t  a  "selective  action"  in  that  it 
takes  up  from  the  soil  certain  elements,  to  the 
partial  or  total  exclusion  of  others.  Thus,  from  a 
»o!iutton  of  ncMtinm  nitrate,  it  takes  nitric  acid, 
leaving  the  sodium.  A  cereal  crop  take*  from  the 
soil  only  ono-fourth  as  raucR  potash  and  only  half 
as  mnch  nitrogen  as  root  crops.  This  ia  ono  n.-ason 
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wij  ■  suitable  roUtioa  of  crops  »  neceaaar;  to 
prcterre  the  pralKtiveDenof  the  wil 

Tlu  phyaical  ooMlitioB  of  tbe  soil  »  just  aa  im- 
portaat  as  tbe  chemical.  It  is  almotit  oselc^  to 
appiv  ffrrtllixers  to  pnorly  tilled  luid.  The  food 
sapplf  of  tbe  soil  can  b«  unlock^  and  made  avail- 
able to  the  plant  only  by  judicious  tilUtjc. 

Btai.—Ius  prsTiotisIy  stated,  tbe  mocit  farnrable 
temperature  for  the  Krowtti  of  p)aat«  is  about  tt)° 
Ccntig7»d«  $^  Pahr.).  If  the  tempt^raloie  riaee 
maoli  atwre  this  point,  growth  stopi,  and  if  the  riw 
ooatiiitMi;  daatlt  auuea.  On  th«  oUwr  hand,  if  the 
tenpwstDK  ia  lowered,  growth  eeaaea  before  the 
frMttng  point  h  reMlmL  SooM  plaata  may  be 
fmen  with  impaaity  prarided  they  are  alloved  to 
khaw  out  slowly.  (Hhera  are  invariably  killed  by 
frMdog. 

Too  great  cold  and  too  great  heat  h»re  much 
tha  sama  effect  on  the  plant  &i  lack  of  wat^r.  The 
former  prevents  absorption  by  th«  roots ;  the 
latt«r  caiuv»  wat«r  to  evaporat«  from  tbo  Icavoi 
faiit«r  than  it  can  be  anpplied.  The  hiihit  of  drop- 
piBK  their  l«aT«B  on  the  approach  of  cold  wt;atlier. 
which  dwidaouit  trues  huve.  is  thisrcfore  cunipara- 
ble  to  the  action  of  diwert  plants  in  reducing  tbeir 
laaf  lorfaov. 

In  general,  tbe  plant  that  oontainA  least  water 
N  noft  rwiscant  to  boat  ud  cold.  Dry  Bc<<d8  have 
beta  kept  for  a  long  time  at  the  temperatsre  of 
liquid  hydroKen  <  -  2« *  C,  or  —806 "  P.) ;  when 
thiiwed  ihi-y  enrw  normally.  Bacteria  are  moch 
more  qoickly  killed  by  moLst  than  by  dry  heat. 
Pmst  dooD  not  injure  IjuiIj:  in  wiiitiT  when  tbi>y  aru 
oofflp&ntively  dry  ;  bat  in  Hprint;,  wht^tn  thoy  are 
fall  of  np,  it  quickly  kilia  thera.  The  injuriooB 
action  of  fr«t  la  »iippitoi,ti  to  he  largely  dot-  to  the 
extraction  of  watvr  frcim  thv  cells  by  the  forma- 
tion of  ice  in  the  intercellular  Hpaces,  The  air  that 
normally  occnpi^H  th<-Mt  Ngiact^*  i»  tlii-rvby  driven 
ont,  BO  that  a  frur^n  le^af,  on  Ihnwintf,  resemblce 
me  in  which  the  air  of  the  interc*!llular  fipacAs  hiui 
been  drivun  out  by  boiling.  It  a  siippoeed  that 
when  the  leaf  ie  thawed  slowly  enoDKh,  the  water 
in  taken  up  asiiiri  by  the  ci;lls;  but  when  it  is 
thawed  quickly,  the  water  escapes  by  evaporation 
before  it  can  Ih>  r^akiortiMl. 

Tbt  action  of  frost  may  nwnIC  in  long  splits  in 
tbe  trunks  of  treos.  or  in  the  killin;;  of  the  ondei 
of  the  branches,  which  sofm  liliickcn  in  eons»- 
qoMiCQ.  Tbe  injarod  parts  should  be  removed  by 
pninint;. 

Air. —  Every  living  cell  must  have  a  constflnt 
supply  of  oiycen  in  order  to  exint.  Tiw  xf^iri  wiiiii- 
timesi  saffeni  by  apiitications  of  Lir  which  xhuts  out 
air.  The  rootn  commonly  sufTer  am!  often  nro 
killed  by  being  deprived  of  nir.  Thiit  hnpp<^nK  whnn 
th«  foil  id  too  w»t  or  when  a  hard  cruxt  is  allowed 
to  form  on  tho  Aurfuci.-.  For  tht^  xamv  n*-aAon. 
paving  sidowulks  or  covering  tho  roots  deeply  with 
soil  may  be  injurioiis.  When  the  nurface  of  the  noil 
b  looM  and  fluffirientiy  ilry,  a  circulation  of  air 
fa  kept  up  within  thu  soil  by  constant  changes  in 
baroinetriG  pr«e«in>.  Ulinn  thiH  i,t  pmventt^d  tho 
soil  hseonss  sour  and  unlit  for  pl^nt^  and  the 
ehemkal  proccoses  that  make  food  available  to  the 


plant  ang  checked,  tlouts  may  grow  in  ninnin|f 
«rat«r,  which  constantly  renews  the  supply  of  dia- 
M)lv«id  air.  Soim  roots  can  liT«  in  mud,  but  tbi-y 
are  supplied  with  air  by  way  of  the  t«Bvai  and 
largo  air-panages  in  the  stem ;  thev  are  specially 
adapted  to  soch  eaviroanifflt^  It  is  tnerefors  of  th« 
utmost  importance  to  maintain  a  loose,  open  tex- 
ture of  tho  soil  br  proper  tillage,  to  oDsum  tho 
health  and  vigor  of  most  agricultural  plants. 

irisrf.— The  curiously  gnarled  and  bent  *p(iear- 
anoe  of  trees  that  are  daily  exposed  to  strong 
winds  la  familiar  to  all.  In  many  cases  all  tho 
branches  on  the  windward  side  ar«  killed.  This  is 
due  to  tbe  drying  effect  of  the  wind,  which  may 
increase  evaporation  as  much  as  twenty-fold.  Thv 
mere  mechanical  effect  of  strong  prevailing  winds 
is  oftvn  t'ery  marked.  It  is  common  to  see  tre«» 
with  the  tips  of  the  bmnches  permanently  turned 
k'oward,  or  with  the  heavy  growth  all  on  one  Hide. 
Trees  on  moantain  teiHi  and  near  Hoa-ooaetit  ar« 
oftvn  weirdly  picture»)ue,  from  wind  action. 

The  efTocl  of  wind  in  drying  frait  hluesums  is 
well  known,  as  wfll  aa  tbe  mechanitral  damaK*'  t4> 
branches  ladtn  with  ice  and  snow.  For  this  reaiwn 
the  planting  of  windbreaks  is  often  indispensable. 

B^rirunment  and  inheritanre.. — The  facts  just 
meationed  show  how  retulily  tbe  plant  rci^pumlg  to 
the  influence  of  environment  by  altering  its  struc- 
ture or  functions.  The  way  in  which  it  responds 
ia  detenninnl  in  each  cam  by  the  qualities  it  has 
rvccivcd  from  iU  ano.'SitoK.  The  form  of  the  plant, 
therefore,  depends  on  both  these  factors. 

Some  |>lnnts  am  plastic  and  easily  modilled  fay 
ext4>rnal  inlluHi)c«i;  others  an  not  so  nadlly 
aiT«t<-d.  Th<i  very  rcmarkablo  alterations  \sta~ 
duced  by  insects,  including  tbe  vsrioas  kinds  of 
galte,  Ihi-  "witches'  brooms"  produced  by  attacks 
of  funpi,  completely  iltcring  the  habit  of  tht 
plant,  and  the  "  RToen  flowers"  due  to  small  insects. 
niiike  us  n^uliie  the  gn-al  jwiwiLbililies  of  extornal 
influencai.  The  analysis  of  all  thexe  phenomena 
should  enable  us  eventually  to  control  them. 

h  UcraJuTt. 

The  reader  Is  referred  to  the  following  pnblfca- 
tions  for  further  information ;  Ijectures  on  the 
Physiology  of  I'lnnt^.  J.  Sachs  ;  the  two  books. 
Power  of  Mnvemi-nl  in  PlantH,  and  Tho  Various 
Contrivances  by  Which  Orchids  are  Kertiliud  by 
Inaocts.  i'hiirU-B  Unrwin  ;  Tuxt-biwli  of  Botany,  E- 
StrasburKer  Jind  others  ;  The  Pbysiology  of  I'lants, 
W.  Pfeffer  ;  Ijectures  on  the  Physiology  of  Plants. 
S.  H.  Vtnt« ;  Plant  ««oirr»phy.  A.  P.  W.  fehimper ; 
Organiigraphy  of  PlanU,  K.<loebel;  (Comparative' 
Anntomy  of  the  Vegelnhto  Organs  *>f  the  Phanero- 
gams and  Ferno,  A.  d*  Hnry ;  Plant  Physiology, 
Paul  Sorauer;  Practical  Text-brMik  of  Pluat  Phys- 
iology, D.  T.  MacUouKal ;  An  Introduction  to 
Vegetable  PhysioloBj".  .1.  R,  (Ircen  ;  Text-hook  of 
Plant  Phy.iifiloKy,  O.  J.  Pierce ;  the  two  books. 
Disease  in  Plants,  and  The  Oak.  II.  H.  Ward; 
Natural  History  of  Plants,  Anton  Kerner:  The 
Greiit  World's  Farm,  SL  Gaye :  Tho  Soil,  F.  H.  Kin^. 
Ther*  are  many  gwod  school  and  college  texts  that 
will  aid  the  general  reailvr. 
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RESPONSE  OF  PLASCTS  TO  ARTIFICIAL 

LIGHTS 

By  G.  E.  Stvnt 

Lijfht  cuDStitutea  D1119  of  thi;  moat  importunt 
external  factoni  a^ecting  regetation.  and  playa  a 
prominent  r'llii  in  modifying  iW  ci>nligii ration  uf 
pbfitK,  i'huUiKynthesis.  or  the  as»iniiliLtion  uf  cur- 
ban,  tH  ono  af  the  most  funrianmntiil  proc^sBis  in 
the  vcRetiiblohinedom,  and  is  dependent  »n  li|;ht. 
The  activity  of  fliia  procosa  iiicrea0«s  proportion- 
ally It)  li^tit  inteiLfity. 

Kxcept  in  the  [wlar  rejpons,  pInntA  are  exposed 
to  i\w.  inlliii'inw  uf  light  iluriiiij:  imly  half  their  Iif« 
period  :  the  otht-r  half  \£  sptint  in  (larlcness.  So  far 
as  in  Icnnwn,  plnnts  do  nntnsaimilnti)  cnrlirrn  diiriiig 
hrii^ht  moonh^ht  nif;ht»<,  althoagh  sensitive  appli- 
ancva  for  determinint;  light  int«iiaity  are  cajiaWu 
of  rpgitflering  this  oompiirativL'ly  fumblu  illuminu- 
tiim  of  even  bright  night*,  which  would  tend  to 
8lii»w  that  the  iniiiiinum  amount  of  lii^ht  nMvasnry 
for  photosynthesis  is  cornjiaratively  strong.  Pho- 
tosynthtyijt  takes  place  und*'r  the  irflucneft  of  elec- 
tric and  artificiul  li);lit«,  as  haa  lonf^  tteen  known, 
but  th«  activity  of  the  prtKcae  deponde  on  the  in- 
tensity and  the  apuctnim  of  the  partttiular  kind  of 
light. 

In  glasshouau  and  othf^r  inlHruive  ctilturt^t.  it  i^ 
important  to  know  whiether  artificial  liRhlB  of  any 
kind  can  hn  uaM  i.-cnntimica1Iy  to  Nitppli.>m(tnt  nnn- 
light  and  thereby  produL-e  an  earlier  or  better 
crop.  It  is  also  imi>ortant  to  know  what  ellect 
artificial  lights  have  on  plants  in  exhibition  halU 
This  Bubjwt  has  Iteen  the  theme  of  considfralile 
erperimenting.  but  little  very  pmcticsl  agricul- 
tural nwilt  has  yet  been  secured.  In  the  winter, 
particularly  in  cloudy  climiiteit.  artificial  li(,'ht  may 
very  likely  come  into  prominence  in  the  pawing 
of  some  kindti  of  crop^i.  The  following  account 
gives  a  brief  survey  of  what  has  been  accom- 
pi  iahod. 

BSfftrie  are  lighi. 

Many  experiments  have  been  made  relating  to 
thp  infinoncn  of  electric  light  on  vegetation,  more 
particularly  with  the  stronger  larapi*,  such  m  tho 
»rc  light.  The  spectrum  of  the  ordinary  electric 
arc  ligbt  is  that  of  (^arhon.  with  a  tilii;ht  uildition. 
in  some  casea.  of  the  spectra  of  certain  ga-sea.  It 
is  especially  rich  in  the  rays  of  high  inti^nsity, 
lying  in  the  ultra-violet  or  atrtinic  part  of  the 
spftctrum,  lieyond  th^  range  of  vision.  It  ia  wall 
Imown  thnt  electric  light  poesesRes  more  of  the 
ultra-viulot  ray*,  with  probably  \v»a  of  the  orange 
rays,  than  ann!ii;ht;  ihcrufore  it  would  nt>t  be  ex- 
pected that  electric  light  would  pc»»eja  the  same 
value  to  plants  a»  sunlight,  rven  if  the  intensity  of 
each  were  the  sajne.  since  the  rays  which  are  the 
most  vahinble  for  photmynthi'^ia  .ire  those  located 
io  the  yellow  and  orango  band*  of  th^  stx-rtrum. 
On  the  other  hand,  the  highly  refrangible  or  ullra- 
vidK-t  rnyM  of  the  spectrum  stiinututc  growth  of  a 
spindling  nature,  which  woald  bo  undertirabio  to 
moflt  crops. 

Uurv^Maogon  was  one  of  th«  first  to  dumon- 


atrate  that  electric  light  wan  carablo  of  pr'iducing 
chlorophyll  in  plsntfl  at  well  as  inducing  netivtrop- 
\aa,  and  as  far  back  6»  ItJtiO  Prill it;ux  .'tliovrud  that 
electric  tight  U  capable  uf  promoting  a^imiUtion. 

The  first  recorded  horticultural  eiperimenls  with 
electric  light  were  made  by  Dr.  C.  W.  Sieni«ns, 
an  Rtiglish  physicist,  He  ex[)erimented  u-iUi  a 
variety  of  planfc*.  such  as  strawherrlen,  tflmatCM>!<, 
gm[H.-fi  :Lnil  mMonx,  and  found  that  an  arc  light 
prooQced  decided  elTect^  on  the  growUi  of  tbeea' 
criipH,  ^urortiEuei!  producing  beneficial,  and.  at  other 
times,  injurious  eirecta.  He  ascertained  ver>-  early 
in  his  exiHTimenU  ihnt  a  nukH  or  unjtcn^ned  11)^6 
was  injurious  at  short  range,  but  that  the  intern- 
position  of  a  glass  globe  or  ordinary  window-pant 
prevented  such  injury.  He  demonstrated  that  an 
arc  light  could  be  placed  ov^rv  a  greenbouae  with 
good  re.-tuHii,  th«  glu^s  in  euch  cases  ncreening  off 
the  injurious  raj-s,  and  found  that  plants  developed 
earlier  under  scrw-nwi  lights  than  otherwiM.  A»  a 
result  of  his  experiments  he  liecame  very  KangntDe 
that  electric  light  could  bi!  used  to  advantage  in 
horticultare.  and  hr-was  the  first  to  employ  the  t«nil 
"electro-horticulture" to denignata  this  new  appli- 
cation of  electrical  wnergy.  He  showed  thul  growth 
can  be  hasteneil  by  the  addition  of  electric  light  to 
daylight,  and  that  injury  does  not  niice«flarily  fol- 
low continuous  light  througli  the  twenty-four  hours; 
that  electric  light  often  intensifies  the  green  color 
of  ieavo-j!,  producing  a  dw'iwr  color  in  llowcra  and 
modifying  the  Aavor  of  frulta.  Siemans  maintained 
that  the  addition  of  electric  light  enablue  plants  to 
stand  a  higher  temperature  in  a  greenhouse. 

At  i\w  time  SiemenB.  in  England,  wascondocting 
his  experiments.  Lleherain  vm  making  investiga- 
tions in  Paris  along  the  same  line.  He  attempted 
to  grow  plantH  by  continuous  electric  light,  that  Is, 
with  no  daylight  whatsoever.  He  found,  as  Sie- 
mens did,  that  an  iinecreene^  light  injured  ptantu, 
although  it  promoted  aaeimilation  more  eifectively 
than  a  Hcnwrn-il  light.  He  fi'und  that  barley.  Rax, 
chrysanthemums,  pelargoniums,  rrjses  und  olhen 
were  severely  injured  after  aeven  days  of  continu- 
ous expOKure  to  electric  light,  and  that  this  injury 
was  manifested  by  the  dropping  olf  or  turning 
black  of  tho  foliftgo.  In  the  case  of  lilnca,  when 
the  leaves  were  screened  or  protected  by  the  upper 
lenvcs,  no  injury  took  place.  Plants  which  received 
sunlight  by  day  und  electric  light  by  night  wera 
injured  in  the  same  manner,  but  to  a  leoa  degree. 
He  found  that  elw:tric  light  was  far  inferior  to 
bright  sunlight  in  its  elfeetson  phot  usy  nth  mis.  and 
that  electric  light  waw  particularlyinjurious  to  seed- 
lings, &fi  most  of  them  died  l>efore  forming  lcaT«a. 
DehSratn's  cunclusions  are  briefly  as  follows  :  Bleo- 
tric  light  contains  rays  hnrmful  to  vegetation. 
Thejw,  however,  can  be  modified  or  eliminated  by  tha 
use  of  transparent  glawi.  It  containa  enou)^  raya  , 
to  maintain  full-grown  plants  '£k  months,  but  is  too 
weak  to  enable  sewllinga  to  reach  maturity. 

Among  those  in  America  whohav*  oxp<>nm(>nt«l 
with  electric  light  are  L.  II.  Bailey,  of  Conkell 
Unirensity.  and  F.  W.  Raiie,  formerly  of  the  West 
Virginia  Experiment  St;jtion.  Bailey  made  exieii- 
»ive  experiments  with  the  arc   light,  coveriag  a 
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.of  four  w  ftwj  yfiars.  Rane,  formerly 
BladeBt,  used  tho  incAnilcst^nt  li^ht.  At 
ly  eraployed  a  ifXK)  candle-power  un- 
acn»Ae<)art;Uiiip8iup«ii<lMlinttiilehiHforcing-hoiiHfl, 
and  thitt  was  kept  mnnifiK  all  ni^U  He  made  his 
ex|)eriiiientji  in  a  forcmt;-hoiiiu>  tiO  f«et  long  and 
20  feet  wide,  this  boing  divided  by  a  partition.  In 
one    part   of    the 


more  than  in  Ihs  normal  pinnts.  Nitrog»n,  howerer, 
wit  the  same  in  both  casoft,  but  mcin)  amidfl  nitro- 
gen hM  l^>n  ohanjp-d  into  othi»r  forms  than  in  the 
normal  planU,  and  those  cro^'n  unUvr  on  eloctrk 
licht  WTv  richitr  in  iklbumenoidfi.  Dwarf  peas 
bjoasomed  and  fruited  earlier  liul  yiHdwi  (itily  '••ur- 
serentha  aa  Rinny  seeda  aa  tbooe  under  nurmal  con- 


koose,  plants  were 
expceed  to  an  elec- 
tric ligbt  at  night. 
io  addition  to  the 
dayticht  which  they 
rweived.  while  the 
plants  in  the  other 
part  of  thft  hoane 
were  ([rown  nnder 
normal  conditiona. 
receiving  daylichl 
only.  According  to 
hisi^XptTinit-nts  tin- 
general  elTect  uf  the 
envctric  light  was  to 
hasten  maturily, 
and  the  nearer  the 

rlnnUi  wcm  to  the 
ifcht  the  greater 
was  the  acceU'ra- 
tion,  which  was  par- 
ticnlariy  marlted  in 
the  ejwe  of  erom 
like  endive,  spinacn. 
crt«e  and  l«ttuc«. 
He  noticed  a  ten- 
dency for  the  iilnnta 
to  ran  to  Med.  and 
thfl  leaves  which  de- 
veloped near  tho 
light  became  small 
and  curled.  The 
amount  of  etarch  in 
tbe  feares  of  U^th 
tbc  eloctric  and  tht.- 
non-electric  plaota 
wu  tho  same,  al- 
I bough    the    eturch 
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fit.  M.  L«Uiica  ol  ttm  lama  an  >i>d  r&Hotr  crown  uodci  tmrnAl  ooadmoiu  ot  snall^t  I'aborfl) 
and  wlUi  nalcpd  viectilc  ate  llshi  iuDBln«  pait  ol  th»  niitht  In  addlUoa  <bc1awl.  Svc  wMka 
alter  plftating  la  ^rmanent  quattir*.    tUaliaj-J 


appeared  to  be  more  developed  in  thoso  plants 
expend  to  electric  light.  Lettuce  plants  within 
three  feet  of  the  lamp  were  killed  niitriv:ht  t^oon 
after  they  came  up,  and  the  rfmuinint;  plants  were 
aerioualy  injaml.  developing  Btnall.  curled  leavea. 
The  farther  away  the  plants  were  from  the  li^ht. 
the  mors  vigorous  they  apixiared,  bnt  tliey  were 
not  so  vigorous  aa  those  grown  in  Hunli^'ht. 

Radish  plants  made  Rtrong  ht-mlini^  toward  tho 
electric  light ;  their  foliage  curled  and  the  injury 
waa  in  direct  proportion  to  tlii-  proxiinity  of  the 
lamp.  ThuK  plants  luc'ute«l  within  three  to  six 
feet  of  the  lamp  were  nearly  dead  in  xix  weeka, 
while  thoo*  foorteen  fe«t  away  ahowoil  littl« 
injury.  Tlie  normal  crope  during  the  luune  length 
of  time  made  twke  the  develonmcnt  of  tho#c 
flnbjoct  to  tho  olectric  light.  Chemical  analysis 
proved  that  there  waa  mr>re  a^h  in  them,  twice  aa 
msch  potash,  and  the  chlorophyll  wai  somewhat 


ditions,  while  the  pianta  were  ecnaiderably  shorter 
in  growth.  Bniley  fuund  that  carrots  shvwcd  tho 
leant  injury  from  the  effecta  of  the  ar«  light. 

The  cxpi-rimentjt  just  descriliwl  wt^re  all  made 
with  a  naked  arc  light ;  hut  he  further  eiperi- 
mented  on  the  eifmUi  of  screening  the  arc  light 
with  glaw),  in  which  case  he  mailo  uso  of  opal 
globes.  ThiH  s(?reening  eliminat«'l  many  of  the  ill 
offecta  brought  about  by  the  naked  arc  light ;  while 
the  loBB  in  raduhe*  from  tbe  use  of  the  naked  arc 
light  was  45  tf)  65  per  cent,  with  the  ecreened  light 
it  averaged  onlv  I  to  5  per  cent.  Ht»  results  with 
lettuce  were  trie  most  encouraging.  This  plant 
warned  able  to  adapt  itaelf  complntoly  to  acrwmed 
light,  while  other  plants,  as  before,  snowed  a  ten- 
dency to  run  quickly  to  aeed. 

Ho  then  attempted  to  operate  his  eloctric  light 
for  only  hiilf  the  night,  with  the  result  thitt  the 
foliagt)  of  radishisi  wod  noticeably  larger.   Penn.  on 
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the  other  hand,  showed  amall  leaves  and  less  fruit 
undiT  tbiist-  crmditinna. 

The  mott  tavorMe  riwults,  howi'vi-r,  were  Becured 
in  the  case  of  lettuc*.  when  the  house  was  lifchted 
only  half  Uw  ni)j:ht  IFig.  44),  At  iho  ■end  nf  three 
weeks  the  letluce  plants  under  tha  inlluence  of 
eWtric  light  wore  folly  SO  p>>r  writ  in  advance  of 
thnm  in  the  normal  bou«e,  and  the  cdor  and  other 
charavteristica  of  the  [ilanta  were  »riually  gncuf. 
The  lighted  plants  had  a'cwivod  ahotit  70i  hours 
of  electric  light  durinti  this  period,  and  they  were 
reudy  for  the  miirkt't  one  month  Inter;  hut  it  was 
ux  w«cliB  before  the  plants  in  tiie  normal  house 
were  eqnally  do-TCloj)©!.  Thi»  forcinjr  Foqnir^d 
161]  hours  of  electric  light,  at  &  cost  amount- 
ing lo  about  $7.  Thi«  ex|)erinn;nt  was  repented 
several  tiniee.  with  practically  the  same  rcjtultM. 
Farther  exp^rimentx  Hhowed  that  the  injurionii 
elTectii  of  eWtric  light  can  be  ovurconiv  hy  thu 
interpOBition  of  Klasa,  and  Rood  results  were  ob- 
taloM  by  Enitp<'ntling  a  lamp  flurrnund^  by  a 
globe.  Plants  that  were  injurwi  bv  tho  naked  arc 
Ught  hung  injtide  the  house,  were  feenefited  by  the 
same  light  hnnj;  Bliove  LhL-  roof.  Experiments  were 
al»n  made  with  colored  scroenfl.  The  practical  con- 
clusiona  which  Baiivy  dri-w  from  his  rewMtrches  are 
that  lettuce  can  be  prolitably  forced  by  the  use  of 
the  ulectrie  litht,  and  that  probably  many  flowers 
can  be  similarly  benelit«d. 

Bailey's  esjicririifnta  with  other  market-jfarden 
crops  and  tlowt^nt  nndcr  gloMt  gaxn  varying  results 
which,  on  the  whole,  were  not  encouraging,  the 
light  in  some  eiiSt.-^  nut  ])roducing  much  nimlifica- 
tion,  while  in  others  modifying  them  in  an  unde- 
sinhle  way,  Som«  of  the  unfftvoraWe  results  which 
he  noticed  were  a  spindling  growth,  a  bleaching  of 
loma  of  tho  luavcfti,  djj) Integration  of  the  cclb  and 
•  eoltapAe  of  the  chlorophyll  bodies;  bat  thene 
injuries  are  leusened  or  prevuntfrl  by  the  inter- 
position of  clear  glass,  which  cuts  off  the  ultra- 
violet rayic. 

W.  W.  Raw»nn,  a  B«»tnn  markel-KnTdcner,  ha* 
employed  eleotric  light  for  some  years  in  connec- 
tion with  his  lettuce  busineiw,  and  h.ia  reported 
benelicia!  reaulls  from  the  use  of  an  arc  light  sua- 
pendtnl  over  hi*!  hoiL<teA. 

Bonni<;r.  of  the  Univcmily  of  Paris,  has  investi- 
gated eJtensively  the  effects  of  electric  light  on 
plante  and  han  arrived  at  many  int^Ti-Rting  con- 
clusions which  are  not  at  variance  with  those  of 
Other  expcriinoatere.  He  found  that  electric  light 
contains  more  of  the  uUra-vjolct  rays,  whith  can 
be  screened  out  nr  weakeneil  hy  the  ii»e  of  thick 
glaSH,  and  that  plants  illuminateil  hy  ».'re«'red 
electric  light  differed  widely  from  those  cultivated 
norfnally.  an  well  :ui  from  Ihomi  citltivat^ii!  undi-r 
an  intermittent  light. — twelve  Ui.iura  of  darknesa 
and  twelve  of  light.  According  to  his  abaervationii, 
plants  grown  entirely  under  electric  light  poseeKBed 
tniich  greater  <|uantitiea  of  chlorophyll,  and  even 
the  dit'iier-lying  tis«tit«  not  normally  poBHcssing 
chlorophyll  were  green.  The  axes  of  plants  were 
also  shorter  than  those  grown  under  normal  f  on- 
ditionu.  the  leaves  smaller  and  thicker  and  the 
Buweni  normally  developed  but  more  highly  col- 


ored.   The    internal    atnicture  of   such    ptanta 

etrnngly  resembled etiolntcdphintrt;  that  ii*.  the  me- 
chanical tissues  were  not  well  differentiated.  On 
the  other  band,  h<^  fonml  that  plants  exposed  to 
di»(!uotinur]iit:  electric  light  shewed  some  abnOTmai 
symptoms,  but,  in  general,  they  p»iseiuie<!  similar 
charncteristicii  to  plnntfi  grown  in  auniight.  It  i» 
thought  that  an  uninterrupted  duration  of  illumi- 
nation it)  re^ponKibie  fur  the  deviation  from  th« 
normal  structure. 

Bonnier  made  comparlflona  with  plants  grown  in 
northern  lalltuile*  and  Ihuse  grown  on  the  moun- 
tains of  central  Knrope,  and  he  maintains  that  the 
plants  of  northern  latitudes  po&scHs  less  diffctren- 
tiation  of  structure  than  tho««  in  the  niountjiins  of 
central  Kiirojie,  and  that  the  same  species  of  plants 
grown  in  conltnuoua  light  reeemble  thu^e  which 
are  found  in  the  polar  regions. 

Eifctrie  incaniicf^nt  tigkt. 

Rane  exiwrimented  with  incandeacent  light,  the 
results  of  his  work  appoaring  in  Bulletin  No,  37  «f 
the  Weet  Virginia  Experiment  Station.  Uis  reeults 
appear  to  be  very  similar  to  those  secured  by  Bailey 
and  others  with  the  arc  light. 

The  uBsential  difference  between  the  arc  light 
and  the  incandescent  light  in  this  connection  Is 
that  in  the  arc  light  the  chemical  or  actinic  rays 
are  prominent,  while  in  the  incandescent  light  thuM 
are  only  slightly  present.  The  spectrum  of  the  in- 
cundtvscenl  light  Is  that  of  carbon  at  low  intensity, 
the  luminous  part  of  the  lamp  being  ce)luloi>c:  it 
ia  mrKlilled  somewhat  hy  the  glaas  of  the  bulb.  The 
incandescent  light  is  much  steadier  thun  the  arc, 
and  it  cftitts  no  sharp  shadows;  it  is  less  expensive 
and  reijuires  almost  no  care.     Rane  found 

(1)  That  the  incindescent  electric  light  has  a 
marked  elfect  on  greenhoune  plants. 

(2)  That  the  light  appenre  to  be  beneficial  for 
some  plants  grown  for  foliage,  such  as  lettuce. 
The  lettuce  was  earlier,  weighed  more  and  stood 
monj  uKvt. 

(3)  That  flowering  planla  blossompd  earlier  and 
continued  in  bloom  tonger  under  the  light. 

(4)  That  the  light  inlluenccs  some  plant*.  SVch 
as  spinach  and  endive,  to  run  quickly  to  seed. 

(5)  That  projuT  watering  ajipe-ars  to  be  mors 
important  with  radishes,  beans  am!  cuttings  than 
impn:ipi>r  watering  plus  the  electric  light. 

(tt)  That  thy  stronger  the  candle-power  the 
more  marked  the  results,  other  things  living  wjual, 

(7)  That  mor«t  plants  tended  toward  a  taller 
growth  under  the  light. 

Aeehjiene  light. 

The  use  of  acetylene  tight  for  forcing  plants  bu 
not  yet  had  «oIIicii^nt  study  to  justify  positiTe 
a^aertiona  regarding  \t»  valu«.  P«rh8p«  tne  most 
important  inTestigations  were  those  made  at  the 
Cornell  Expcrim,eat  Station  in  1905  and  1906,  and 
reiwrtt-d  by  .lohnrniig,  in  the  "Acetylene  Journal" 
for  September.  1906.  The  following  discussion  is 
an  ahstract  from  this  report.  (The  full  report,  in 
bulletin  form,  to  ho  madn  hy  the  Cornell  StattOD,  is 
not  published  as  this  article  is  written) : 
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The  chief  interest  in  ttiQ  use  of  acetylene  light 
for  forcintf  planu.  CKnters  about  the  fact  that  in 
Its  comiMsitiun  it  mor«  ii«iarly  ri?i«eiRl)leii  xunli^ht 
than  an;  otbi-'r  artifictBl  iilumtnunt  in  anv.  Il  it 
ooin|>oa«d  of  tho  Bnmio  cnloni  and  in  vt^ry  similar 
degrees  of  intensity.  Miinstorbi^rg  makos  th«  fol- 
lowinK  cORipnriHun  of  color  values  of  acetylene  aiti 
sun  tiija,  ulluwing  1  to  e<iiiul  thu  valuu  of  eocli 
cobr  of  flunligbt : 

Sds  Acbttlemb 

Yclkw  1  1,03 

Gnm  I  .71 

Kino  I  1.46 

Violrt  1  1,07 

Indigo  and  orange  are  not  iriven.  The  ultra-vio 
lat  rays,  th«  injuriims  fat-tors  in  lhecai*tfof  elwlrie 
light,  are  practically  absent  in  acetylene,  although 
blue  and  violet  are  ^ually  ntrnng. 

In  thf<M  «xp«Ttni«nt«,  acetylene  was  addixl  to 
Mmlijcht,  beintr  turned  on  aft«r  twiiieht.  For  corn- 
1  wrison,  Ihu  uxinrrimi-nts  vera  contluctcd  in  wurm 
W0»-6Ii<^,  meiiium  (.■,0°-r,r>^),  ami  coo!  <-ir.''-50°) 
rooms^  I,#ttucf,  parsley  and  siiinach  were  ha.tt^n.-rf  ; 
oidtiiu  iriLTvased  in  vi^or ;  aHpara^rtLK  showed  lilMe 
effect ;  be((onia.tf(av«increa.'!t><!Krnwlh,  but  delayed 
flowvrin^  jwriod ;  f-Wnni  tranilnin  prtKliictwl  ITi 
to  a)  per  c*nt  more  vine;  ferns,  leeks,  oniona 
and  ixelt  »liowi-d  very  littb  elTect ;  radi^^hud  in  thu 
cool  bouHe  in  the  dark  days  of  autumn  produced 
more  than  twice  thu  root  pn>luct,  th&  time  period 
was  increoft^  6:^  [ler  Ci>nt,  and  the  maturing  E^'riod 
■luntened  about  lit)  per  cent ;  strawberriefi  prew 
mors  Tigoroiuly  and  ri^wned  fruit  Hixl«<>n  days 
earlier ;  p«a«  and  hiuh  b«aii^  wt^re  benelited  ;  pole 
boans  pruduccd  a  much  hcuviiT  vcsctutivc  growtti, 
but  matured  fruit  later ;  cucaiabers  were  appar- 
ently injurt<3. 

The  results  of  the  experiments  may  be  briefly 
ammnariEed.  Comparing  the  results  of  the  diffnr- 
•nt  wetableii,  we  lind 

(1)  That  with  the  exception  of  the  cucnmhere, 
all  the  forma  had  a  ducidnJ  incrftajic  of  the  foliage 
parts. 

(2)  That  the  tim«  of  fni it-maturing;  in  rariouely 
affected,  the  strawbcrrica  and  [was  maturing  eur- 
lier,  the  tomatoes  and  pole  beans  later,  and  thtt 
cucumtiers  and  othi>r  forms  practically  tmclmngnd. 

(5)  That  there  is,  as  a  rule,  an  increase  in  the 
anoont  of  fruit,  also  in  nize  of  individual  fruita,  th& 
dunmber  bbing  the  chitf  excerption, 

(4)  That  the  chief  beneflcial  etfects  of  the  li^ht 
are  to  make  up  fur  deficiency  of  rtiinlighl,  to  K'no. 
with  few  exceptions,  stronger  and  more  vinoroua 
tcp  growth,  and  to  help  overcome  unfavorablv  con- 
ditions in  certain  other  lines, 

(6)  That  there  seemii  to  Ik;  n  limit  in  rapidity  of 
jfTowth,  hejond  which  plants  cannot  be  forced  at 
all  proportional  to  the  attund^nt  exijenw.  'luf^t 
what  ODBditlona  gOTcrn  this  limit  or  where  the 
limit  is  in  forcinx-tiouae  plants,  is  as  yet  unknown. 

PhotOKyntbetic  prooesaaa  are  complet«Hl  to  the 
point  of  starch-making :  root  systems  increased  in 
the  main  proportionately  with  topdevelopmt>nt. 

/njfiunei  M  Uoemtnj;.— With  three  exceptions. 
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all  plants  bloomed  earlier  under  acetylene  light 
than  under  snnlight.  ^mv  of  Iht-  evranium  planto 
bloomed  tw^-Tity  days  earlier.  The  blooming  of  cur- 
nalioiw  was  hastened,  but  the  stems  weiv  elongated 
to  an  injurious  extent.  The  growth  •>[  Kasler  liik'S 
wa.i  incrcnsied 
and  the  liowvr- 
ing  peri<iil  has- 
tened (Fig.  -15). 

The  iniluencK 
on  the  quantity 
of  the  bluom  was 
marked.  In 
every  case  there 
was  an  iiicrviiAv, 
two  or  three 
times  as  many 
blotwoma  boinu 
produced  in 
aomnplanla.  Tho 
etfect  on  the 
duration  of  the 
bloom  was  Aome- 
what  contradic- 
tory, Cutumb«r 
flowera  remained 
en  thA  vinoR  a 
shorter  time. 
Lily  and  narciH- 
euH  flowers  lasted 
longer  under  the 
acwlyleiie.  Bulb 
plants  came  to 
maturity  undt-r 
acetylene  light 
atone  with  no 
sunlight,  and 
othttr  plants 
made  green  foli- 
age <Fig.  Jli). 

Geitertd  num- 
mary. ^  These 
pretiminarytontA 
gave  marked  re«ult«,  but  much  nivre  expenmental 
work  must  he  dune.  Ninety  ti>  ninety-five  tier  cent 
of  the  plants  experimented  with  re^ponilea  favor* 
ably  to  the  stimnlnii  given  by  the  acetylene  liglit, 
Thery  was  no  nnfforniily  ut  nwultc  witiiin  a  group 
of  related  plants.  No  striking  detrimental  results 
were  obaerved  cxwpt  when  plants  were  grown 
under  optimum  conditions. 

Incandaexnt  giuHifhi. 

L.  C.  Corbett  experinien.t*id  with  the  Wel-tbach 
incandMiCDnt  gaslight,  the  r«»*ults  of  his  work  ap- 
pearing as  I^ulletin  No.  62,  of  the  West  Virginia 
Agricultural  Kxpi-riment  ■'Station.  These  teflts  were 
of  an  economic  rather  than  a  scientific  nature.  In 
no  case  was  the  artiiicia!  light  found  to  be  a  salis- 
facti.)ry  subfititute  for  daylight.  Gut  it  t^  thau^bt 
that,  could  the  conditions  of  the  plnnu  in  the  dark 
chamber  during  the  day  be  kept  at  nearly  normal 
as  are  the  conditions  for  planlx  expiwwl  tt>  the  arti- 
fioial  tight  at  night  only,  the  resiilt^i  would  be  very 
different.  A  piiiwible  explanntion  of  the  stimnlw 


Fil.  ti.   Uly  ciinvD  aaiy  la  auollttil. 
■t    tbo    rlsht:    ■    plant    of   «gu4.1 

■tretitih  (Bd  ttt  RTown  wtUi 
<(ccytcae  llahi  Id  aCHMoa  Id  (un- 
Ugbt.iit  the  lall. 
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followitiK  the  urn  ai  the  incsndescfint  gaeliicht  and 
the  IncandeHccnt  elt-ctrie  light  a.i  well,  as  jjiVthiTud 
from  tIit«L'  fxpfriinents,  is  from  their  richness  in 
red  and  oraiiKe  rays,  A  summary  of  the  rfisulta  of 
Corlwtt'*  work  nhowtni : 

(1)  The  iiicanJescent  gaaliKht  of  the  WeUbach 
burner  waa  an  active;  atimnlus  to  plnnt  growth 
when  u&tfd  al  night  to  supiilement  ilaylicht. 


i 


i 


w? 


7IS.46.    Planta  sntwa  wbiOly  by  oootyleoe  Uelit.  witb 

(2)  LettacQ  plants  subjected  to  the  influence  of 
the  incaniJescenl  gaslight  at  night  were  taller  and 
hwaviur  than  |>!»nbii  of  thv  saiiiH  varii-ly  and  »eed- 
Bowing  Rfow-n  in  normal  conditionw. 

(3)  Lettucw  and  v^inaoh  subj^wtt^d  to  thv  otimu- 
latinu  influence  of  the  light  crew  faater  and  cam- 
pk't<?l  their  j^rowth  in  Ittsa  timo  tliun  ^kntAof  thu 
eano  sort^  fram  the  same  seed-aowing  grown  in 
n>ormal  conditinnfl. 

(4)  No  injurious  efTecU  resnlttrd  from  the  UBc  of 
the  incandeacont  cnRltKht. 

(t>)  ThvKtitriiitutiiiK  inHucnci^  of  thti  light  ns  Indi- 
cated by  the  growth  of  plantti  UHed  in  various  te^ta 
w shown  by  the  order  in  which  thonortaaro  named, 
the  iirat  beiaR  the  most  sosccptiblo  — ispinoch,  cab- 
hascfs  riidifh,  lettuce,  tomato. 

(fi)  The  range  of  thf  liuht  was  somewhat,  vari- 
able for  the  ditferent  crops.  In  general,  the  maxi- 
mum growth  wasi  nttainod  at  twHve  to  xixteen 
feet  from  the  ti;;ht,  while  n  iH>rt'e|itible  incruasu 
waa  noted  at  twonty-four  feet. 

(7)  Bloom  r«ord'of  tomatoea  showed  markedly 
earlier  bloom  in  the  light  house,— eight  days  the 
least  and  vighti^un  (](iy»  the  greiitivit  difference. 

(8)  In  the  case  of  radishes,  top  growth  was  stim- 
ulatm).  but  evidently  not  markedly,  at  the  expense 
of  root.  With  siigar-i!)wU*.  U'p  growth  wiu  (jrwitly 
Btimnlated,  evidently  at  the  expense  of  rout 
growth. 

(!l)  While  the  root*  of  beeta  grown  in  th«  nor- 
miil  hou.-w  WL-rv  !art:er  than  th««;  in  tht-  Iij;ht 
house,  the  sugar  contents  and  the  percentaitc  of 
purity  were  markedly  hii;her  in  the  light-houfie 
grown  plant«. 

(10)  Spinach,  lettuce  and  radiBbes  all  tended  to 
make  8e«d-«talkM  i^ariier  ondor  the  light. 


(U)  Lettuce  und  spinach  under  the  infladnceof 
the  incandescent  gaslitjht  not  only  grvw  faster 
during  the  growing  prrioil.  tml  the  period  was 
actually   Iongt<r  than   for   plants   in   the   noroiil! 

house. 

The  Vooper-Hvmit  nwrcurp  mpor  deetrk  light 

G.  P.  Cloee,  of  the  Delaware  Experimetit  Statien. 
endeavored  to  determine  Ihu  effect 
of  thpCooiwr-Hewitt  mercury  vapor 
electric  light  on  plants.  The  re- 
sults of  his  work  vif.Tc.  prwiented 
before  the  Society  for  Horticul- 
tural Science,  at  ite  second  annual 
mueting,  and  arc  recorded  in  the 
jtroceedings  of  the  Hociety. 

In  conducting  this  lest  it  was 
iii>cesi(ury  to  have  an  encloned  place 
pntetically  light-tight,  so  lut  to  ax- 
ciiKii!  the  rinyiipht  and  allow  the 
plants  to  have  the  artificial  light 
only.  This  wili  provided  by  build- 
ing in  the  greenhouse  a  "double- 
deck  "  bed,  ui(ing  the  uptier  bed  for 
plants  in  sunlight  and  the  lower 
bed  for  those  in  artificial  light.  The 
lamj)3  used  were  the  Con jair-H« wilt 
no  suniith:.  ^^  pattern.  These  were  suspended 

as  ne.arly  over  the  center  of  tbft 
bed  as  poRHible.  Owing  to  variation  in  the  electri- 
cal potential  —  from  100  to  12S  volt*  —  a  winBtant 
intensity  oflight  could  not  lue  maintained. 

The  light  from  these  liimie  is  perfectly  white. 
duvoid  of  red  rays.  The  candle-power  of  a  4-H 
lamp,  ur  tulie.  is  about  GM,  und  (he  oxtK<ni)t'  per 
candle-power  ia  about  one-eighth  that  of  the  candle- 
power  of  the  incandescent  electric  light,  and  about 
three-fonrths  that  of  the  arc  light.  The  light  is 
caused  by  the  v.ipor  of  mercury  in  the  tube  becom- 
ing healed  white  hut  as  the  electric  current  is 
pilled  through  it.  One  end  of  the  lamp-tube  u 
positivy,  tlm  other  negative,  and  tho  vapor  of  mer- 
cury completes  the  circuit  by  connecting  the  twa 
Teste  wore  raitdo  with  Icttuc*  and  radiahea.  Over 
the  lettuce  at  iirst  only  one  lomi)  was  ueed,  placed 
about  mxteen  inchi^afrom  the  anil.  The  growth  was 
unsatisfactory  because  of  the  unfavorable  tem- 
perature and  atmospheric  conditions  of  the  bed.  duu 
U)  th»<  tight  I'ncIoRurp,  allowing  no  ventilation. 
The  excess  of  moisture  that  accumulated  in  the 
atmosphere  was  a  great  hindrance.  The  plants 
received  light  only  during  tho  night.  They  partMk 
of  the  nature  of  twining  plants.  The  stems  were 
long  and  i»roducwl  loavoB  at  inU-rvaU  of  two  or 
three  inches :  und  not  being  strung  enough  to  bu|H 

fiort  thfir  weight,  a.'wnmi'd  a  recumbent  position. 
I  was  impuHsihIe  to  kwp  planta  alive  for  any 
length  of  time  when  they  were  more  than  two  or 
three  feet  bt-yond  the  end  of  the  lamp-tube.  The 
time  for  germination  was  the  same  as  for  seed 
sown  in  daylight.  The  formation  of  chlorophyll 
seemed  to  be  perfectly  normal.  Aft^-r  a  few  weeks 
the  planu  came  practically  to  a  standstill.  Willi 
two  lampm.  the  re«ult«  went  but  little  more  en* 
conraj;ing. 
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Hw  resnlts  with  ndishea  were  practically  the 
ttuan.  Ther«  waa  no  fleshy  rwl  (J*iviili»|»meiil.  and 
the  planU  were  \«i[g  and  weak.  Theiv  visa  wry 
little  leaf-growth,  nitboagh  there  was  productinn 
«f  eiilorophyll. 

Thee«  «xp«naents  muat  be  considered  prelinni- 
amy.  Tbvjr  denioiutrnti^J  that  chlorephyll  could  bo 
fnrmed  by  this  light,  cifvoid  uf  reti  rays.  With  im- 
provement In  tli«  pl«:trica]  ap|>aratiiH  better  result* 
«rv  to  be  expected. 

li^fiiunce  <(f  ealonii  liijk!  on.  jtinnh, 

lurestisrationa  pertaining  to  the  effects  of  the  d  if- 
ferent  ra>')(  of  li^ht  en  pUnt^  huw  been  conducted 
for  many  years,  althunch  many  of  the  eurlier  e\- 
pn-ini«nt«  am  more  or  Icaa  faulty,  sine*  puri?  h|h.>c- 
tnun  colors  wens  not  always  em|)i(iyed.  nvr  were 
tbo  plants  alwaja  iiubjeclod  to  the  enme  degree  or 
intensity  or  lignt 

Pluimarion  fonnd  in  his  exporimenta  with  aen- 
aitive  planbt  that  rvd  li^ht  occelvrutud  growth  the 
miHt.  thirt  bting  fullowed  by  Rreen,  white  and  blue 
lif^ht,  in  ihv  onVr  nanurd.  Httt  exiK^rimcntfl  were 
made  in  a  ttmull  cunM*rvat(iry  behind  clear  and 
cnian-d  glawi,  which,  however,  did  not  in  all  caies 
fumt^h  Btriclly  monoohromnlic  light.  Oth«r  olaer- 
Tera  have  shown  that  plunts  ^row  more  viguransly 
in  oTftogv  ray»  and  that  thvy  reitemblu  thotte  which 
KFOV  in  darkneas,  while  those  isubjcct  to  blue  light 
refwmble  planU  Krnwn  in  diiylit;ht.  While  or^ni^ 
lif^ht  producira  effects  nimilur  to  thuae  in  pliintt 
rrowo  in  darknewi, —  that  is.  they  develop  Hinall 
kaves  and  olongatud  inti^moddit,  rvK<'itihling  otin- 
]at6d  plants, —their  leaveaare  Rreen.  On  the  other 
hand,  bloo  light  preventji  thv  Axpannion  of  tho 
cotyledou  in  some  casoi,  and,  since  it  does  not 
inducti  photoAynthesia,  there  is  little  netd  of  their 
expanding. 

The  effect  of  orange  light  on  the  growth  of 
fungi  Is  similar  to  that  brought  about  by  darknesu. 
Fbr  example,  the  aiJrial  hyphie  of  Pilobolna  become 
greatly  «longat«d  wh«n  growTt  in  darkiie*!)  or  in 
orange  light.  Bine  Mifht,  however,  induces  irritable 
tDOVcBKnto  or  heliotropic  carvatni>-t4,  Sm-h»  found 
that  the  eliminatio<n  of  the  ultra-violet  rays  has  an 
effect  on  the  prndaction  of  flowers,  causing  a  Ip-ih 
luxoriant  development  of  them,  Tlit'  accurate  vx> 
perimenta  of  Knglemann.  Keinke  and  TimiriazefT 
have  shown  that  photoavntheais  in  green  plants 
rwtehea  it«  maximiim  in  (be  red  and  orange  rays  of 
th«  flpeetram  between  the  l>m«  H  and  C.  In  the 
caw  of  tbe  red  algw,  howovt-r.  the  region  of  mnxi- 
nm  animilation  is  somewhat  ditferent,  since  the 
(rtalMt  pbotosyBthctte  activity  Is  shown  b^^twecn 
Um  yellow  and  green  bands,  while  in  the  blue-green 
algffl  this  occurs  between  the  orange  and  yellow. 
There  v>  mmc  roMon  to  belioi'e  that  such  iiigmpnt^ 
as  phyeoerythrin,  found  in  tbe  red  alurte.  may  pcd- 
adSB  aoat  ecological  significance,  since  tht;  plant 
freqDenttr  grows  at  considerable  depth-o  in  the 
ocean.  Tn*  Burt  active  asalrailation  ifl  CAased  in 
the  purple  b8Ct«ria  in  the  infra  red  rays  or  those 
f^ys  hartng  wave  lengths  of  800  to  9(H) «  ». 

Son*  iwcctigatoni  havo  notod  an  injnhotw  «lf«ct 
of  lbs  gTMi  nji  on  certain  plants.  This  mfty  be 


accounted  for  by  unlike  methods  aaed  in  experi- 
menting, although  it  Is  well  known  that  ditVroiit 
planb;  respond  in  a  different  way  to  the  eame  light 
stimulus.  Piant.1  n^iipond  totht:  iiltrareti  nml  ultra- 
violet rays,  which  are  well  Icnou-n  to  make  no 
imprfiFsion  on  the  retina ;  and  the  same  may  be 
held  to  Ih)  tniu  in  regard  to  other  forme  of  radiant 
enerjty.  It  hft.i  heisn  ahown  that  electrical  radia- 
tions character i2t'd  by  wave  lenylhtt  vjwtly  longer 
than  the  lust  visible  red  rays  are  able  to  produce 
certain  physiological  filTects  on  plants,  but  whether 
this  will  apply  to  the  Ri^ntgvn  and  RoiNnierel  rays 
has  not  been  definitely  proved. 

Tlieru  ifl  little  likelihood  of  monochromatic  light 
being  employed  to  advantage  in  growing  crape, 
since-  iibnt.'<  are  U'nl  adaptt^  to  mixed  rays,  audi 
as  occur  in  sunlight. 

J  Keinke,  Untereuchongen  iiber  die  li^inwirlmng 
do8  Lichteo  nuf  die  Suuor3toffau8»cheidung  dor 
Pllanzen.  I.  Mitt.  BoL  ZtR..  XVI.  also.  II.  Mitt.  Bot. 
Ztg.  XMl;  T.  W.  Krgelmann,  Various  p«|ier»  in 
Arch,  f.  d.  Gw.  Plyaiol..  Vol».  XXV.  XXVI,  XXVII. 
XXIX.  XXX  ;  Of.  Bot  Ztg..  Bd.  XU.  XUI.  XLVl ; 
TimirlanKir,  Ann.  du  Chim,  etde  phy»t(|..  Vol.  XU, 
Comp,  Kend.,  Vol.  CX,  imi;  J.  W.  Draper.  On  the 
Dticompoaition  of  Carbonic-avid  G!i»  by  Planta  in 
Priamatic  Spectrum.  American  Journal  of  Science, 
XLVI  ;  .1.  W.  Draper.  Scientific  Memoirs,  1878; 
C.  Flammurion.  Elude  de  I'uctian  dea  divcraoi 
radiations  du  spectre  aolaire  sur  la  vegetation, 
Comp.  Rend..  CXXI.  1895. 

Some  of  the  more  important  literature  on  artifi- 
cial light  in  its  rc-lation  to  the  growth  of  plants  is 
as  foltowa: 

L.  H.  Hailey,  Some  I*Teliminary  E^tudies  of  the 
Influence  of  the  Electric  Arc  Lamp  upon  Groen- 
hou-w  Plants,  BulJtitin  No,  liO,  Cornel!  Experiment 
Station.  Augunl,  ISStl  ;  Second  Report  upon  EleO- 
tro-Horliculture,  Bulletin  No,  42,  September,  1892; 
Third  R*[iort  upon  Electro-Horticultnre,  Bulletin 
No.  55,  July,  1893.  (Subsequent  studies  hare 
never  been  published.)  0.  Bonnier.  Influence  de  la 
lomi^re  fiL'ctrique  continue  sur  la  forme  et  la 
structure  dea  Plantes,  Revue  ipfofral  de  botanique, 
Tome  VII.  1895  ;  F.  W.  Rane,  Electro-Horticulture, 
Bulletin  Na  S7,  West  Virginia  Ex[ieriment  Sta- 
tion, July,  IKtJ  ;  C.  W.  Siemens,  On  the  Influence 
of  Electric  light  on  VtgetAtion,  and  on  Ortaln 
Physical  Principles  Involved,  [Proceedings  Royal 
Society,  XXX.  210-219;  and  Some  Purther  Obeer- 
vatiana  on  the  Influence  of  Klectric  Light  on 
VftgeLation,  Procettfllngs  Royal  Society,  XXX.  293- 
'2S:>,  by  the  same  author;  C.  W.  Siemens.  On  Some 
Applications  of  KIwrtric  Energy  to  Horticultural 
and  .Kgricoltoral  Purpfwcs,  lU>|>ort  of  British  .'Idso- 
ciation  of  Advanced  Science,  LI,  474-480;  P.  P. 
Wicrain,  Untersuthuniri-n  iiber  den  Einituss  d. 
Glektrischen  Lichtea  uuf  das  Wacliathum  d.  Pflan- 
len.  Annates  Ajrronomiqnes.T.  VII.  SI,  P.  551  fj73; 
Wrilliiy.  Forschungen  auf  d.  Geb.  der  AKriealtnr- 
physik,  Bd.  V.  p.  488;  M.  J,  loms.  Acetylene  Light 
for  Forcing  Plantii,  Cnmell  CountryraaiC  May,  1906 
(from  this  article  Figs.  46  and  46  an  rodnvn). 
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THE   STIMULATION  OF    PLANT    GROWTH 
BY  MEANS  OF  WEAK  POISONS 

By  Howard  S.  Rttd 

That  plant  growth  can  be  accelerated  by  the 
nation  of  certain  ptiinonR  hax  twi.'^n  Icnowri  ftr  eonw 
time.  The  methixl  wait  at  tirgt  pra^tk-«^cl  in  labora- 
tory oulttirM,  but  has  now  been  applied  succt-38- 
fully  to  plants  growing  in  the  field.  Esporiments 
iii(licat«  that  the  tillcra  of  ttmall  farnif*  and  mnrkf  t- 
garilvns  wiulil  profit  giratly  hy  the  praiclico  of 
crop-stimuUtion ;  they  will  be  able  not  only  to 
raise  Iarg^^^  nmi  more  succulent  vegetables  bat  to 
bssten  thei  maturity  of  them. 

In  th«  i>racticfl  of  niAdicine  it  is  well  known 
tbat  when  fimall  do&ea  of  poi»OD  (e.  g.,  strychnine, 
ftleohol,  ariienicy  are  admini»tered.  a  Htiniulation  of 
aomc  part  of  Lht;  body  tcsuUb.  In  a  general  way, 
the  same  principle  has  been  noticed  in  the  Rrowth 
of  plants.  The  applieation  of  gy|iftiim,  or  lanij- 
plasttir,  white  it  uiidoubtedly  sets  fn^e  potash  in 
the  noil,  hM  \f)ng  )xxn  recognizv4  as  stimulating. 
Thd  application  of  fungicide^  tts  Bordeaux  mix- 
ture, halt  btwn  found  beneRcial:  Rrat,  the  tnixtare 
killis  parasitic  fiinii;i :  and,  eacond,  it  stiranlatts  the 

tlanta  to  more  vigorous  growth.  Orapes  and  gooee- 
erritts  itprayed  with  Unnlenux  mixtiiri^  wer^;  found 
to  contain  1  to  2  per  cf^nl  more  su^^ar  than  the 
fruit  from  nnsprayed  bat  healthy  plants. 

Experiments  trilh  jiuiwnt. 

BxporimenUt  in  pure  cultures  have  been  con- 
docted  principally  on  tlie  lowly  planta,  vik.,  the 
sigie  and  fungi.  In  1Sd7,  Richards  discovered  the 
fltimulating  efTectK  of  line  sialta  on  the  RTowtli  of 
the  mold  funjfi.  Ono,  working  in  Jnpan,  found  that 
compounds  of  rinc,  copper  and  iron,  when  present 
in  wry  small  (|uant)tiw,  vxerted  a  stintulutin^ 
effect  on  the  prowth  of  algie.  In  this  ca»e  he  found 
tbat  the  iitiniulation  wiia  more  manifr-st  in  the 
reproductive  activity  of  the  plants  than  in  the 
tfrowth  in  siie  of  the  individuaU.  I*  tonard  found 
that  the  greiit<'-9t  KlimuLition  with  mold  fungi  oo- 
corred  in  the  presence  of  the  heat  and  most  avai!- 
nbiu  food  supply.  A.^  itiipplfmcntary  to  thi»  fact, 
we  may  mention  that  the  presence  of  very  smali 
amountJf  of  copper  in  di)4til]e<)  water  ia  fatal  to  the 
growth  of  tha  roc)t»  of  seedlings;  while  in  the  pres- 
ence of  food  it  would  undouhtediycaHMHtimDlation. 

Th<i  writiT  h.i!*  ulwitrvi'd  that  wmmU  which  havo 
been  soaked  in  very  weak  potassium  bichromate 
solution  to  kill  adhering'  tfi.*rms,  gurminutv  in 
shortertimo  than  those  soaked  in  pure  water.  Miani 
found,  too,  that  ixilkn-ifrainH  i;i'nninat4il  Itetttr  in 
water  containing  copper  coins  than  in  pure  water. 
The  effect  of  chemicals  on  wed  germin.ition  has 
been  studied  by  njmiy  invw^tinat'irs,  under  a  variety 
of  conditions,  and  the  literature  is  rather  extensive. 
With  the  excerption  of  certoin  reagents,  however, 
no  definite  genenil  statcroenta  can  be  made  regard- 
inj;  their  action.  Kiirthf  r  work  is  iieedtHi  t'>  estah- 
lish  the  principle.t  on  which  action  takes  place.  It 
ia  probable  that  the  facton  influencing  cerniination 
differ  fundamentally  in  certain  riwpeeu  frum  thosa 
alfecttnc  later  growth.  One  need  not  expect,  there- 


fore, that  iiierniination  will  he  stimulated  by  the 
eiuno  cumpoundit  that  etimulato  thv  growth  of  the 
adoleacent  plant. 

Richanis  anil  Vm  students  have  rwwntly  estab- 
lished the  fact  that  stimulated  plants  work  more 
economically  than  onstimulated  plants  ■-  o-i  they 
attain  to  a  given  size  and  weij^ht  with  a  macn 
smaller  consumption  of  food  material. 

Th<i  rcsulto  ubt'Uined  from  growing  plants  in  pnrv 
culture  are  not  all  applit^able  to  plants  growing  in 
the  w)il.  Ciim|M.und8  of  iri>ii.  mangfinewe.  fluorin, 
and  iodin  seeni  to  promise  most  for  practical  agri- 
cultnnt.  The  best  re.sulta  have  often  been  obtained 
by  applying  a  mixture  of  two  or  tnor*}  compounila. 

Sulfate  of  iron  (copperas)  has  often  been  lh» 
subject  of  experiment.  Some  uxperimeitters  re- 
ported favorable  iftsults,  some  unfavorable,  and 
eonie  inferrc*!  that  it  had  no  influence  whalfvcr. 
Its  beiteflts  varied  accerditig  to  the  quantities  used. 
Lnew  found  th.it  the  application  of  1 1«  2  ounces  of 
sulfate  of  iron  per  ton  of  soil  resulted  in  a  Rtiniu- 
lating  action,  and  CritRtha  observed  vt-ry  good 
results  when  it  wa«  applictd  at  the  rate  of  50  to  100 
poundn  per  acre. 

Tho  ailvantage  of  applyinig  two  Htimolating  anb- 
stnnces  to  the  sot!  instead  of  ano  may  be  seen 
from  the  rettnlta  of  an  experiment  which  Ixiew 
perfornied.  using  tobacco  plantx.  The  jilantit  wcrs 
grown  in  soil  in  pota,  Borae  were  watered  with 
dilute  solutions  of  mangnnoiis  sulfate  and  Iran  anl* 
fate  I0.3g  MnSO*  +  0.2it  Fe^O,  in  100  cc.  water), 
othere  with  manganous  sulfate  or  iron  alone.  Tha 
average  height  to  which  the  plants  attained  in 
eleven  we<.-kt(  after  the  apidicntion  of  stimulants 
was  as  folLowa:  When  no  stimulant  wa4  a|)plied, 
4.'>  inches;  when  manganese  and  iron  were  both 
applied.  59  inches ;  wnon  mangan^Mt  alone  wa» 
applied,  !)S  inches;  when  iron  alone  was  applied, 
55  inches.  Tho  average  number  of  floweni  and 
buds  on  the  same  plant  was  also  distinctly  greater 
on  the  plants  that  rei;eivcd  two  .stimnlants.  Those 
that  received  both  man^ane»e  and  iron  producMl 
RS  flowers  and  biida;  when  manganese  alone  wa» 
applied  there  were  50;  when  iron  only  wn*  uppliir^ 
there  were  .'>5.  and  on  the  control  plants,  none. 
It  is  thus  shown  that  the  application  iff  stimulants 
not  only  priaduced  larger  plants,  but  haatonod  their 
period  of  bhwsominK.  An  additional  point  in  favor 
of  iron  sulfate  and  manganous  sulfate  is  their 
cheapness,  since  both  salts  can  be  applied  directly 
in  the  raw,  unpurilied  state. 

Com|HmtidR  of  iodin  have  given  marked  etlmo- 
lation  to  plant  growth.  However,  sinew  they  aro 
extremely  poiftonona  to  planta,  they  muHt  be  used 
in  very  small  quantities.  A  toiKlressing  of  indid 
of  potassium,  applied  at  the  rate  of  50  pounds  to 
the  acre,  injur4sj  whi^nt  and  barley.  Snxuki  found 
that  such  small  quantities  a«  one-third  of  anonnett 
per  acre  were  sufficient  to  caut*e  stimulation,  sad 
that  four  ounces  per  acre  wa:<  amply  HufTicient. 
These  small  tjuantitit's  were  dis-tolved  in  water  and 
sprinkled  on  the  soil.  This  sulvttancc  increased  the 
weight  of  radishes  M  per  cent  over  the  yield  on 
control  plot*. 

The  writer  haa  tri«d  the  elfect  of  aom«  potooDOOB 
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sabetancvtf  on  the  grovih  of  potauxia.  AJthouKh 
the  nsulta  are  far  fram  complt-tK.  thuv  imli'cato 
that  manneiiimti  carbonate,  applied  at  the  r:ite  vt 
2U0  pounds  per  acre,  ani)  iron  and  miingnnouH  sul- 
fate apptid  at  thd  rate  of  IT  and  175  |kiuiii1m  per 
acr«  n^jpoctivftly,  ox<Tt  a  stimutntinj;  action  on 
the  erovth  of  potato  tubers.  The  benefits  of  glimn- 
l&tion  wt-reehowii  nut  only  iii  thr  increased  yield 
of  the  tnbeni,  but  alsu  in  their  imiiruvetl  quality. 
The  action  of  tli«  tuiRie  poiaonmM  cnmpound  is  not 
alwajFB  the  same  on  dilFerent  cruj«.  juxt  sn  the 
feedin'ft  of  diffiirent  crwpa  must  vary.  Theauli'in 
will  prohiihly  vrtry  also  on  soil*  aftowi- 
ing  to  their  content  of  acids  or  alkaliee. 

Tbo  application  of  emull  quantities  of 
organic  sobstancea  haviiiK  a  toxic  elTect 
at  Iii|;)i  conc:i-ntration«  iii  oflvn  ktneficlal, 
vvipwially  when  appliifd  to  certain  un- 
prodactivfl  soils.  BulL'tin  Na  28  of  thp 
ttuma  of  Soils  of  the  L'nit^^  Stat€«  I>- 
paitmeDt  of  Agriculture  deflcribos  the 
beaeSeial  I'tTi-cts  of  tannic  acid  and  uf 
pyrogallol  when  applied  in  amalt  ignanti- 
tiea  to  an  nnproiUictive  soil.  The  a|)|i!ita- 
tioB  of  tannic  acid  at  the  niU-  uf  one  part 
per  tnillion  of  soil  incn-naed  ihe  ^rrowtb 
of  wheat  »o«dlin){S  alHinl  75  i)erv«nt.  In 
another  ejcperiment,  pyrogallol  waa  add<ii 
at  lh«  rat«  of  500  parts  per  million  of 
noil.  On  aoil  so  treatwl,  the  grnwth  of 
wh«at  planUi  whs  twice  that  un  Ihu  un- 
treated soil.  While  it  is  not  probable  thut 
the  anplicatLon  of  itilher  of  these  taxi-  Pig.v, 
namiM  siLhstancea  will  b«  profitable  for 
the  commeroial  grower,  it  it  shown  that  growth 
may  be  accelerated  by  a  wide  range  of  substanciH. 

Bdurimtian. 

It  may  be  in  placn  to  ntcntion  the  action  of  ann%- 
tbMks  00  plant  growth,  since  the  anie«theticj< 
b«>haT»  art  poisons  if  they  are  allowed  to  act  for  any 
length  of  time.  The  ptant^i  »rv.  incloAcd  in  a  tight 
computment  and  expoiKMl  for  a  »hort  time  to  the 
Ttpon  of  ether  or  chloroforni.  At  the  Govcmmi-nt 
Boitanical  Garden  in  Dresden,  lilac»  treated  with 
Ather  on  October  19  prodactMi  blossom!*  Nnvemher  8. 
Another  nnson  tho  «therixed  plunt»  bloMuomed 
November  13.  Etherisation  does  not  hasten  the 
blooming  period  of  lilacs  if  the  poHod  of  rvet  \» 
4ntiri^)yconip!i;t«d  befwe  the  an»sthetic  ia  applied. 

The  practice  of  etberizution  is  mt^-tint;  with 
favor  among  the  fturista  of  France.  In  America 
it  las  been  applied  with  sncci-ss  to  tie  forcinjt  of 
rhDharb.-ind  asparajicim.  Sandst^n  showed  that  chlo- 
roform and  ether  hiid  an  aci?«leratinK  inflDotioa  on 
seedlingn,  but  they  werv  injcrioun  t»  narcltunu. 

Exporimentfl  made  at  the  Cornell  (N.  V.)  Experi- 
ment Station  gave  inUirvxtini;  rvuults.  A  Pt:r»ian 
lilac,  SyriHSfi  vulyarit.  was  placed  in  the  forcing- 
bonae  on  November  24,  after  having  iHHtn  vthuriMd 
for  24  hoors.  Within  live  days  many  leaf-buds 
Wens  eattrely  open,  and  by  DeaTOber  11  the  plant 
was  in  fall  Uxt.  The  flrxt  flower-hndf  op«r>Ml  on 
DK»«ib«r  6,  and  the  plant  was  in  full  bloom  on 
D«oemh«r  25,  just  31  dayii  aftvr  tbt  bt^Lnning  of 


tho  exporimont.  A  ch-^ck  plant  did  not  reach  full 
bloom  till  six  days  later.  When  the  plants  wer« 
exposLfl  to  *-thcr  fiimea  for  a  ItmKer  period,  more 
raarkw)  resultJi  were  secured.  A  lilac  etherised  for 
48  hour*  mjiilo  a  gnin  in  coming  to  full  liiwer  of  8 
days  over  the  elieclt  plant;  one  etherised  for  72 
hours  gainftd  10  days.  A»ti&e  Japanim  etherized 
for  24  hours,  in  one  instance  waa  in  fitU  bloom  a 
month  to  five  weeks  before  the  check  plant.  Ksperi- 
ments  with  bulbe  also  ahowtid  favorable  n-sulla 
from  etherisation  (Fig.  47).  Narciasua  showed  a 
|T!iin  isryiiig  from   two  days  to   three  wwks  in 


n«[Ciuu(  atuenvM  (il  iboTtsBl)  ana  not  cmeHicd  (attaeielth 

coming  to  full  bloom,  reaults  contradictory  to  those 
secured  by  t^andsten.  Two  lots  of  LUiam  langi- 
fionin  showtrd  a  dtvidt-dly  Ulli-r  gniwlh.  but  no 
gain  in  the  time  at  which  firwt  bloasonis  appeared. 
A  third  lot,  which  had  \imn  etheriEttd  for  a  longer 
time,  tihowed  a  gain  in  both  time  and  height.  [A 
brief  nccoTint  of  these  (Cornel!  Kxperimenta,  by  J. 
Eaton  Ilowitt,  and  Clntidc  I.  I«wis,  appo^rs  Id 
The  Cornell  Coantryman.  May,  YM^ ;  a  hollelin  of 
thewOTkhaeaotuppcun^aa  thio  article  is  written.} 

LileraluTe. 

The  following  referenced  include  moet  of  the  liter- 
nturn  that  h.is  hcon  publtRhi^d  on  plant  stimulation  : 
Raulin,  Etudes  chimiiiue  sur  la  vi^gMfttion,  Ann.  d. 
ScL  Nat.  Hot.  [v]  XI.  91.  1869;  Richards,  Uie 
BocinHusaung  doa  WuchsLums  dniger  Pilw  tlurch 
chemiBcher  fieiee,  Jahrb.  wisa.  Hot.  ilO,  C.G5.  ISflT ; 
Sandsten,  Tho  Inrtu^nw  of  Gattea  and  Vapor*  on  tho 
(irowthof  Planta,  Hinn.  Botanical  Studies,  Vol.  2.  p. 
fiS,  1898;  Richnrds.  The  Kffect  of  rhomica!  Irrita- 
tion on  the  Economic  Coefficient  of  Sugar,  Bullplin, 
Torrty  Bot.  Club,  Vol.  26,  IfW,  1899;  Ono,  L'eber  die 
WachstumsbuKhleunigung  I'tniger  Algun  und  Pilze 
durch  chemtDcber  Reioe.  Jour.  College.  .Science, 
Imperial  Univeraity.Tbkyo,  Vol.  13. 141-lRfi.  IMO; 
Loew,  On  the  Treatment  of  Crops  by  Stimulating 
Compnundm,  Bui.  College  Agrioultunj  Imperial  Uni- 
versity. Tokyo  Vol,  VT.  161  176,  1904 ;  Uthnin, 
Stimulation  of  !Jt«rtgmatocyBti»  by  Chloroform, 
BqU  lS>rT«y  Hot.  Club.  Vol  32,  3S7. 1905. 
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KFFFXrr  OP   KI,F.CTRICITY  ON  PLANTS 

By  G.  B.  Stout 

The  retaliun  that  eiisU  between  electrical 
stimulation  anil  plant  growth  han  ho(^n  a  auhju'ct  of 
much  sluiij'.  C'lvormg  a  urtut  rari};u  of  methwls  and 
condiliutie,  and  prodocinfi  varied  and  conflicting 
results  :  but  the  (juostion  has  not  yet  had  the  car^- 
ful  and  eystematic  study  neceHeary  to  the  formu- 
lation of  niiiii  for  ]irfu:tical  applicatian.  Much 
hns  beE^n  writt^*n  on  thi;  subjwt,  and  the  roailur 
vill  Hnd  a,  few  citatianR  at  the  end  of  thiA  article. 
It  is  hyr«  Mossililo  to  gifo  only  a  v«ry  guiiL-ral 
outline  of  tne  eiperimantal  methods  that  have 
been  triwl  and  the  results. 

liittorieal  ikticK  nf  mdbiAn  and  Tftultx. 

Investijiationa  pertaininR  to  the  efTects  of  elec- 
tricity on  plants  hav^  htwn  made  by  varioutt  ex- 
porimenters  fnr  IfiO  ywira  or  mf>r«.  It  might  bo 
BuppoBed  that  electricity,  which  ao  univeraally 
manifc«t»  Jtacif  in  natnr*-,  wnald  iind^r  ci}rt«in  con- 
ditions be  capable  of  acting  a^  3  stimulus  to  plants. 
That  the  routa  of  plaiit#  an;  suectptililc  to  l\iv. 
influence  of  galvanic  currents  (gidvanutrDpiani) 
has  l>eein  shown  by  the  experimBnte  of  Kt^-ing, 
Urunchyret  and  othi_>r« ;  and  Hi'ubr  haw  shown  thai 
the  aerial  hyphie  of  Pfij/eomi/ws  ailfns  are  nt'^a- 
tiv:>ly  ol('^<'trotr(tpi<! ;  that  i«,  thi^y  b^-nd  away  fn>ni 
Herti  wavea.  It  has  alao  been  known  for  some 
time,  through  th«  exptsrimunta  of  Kunhvl  and 
others,  that  okictric  curronts  exist  in  the  plant 
itself.  The  cause  of  the.<ie  currentH  has  been  attrib- 
uted to  minut«  streume  uf  water  pufiMini;  through 
tho  plant.  The  oxperimentR  of  [laake  have  shown 
that  ditfcronccR  in  thw  elMtricJil  notontial  in  the 
plant  are  cbieSy  caused  by  metaooiism  and  ree- 
pirulton. 

The  iniluencfl  of  carrent  electricity  on  plants  has 
rec<*ivi'<i  the  most  allentii>n.  Attention  was  Brst 
called  to  the  inlluence  of  electricity  on  growing 
plants  about  thft  middle  of  the  eJjfhtiwnth  century. 
Thu  exptirimi-nt*  made  by  Dr.  Mainbray,  of  Edin- 
bar|;h,  in  174t>,  were  among  the  first  Ho  electrified 
two  myrtles  for  a  {N.Tiod  of  onu  month,  and  rcpiirt(.-<l 
that  not  only  waa  their  growth  accelerated  but 
that  they  put  forth  htoasora*,  which  was  not  trut 
of  myrtles  not  electrilied.  .^bout  the  »aine  time. 
Nollet,  a  diatingninh-ed  FVeach  physicist,  who  had 
heard  of  Mainbray's  oxperiments,  look  up  thi>  sub- 
ject. He  had  previoDsIy  been  occupied  with  the 
phenomena  c^aaeotvd  with  the  bchavi'.>r  of  Quids  in 
capillary  tuliee,  and  Mainbray's  esperiinents  huk- 
gcstcd  to  him  the  possibility  of  the  incrciun-d 
growth  in  plant*  being  due  to  the  increase  in  the 
flow  of  sap  brought  about  by  Hnctrical  simulation. 
Hi*  first  experimenta  were  mmle  on  various  fmitw. 
which  after  beinjj  weighed  were  electrified  and  then 
veighi-d  again,  and  the  result  ohow^d  that  tloc- 
tricity  considerahly  accelerated  evaporation.  In 
1747,  Nollet  i-xperimenlcil  with  two  w«iHii-n  pots 
filled  with  earth,  in  which  were  planted  mu&turd 
tieedK.  One  wan  tr«at«d  daily  with  an  electrical 
machine,  the  other  beinKk^^pl  aflachi-ek.  He  found 
aa  a  result  of  eiectrifyiog  that  gcrmiaation  was 


coneidi^rably  incrcaMMl,  and  in  the  course  of  a  week 
or  more  the  electrified  plants  wore   nine   tnchcs| 
high,  while  the  non-eiiritritlnd  ones  were  only  thrill 
inches   hijjh.     Nollcl   repeated   the  exiwriment 
numVjer  of    times  with   various    planta,    alvay 
■ohtaining  the  aamo  result.    Hw  found.  how«verJ 
that  the  electrified  plants  were,  as  n  rule,  we 
than  the  non-i-iectriiit'i.    Jallal>ert,  in  174$, 
pcatcd  Nullot's  exi>ertment8  on  mustard  nnd  emi' 
seeds,  and  ohtained  nimilar  nNiultA.    He  also  elbo- 
trificd  bulbs  of  hyacinths,  .joniinils  and  narcimnft 
placed  on  takes  of  resin   in   gUwaes   filled   witl 
wnt>T.  th<-  rijiHin  tjoingconnocti^d  with  wtn'slcAdin 
to  a  friclional  machine.  He  found,  as  hud  Nolle 
that  the  electrified  onca  gave  oti   more  moiat 
than  tho  DOQ-filoctrified  oatm,  and  aUo  that 
electrified  planta  grew  mora  rapidly.   Their  leavee' 
wtTC  larger  and  their  flowcm  opened  suuncr  than 
the  ones  not  electrified. 

E):|K'riments  went  made  al>oiit  the  xnma  time 
also  un  bulbs  planted  in  boxes,  with  similar  reKuIts. 
In  1747,  Bom  electriHed  several  different  kinds  of] 
flhruhs,  the  growth  of  which  waa  accelerated. 
Similar  results  wure  olitainMJ  by  MenoUt  in  1748. 
In  1771,  Sif^aud  de  la  Fund  vxperimpnttil  with 
bulbs,  and  found  that  when  they  were  electrified] 
thf-y  grew  faster  ami  formetJ  more  ht-.althy  ptanta 

He  Lncepi-de.  in  !77i»,  fnund  growth  and  germina- 
tion invariably  accelorated  by  the  use  of  electricity, 
Marat,  in  1782,  vxperimc-nt^'d  with  ltttuo»  and  ob- 
tained positive  results.  Bertholon  sobeeqnentlv 
f\?poat^-il  the  experiments  of  Nallet  and  obtainevj 
Himlliir  ruNults.  and  he  morcnror  made  many  obtief^ 
vati'iiiR  in  iL'gard  to  the  vfTw;!:*  of  nk-ctricfty  oo  th« 
ripening  of  fruit,  color  of  dowers,  and  the  like.  H« 
was  the  first  to  attempt  to  apply  electricity  in  a 
practicn!  way  in  the  growth  of  crops,  and  ho  even 
Went  so  fnr  as  to  rvcomm^nd  it  as  a  panacea  for  all) 
diseases  caustid  by  iniMKila  and  fungi.  Aehard,  Do 
Ransaure  and  Gardini  likewise  reported  beneficial 
rtaults  from  ihu  utm  of  clretricity- 

IJardini  stretched  iron  wires  over  his  garden  at 
Turin  for  the  purpose  of  expt^rimenting  with  almna- 
pheric  electricity.  Aft«T  a  *horl  time  the  garrlon, 
which  had  been  unuftually  prolific,  began  to  fail,, 
tho  pbtitft  liccame  unfruitful  and  wilted,   Ing. 
hnuEz  and  Schwankhard,  in  lTSr>,  mode  exiMtrimeotfl^ 
with  plants  ciiltivatiii  ir  I>eyden  jars  fllW  with 
water,  and  obtained  negative  results.  The  exjieri- 
mcnti)  wero  criticiKi4  by  nuvamier,  who  maintained 
that  the  methoijM  empinyet!  werv  not  wit  is  factory. 
Inacnhotm'^  negative  r«sulte  were  confirmed  by 
SyTvertrot  Pactj?.  Van  Troof^twyck  and  KrayenholF. 
InKenbousz    and    von    Dreda    repeated   (lardini'a 
experiments  with  overhe-ni  wires  across  a  garden, 
but  both  failed  in  observing  any  effect  what80«v«r 
on  the  planU.    In  Hi^S,  Carmoy  sowed  grains  of 
wheat  in  electrified  tin  vessels  and  found  gormi- 
nntion   and  giovth  accelerated.    Iloutand  Be<'ured 
negative  rv)<uUa  with  cr«u<  swie  p!ant<d  on  plat«ftj 
of  cork  in  electrified  porcelain  vessels  filled  witk| 
water.  D*Ormoy  c!e^.^trift«l  mustard  and  lettuce  i 
for  several  days   in  moist  earth  ami  found  thelrj 
germin.ition  alwnyii  accelerated.  Ilertholon  encloMtl 
seeds  uf  turnip,  endive  and  ojpinauh  in  Cio-fdl  udl 
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Pl(.  48.  Ad  eail]>  plan  fat  uppljring  cleclnnEd  watci  b>  pltDls  ( Bettfaubn ,  1?eil.  Thf  nmii  nu 
li>>«raiul  cm  9,11  lUitilnLfMS  UKiiiiklnl  ntHirnrrii  <!rHiitDt  rt:r  rh*  iiv  <>  jiifm^laiiKMiU  ax  TEia  rlitht.  Th# 
■  Ipi^tfle  i^tirmitt  mt*  (n  ltArihrrit<i1  ^y  ■  wiiv  nllncho^i  lu  Hi.?  (Hit,  n«jc1  uiciiitiEijc  nl  Ilia  <ip«TB- 
tur't  rptl.     I  Arci  Wullnr,) 


keptthetii  cotislantly  cieclrifiM  for  some  daya,  after 
wliicb  they  wem  sown.  He  faund  Kermmatitui  licccl- 
er»t«d.  Vawtalli,  in  1788,  obtained  beneliiMal  rc-salts 
tmm  liuilmcnt, ukI  flodIddeRoi!lcrv>8,  who  experi- 
mented  with  wheat,  beans.  r>*e,  peut,  radij<h,  and 
otbors.  I>(*  RoziifrtM  maintniiK.il  that  not  only  was 
BenDination  accelorattMl,  but  in  all  cams  the 
«)Mtrifl*d  plants  were  larger,  vrith  lonKer  roots  and 
jEreener  leavoe.  Hum- 
ooMt  Wlicved  that 
etoctricily  exertcil 
cotttidenble  in!lu<>nci> 
OB  plant  growth.  On 
Ute  other  hait'l,  Sene- 
lu«r  VIM  d  o  a  b  t  f  a  t , 
white  de  Cimdolla  vm 
led  to  think  hj  hi^ 
rxpcrimentA  that  t'lcc- 
tricity  had  very  little 
iffoct  on  planUt. 

The  varittU9  ei|>eri- 
menta  which  wciru 
made  with  I'lectricity 
Qp  to  thix  time  were 
made  with  Btiilic  cIl-c- 
tricity.  With  the  dis- 
cover)' ''f  voliaric  elwctricity,  olh-jr  nitthods  of 
ez  peri  men  tin  j;  were  empbyw]. 

From  the  year  !S00,  thir  iiujtict  of  olectrisity  and 
plant  RTowtli  receivid  little  att«Dtion  until  1844, 
wh«D  there  was  considerable  iiitcnatmanifesti^  in 
the  suhk'Cl  from  the  iMults  of  Forater'a  oxpLTi- 
ments^  lie  endeavored  to  ntiliM  the  atmospheric 
^ectricity  hy  etrvtohing  wirwi  over  a  crop  of 
barley,  and  found  thut  i^rowth  waa  increased  in 
a  most  ftxtmordlnary  mannt^r.  In  1844,  Ross 
nud«  some  experiments  with  galvanic  currents 
which  Wi-rv  di-ttcrilK-d  in  the  pnvciiiings  of  the 
Ntw  York  Farmers'  Club.  He  planted  a  fiidci  of 
potabon,  at  one  end  of  whit-h  he  biirifd  a  copper 
pUl4  five  fvet  in  length  and  fourteen  inches  de«p. 
cooneoted  with  a  wire  to  a  zinc  plate  of  the  name 
alae  200  f«ot  away,  at  the  (>)>|tri^it4^i  <^nd  of  tht^  row. 
According  to  Ross,  potatoes  grown  on  the  treated 
row  wer«  two  ana  one-half  inch<:j  in  diunietvr. 
wlila  those  grown  on  the  untreated  row  in  July 
vtte  ooly  one-half  inch  in  iliamHer.  i^imilar  gal- 
Tanic  culture  experiments  have  been  roiide  by 
Sbeppard,  Helmert,  Fitchner  and  Sithne,  Tschinkel, 
B(imA»in,Maorek4ir,Wollny  and  others.  Shi'ppurd 
anplored  copper  und  zinc  plateti  two  feet  long  and 
niM  inch«6  wide.  Thcac  wltu  connect-.-d  with  wiren 
and  buried  in  the  BoiE  nine  feet  apart,  utid  a  noni- 
ber  of  H«fls  of  dilTerent  kindH  wi-r»;  ahwh  in  In- 
twevB  thorn.  Ho  found  thut  many  of  the  fwiis 
BOTniBated  poorly,  and  Rome  of  the  planti*  eventn. 
My  AM,  althoagh  thu  til'iitriL'ally  stimuIatLxJ 
tnmip  plants  showed  s  greater  development  than 
thecbeck  plants.  Helmert  found  in  some  insttinces 
that  nowth  was  accelerated ;  on  the  whole,  how- 
ever. il«  ohtainc-d  negative  reitulta.  Fitchner  and 
SShae SKnred pcHiitivo  ruMulLswithhnckwhtnt. Hum- 
laer  wlwat,  peaa.  and  certain  other  crnpa.  The  gain 
was  16  to  1^  per  cent.  T«'hiiikel  obtained  a  wn- 
■jderabte  ooceleratioo  in  germination  and  growth. 


The  electrified  plants,  he  asserted,  were  mach  more 
robust.  He  attributed  thu  benelicial  eifucts  of  kUc- 
tricity  to  the  JocompoBition  of  certain  salts  in  tho 
Kiil.  HijM*fiei«H  found  both  gruwth  and  germinatirm 
to  be  uccL'lerated.  Maercker  L'X{)eriment^>d  with 
suEar-heets,  and  his  experiments  showed  no  dilfer- 
URCC9  b»'tw<>^ii  th«  trcat-^d  and  tho  untreated  planta 
either  in  the  weight  or  jiercentage  of  sugar.   Some 
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expenmenta  were  made  by  Wollny  onarnoreMt«n< 
give  Bcaleand  in  a  very  carefol  manner,  with  rye, 
beans,  peas,  potatoM,  rape,  bt^to  and  othersi,  and  in 
almost  every  instance  he  obtained  negative  results. 
Chemical  analysis  of  the  treated  and  untreated  soil 
showed  no  dilFerenco  in  tho  amount  of  potaKh, 
ammonia,  phosphoric  acid  and  pota^iitm  nitrate, 
even  when  comparatively  strung  currents  had  been 
pa.4!Jed  through  it.  Blandeau  found  that  when  aeeds 
of  poa*,  beans  and  whoat  wor*  treated  ono  minute 
with  a  constant  induction  cnrrent,  germination  waa 
hofltcned,  &ad  tho  cloctriflod  et».-d  gave  rit<o  to 
stockier  and  greener  plants.  He  also  found  that  the 
frnit  of  th«  apple,  pear  and  others  ripened  much 
earlier  when  subjected  to  electrical  treatment. 

Chodat  employed  static  elc^ctricity.  and  found  that 
th«  germinstion  of  the  pea  was  aeceleratiMi,  and 
that  the  electrically  treated  seedlings  were  longer 
and  thinner,  and  their  Ic-avos  somewhat  umalk-r 
thftn  normally  rtowo  plants.  Paulin,  who  likewise 
ufH  static  elcftricity,  ot>tain<.-d  positive  rwults. 
He  placed  his  seeds  inside  a  Leyden  jar  in  which 
W33  sDspended  a  copper  wire  connecttfd  with  the 
oonductor  of  a  friclioniil  machino.  In  ordt.T  to  get 
the  beat  resaits,  he  found  that  the  jar  containing 
the  df.'ieda  must  be  chargv^l  hourly,  tho  kngth  of 
time  which  this  must  be  kept  up  dejiendingentirely 
on  tlie  kind  of  .seed  employed.  He  mainlainiHl  that 
oWtricity  not  only  ac^'ek-ralcs  germinution  but 
that  it  is  capable  of  awakening  the  dormant  life  in 
seeds. 

Spc^ichnew  foand  germination  greatly  accelfr- 
ratod  by  the  use  of  galvanic  electricity.  According 
to  t^peschnew,  treated  seeds  genninated  four  «r 
five  day«  earlier  th&n  untreated  eeeda  and  poaseeaed 
longer  and  stockier  stems,  Weukes  applied  electri- 
fied wat*r  to  new!,  which  resulted  in  an  accele- 
rated germination  and  gmwth  of  Hivdlirigrt,  Mi'Lnud 
found,  by  the  use  of  direct  currents,  that  many  aeeda 
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(^riTiinat«(l  esrlwr.  The  grmvlb  of  the  treaU^fl 
seeds,  morottvor.  exceeded  that  of  the  norma]. 

Piiolin  (■n'cU'd  pnti'it  in  tlio  middle  of  lii^  oxiK-ri- 
loental  plots,  which  8U(i(iorted  a  collwtor  com]>o8e(l 
of  Dtiini.*rDui  cvi>i>«r  wia-s.  An  inaulutt.*d  wiro  con- 
nected Lhe  tolWlor  with  nn  iron  wire  buried  in  the 
8o(I.  He  ajweru-ii.  as  a  rewult  of  hiH  tx|H?riiiii-nt.«.  a 
gain  of  3:)||  p4>r  cttnl  in  the  production  of  putatoejt. 
Jodro  experinientMi  in  a  simikr  way.  Hitwiever, 
h»  cuTiTitcU.'i  his  collector,  which  wa»  on  a  p<de  ^5 
fe*t  high,  to  ft  wire  attai'hed  to  zinc  platea  in  the 
•oil.  Ho  obtiiini.>d  an  average  iniireose  of  2a  to  50 
per  cent,  and  in  some  inatancea  nearly  1C)0  jjer  cent. 

MaccAKni''^  mi'thtid  wan  «imn'wlii»t.  ilitTi-n.Tit  from 
tlio  preceding  one.  He  attachfii  wires  directly  to 
sixteen  gra[H)-vines  and  eniieavftred  to  [lasa  the 
atmo»[)heric  eleetricily  lhrc>ut;>h  the  plant.  Chem- 
ical analysis  of  the  plants  at  the  end  of  the  season 
live  montha  later  showed  only  a  Blight  differunce 
in  the  normal  and  treateKJ  plantn. 

Aloi  found  that  atm(in]ihi^ric  t-lectricity  works 
favorably  in  the  nt^rrainjition  and  growth  of  l^efuea 
joiftwi,  Xfit  it'ifin.  Triticina  unfinim,  Xinit.maa 
Tabamm.  and  Fiilia  t'ulgarif.  Celi  employed  static 
«lectricitv.  He  ntserted  poBitive  reBults  by  charg- 
ing a  wire  provided  with  numernu*  Kmall  points, 
which  were  auspendi-d  uver  growing  fiuedlin^K. 
Frtda  fxpfriracntt'd  in  a  aimiiiir  way  with  Pcnicil- 
lium.  but  obtained  nejfatix-e  results. 

Leni)»triini  i.htaiTiiwI  favnrablw  ntmilts  with  static 
electricity  in  a  iarj;e  namlwr  of  cases,  in  which  he 
uaed  a  larg*'  Holtz  m-ichimt.  The  win-  meshca  wcrp 
sas])ended  over  the  plants  which  connected  with 
th«  positive  poitt,  the  negative  pulo  Uring  cunnt-cted 
with  the  pround.  His  experiment*  exfcnded  over 
a  period  of  years,  during  which  tirat-  lie  i-mploywl 
a  larger  number  of  planU  than  any  of  his  prede- 
ce-HBora  am!,  on  the  whole,  his  expmmi"nt.-t  nre  the 
most  truatworthy.  Ho  uwod  u  larf^  viiriety  of 
plants,  some  of  which  were  favorably  and  oth«ra 
nnfavurably  atimulattxi.  lie  dcmontitratcd  that 
fltrone  charsea  were  imfavorable,  and  arrived  at 
the  conclusion  that  etreirit^ity  acta  in  an  indirect 
way,  and  that  oione  ia  produced  by  electrical  diit- 
chargw  which  havo  an  influence  on  plants. 

Atmospheric  tJedneiln. 

Dahamet.  in  1758,  maintained  that  electricity 
may  be  concerned  with  thofle  remarkable  atmoa- 
phoric  changi-a  which  aiTcct  plants  in  ao  marked  a 
manner,  f^imilar  ideaa  were  entertained  by  Mann 
and  Bfccaria,  who  ht>Iiovod  that  after  tbundt^r' 
fltorms  planta  of  all  kindx  grew  with  remarkable 
rigor.  However,  he  attributed  more  marked  effect 
to  the  constant  but  feeble  electric  conditions  of  the 
«arth.  Hertholon,  in  1773,  called  att«ntion  to  the 
inliucncc  of  meteors  and  lightning  on  the  germina- 
tion of  seedii  and  the  growth  of  plants.  He  atlrib- 
nted  tha  foilurw  of  tho  hop  crop  in  1787  to  thif 
oomparutively  small  amomit  of  lightning  during 
that  yc-ar.  In  fact,  it  hof  h<*n  b«li*vod  for  many 
TOU*  in  Europe  that  there  is  some  connection 
between  thunder-Atormit  and  Ihu  behavior  of  plants. 
A  common  Having  among  the  German  peaaantA  ia 
tliat  if  a  thunder-storm  occum  daring   blooming 


time  buckwheat  will  not  set  its  fruit.  SoDlft  vant 
ago  Lindley  made  measurements  of  planti  dnrtng  ■ 
thiind»r-»Uirm  and  found  no  particular  difference* 
in  their  rate  of  growth,  and  Matthew  thought  t« 
have  disproved  the  notions  about  huckwheat. 

Among  farmers  and  others  the  idi-a  has  long 
Wn  hi-id  that  milk  soura  very  rapiilly  during  ihun- 
der-fltorms.  There  apjteara  to  be  Bomo  foiimlalioa 
for  this  belief,  ntthoiigb  bmiteriologista  attempt  to 
account  for  it  by  tha  occurrence  of  the  warm  and 
hamid  condition  of  th^  atmosphere  whi(-h  uiiunllf 
precedes  tbunder-«torroi!.  Our  exp^rimenta  on  the 
influence  of  elwtricity  on  milk  tend  to  dhow  that 
thv  farmiVa  idea  i»  well  founded,  at  least  in  many 
instancea,  since  a  very  Hiight  charge  of  electricity 
given  to  milk  increaaeH  thu  number  of  tiact«ria 
enormously  in  a  very  brief  period  of  tme, 

Km'mp  of  ike  curly  work. 

Taking  into  coneid«ratton  the  reaQlle  of  tha 
various  experimenta  which  are  embodied  in  the 
foregoing  r^sum^,  there  would  api)ear,  notwith- 
standing thu  HK^alivv  r«f«ult«,  which,  howuvur,  are 
considerably  less  than  the  positive  ones,  to  beaome 
reason  for  believing  that  electricity  exerta  an 
inlliience  on  ptnnt  growth.  Many  of  the  experi- 
muttts  giving  positive  rettulta  were  notably  crude, 
cdpocially  thu  carliur  ones,  and  uvea  many  of  the 
later  ones  are  not  detailed  enough  to  allow  of  any 
n^liuhie  coiicliHirins  Wing  drawn.  In  the  greater 
majority  of  casefi  too  few  plunta  were  used,  faulty 
methods  were  employed,  the  srtfia  wore  nsually 
Bown  in  earth  where  no  accurate  means  of  detet^ 
mining  the  relative  acceteratiuo  of  gt^rmlnatioa 
wafl  pofwible.  In  the  utter  absence  of  mi>aaarementa 
of  ciirri!-nl  xtrcngth  and  the  growth  of  plants,  the 
results  based  on  mere  8n{>erticial  comparisons  were 
of  little  more  value  th.in  guesswork.  In  soma 
of  the  mon)  recent  e!i[M*rimmil.i,  howevt-r,  comiiari- 
»0M  have  been  made  of  the  treated  and  untreated 
plants  by  weighing,  ami  in  eomu  ini;itanc«s  chemical 
analysis,  a  very  uncertain  method,  was  rnwrted 
to.  (>n  the  other  hand,  it  shouli!  be  home  in  mind 
that  it  is  easy  to  repeat  some  individual  experiment 
that  gives  a  positive  result,  and  by  introducing 
Home  itliglit  variation  in  the  methods  emplovt'd,  or 
modifying  the  strength  of  current,  results  of  a 
ijtiite  dilferent  nuturo  may  bu  secured. 

The  most  severe  criticiama  that  can  he  brought 
against  the  varioua  experiments  perinin  to  the  lack 
of  sufficient  data  concerning  the  current  strength 
employiNl;  nor  are  there  any  data  concerning  the 
retuatance  or  electrical  potential  from  which  the 
current  .itrongth  might  be  calculated.  The  insuffi- 
cient number  of  plants  need  and  the  lack  of  repe- 
tition of  varioua  experimients  under  the  same  cod- 
dltions  constitute'  mtIuus  olijL-ctit)n&  It  would 
appear  that  individual  variation  oa  a  factor  was 
ignored  in  tbf  majority  of  thejie  experiments. 

Since  there  is  a  limited  range  of  current  which 
acc«l<vratM  growth,  it  is  an  easy  matter  to  over- 
step the  range  and  obtain  iiQgat1v«  raaultK.  Thia 
would  seem  to  he  the  cise  in  the  very  carefulljr 
conducUxl  experiments  of  Wollny.  Tbu  eamo  crlU- 
clam  can  be  oronght  againiit  Preda'a  experimenta 
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with  Penieilliiini,  in  which  case  ha  obtained  neRS- 
tive  resulUL  The  writer  iii  Dnahle  tu  lind  any  iitdi- 
Mtion  of  th» potential  tmployei]  in  hi^expprimenU. 
tat  from  hia  n^ulta  it  wouM  appear  that  he  waa 
calirvlv  out  uf  nitiKc-  If  h«  hiid  (Mii|iluyL'd  a  puti-n- 
tial  cu  aboDt  fifty  rolbi,  difTer^nt  results  wntild 
midailbtodlf  hare  hi^>n  Aht3in*<d.  iiiiutmuch  as  Kiii-h 
haa  been  the  case  with  Monuh^ii's  ex[>«riTDent8 
with  Mocor  and  t'hycomyoefi,  which  are  equally 
d«)ical«  orgonisiDB. 

kaviU  ^oriM  and  rtmdl». 

The  writer  and  nome  nf  hin  stiid«nL»  have  rnn- 
ducted  for  n&ny  y«ar«  an  vxtt-iMivt-  serius  oT  vx- 
perinneats  dealing  with  the  inDaence  of  current 
cin-lricity  on  plants.  Only  n  iiart  of  the  re^ultj"  of 
thn>»  exp^rim^ntfl  has  h^n  published,  and  in  Rivinf; 
a  returns  of  the  subject  of  ck-ctritity  and  pliint- 
growtb,  tbi;  writiir  will  draw  diniuctionfl  from  his 
rariovB  eiporimpiit.^  represpfiti  nit  data  secured  from 
tlte  on  »f  ovi-r  50,0(K>  plmitn. 

The  experiments  made  by  Kinney  in  189G  showed 
coraidorable  accokration  in  th<.>  ei-rmlnatinn  of 
•Mda  and  grewth  of  seHllinp<,  ana  the  idea  that 
weak  eorreats  of  electricity  act  aa  a  Btimotus  wa.i 
prwvtd  to  hv  wi-U  foundnl.  Ho  ex  peri  men  ted  with 
static  eltwtridty  and  aUii  with  direct  and  alternat- 
Init  cnrri-nu-t.  all  of  which  irave  defi.l«illy  positive 
reralta.  Kin  experiments  have  been  repeated  by  the 
writer  and  afuieitanUi.  with  simtliir  ri,'>iiiltJ4. 

From  9X|)(iriinonU  which  the  writer  and  his 
ftmistSRt)!  have  conducts  for  many  yviire  in  larKtr 
boxcA  chaiKvd  with  dinct  and  ulUirnuting  currents 
and  atmoaphRTic  Hectricity,  it  has  Ihtii  whown  that 
Irttucc  anil  radidh  cropH  are  cunsidcmbly  accele- 
rated in  growth  in  afl  instances.  The  avwrage  per- 
centage nf  gain  in  tho  olwtrioally  tri'ut^  k'ttiice 
plants  l&  all  experiment*,  aa  compared  with  the  nor- 
nal,  or  nntraalod  plantii,  was  ^.81.  Tht>  nvi^rago 
pcrcvalagcof  gain  uf  the  clectricaEly  treat(^  radish 
planta  over  the  normal,  or  Qntreat«i,  onm  was 
37.34.  The  ntlish  roota  shwwitl  a  gam  of  17.26 
per  cent,  while  the  tops  or  leaves  showed  42.90 
per  cent  gain.  The  stn^ngth  of  current  empkived 
nngei  from  .05  to  1  milliampere.  In  these  experi- 
menta  a  large  variety  of  plants  baa  been  (employed, 
with  practically  nimilnr  ro^ulta. 

Bacteria  are  preatly  affected  by  electricity  ;  tht- y 
increase  in  numbers  at  a  vi.Ty  inarhc<j  rutiu  when 
BtbDDlat4'<l.  Thu  pmceM  of  fermentation  by  yeast 
u  alao  greatly  aic^elerati^  by  the  application  nf 
mtnu%^  dirwt  current*  or  by  a  gingle  tiny  apart 
frum  a  frictiunal  machine. 

The  range  of  cnm'nls  acting  favorably  on 
grc>wtb  ia  limit«d  and  may  be  rt:pr«aent«d  sa  rang- 
ing from  .005  to  .135  milliamiierM.  Dirwt  cuirt-nts 
arc  not  bo  etimnlating  in  all  coHes  as  alternating 
currents,  but  static  electricity  stimulate!*  verv 
appreciably.  In  the  m^ny  thousand  M><<ds  wliicn 
have  beeo  uaod  there  is  ni)  evidence  that  electricity 
awaken*  life  in  dormant  setvjs.  It  nlvi,-ayi>  actit  a»  a 
decided  •cci>l(-rnt«r  to  germination  and  growth,  but 
the  cerminating  capacity  is  in  nu  wav  iidwted. 

Uonahan  has  shown  thntcharging  air  with  ritatic 
aleetridty  cemtitutes  an   important  stimulus   to 
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seeds  and  plants.  Oenninatioii  and  growth  in  sach 
instanctd  ard  greatly  accelerated.  He  employed  a 
potential  ranging  from  50  to  175  Volts,  with  most 
excellent  roeulta.  A  too  high  potential  or  a  loo 
strung  current  prcvtnta  growth,  and  ifthc  current 
is  increased  sufficiently  it  in  easy  to  kill  planta. 
The  maximum  or  deatli  current  is  detwrmim-d  by 
the  nature  of  the  plant,  as  well  as  the  conditions 
und'^r  which  the  plant  is  stimulnti-d.  Dn  th«  oth^r 
hand,  too  weuk  currents  do  nfit  pnxluce  pefccptibls 
r«ai.'tiont<.  The  optimum  or  beat  current  the  writer 
found  to  be  about  J22  milliumperctf. 

The  connecting  of  copper  and  tine  electrodea 
piftced  in  «oil  constitutes  a  very  elTectivw  method,  as 
well  as  one  of  the  cheapest  ways,  of 
fttirnulnting  crops  by  cluictricity.  Stri|M 
of  Crtpper  and  line  one  foot  wide  and  four 
to  »ix  fwt  long 
connected  with 
wires  furnish  a  hat- 
tttry  when  placed  jn 
soil,  which  under 
certain  conditions 
will  generate  an 
optimum  current. 
The  amount  of  cur- 
rent which  these 
will  produce  de- 
pends, of  course,  on 
the  sixe  of  thc! 
metal  plates  em- 
plciyi-d,  together 
with  the  nature  of 
the  soil  and  other 
factors.  A  soil  lack- 
ing in  organic  mat- 
ter and  plant-food 
will  give  lesB  cur- 
ri^nt  than  a  richer 
soil.  I'lates  eix 
inchealiy  three  feet 
in  Momo  noils  would 
give  a  current 
ranging  from  .02 
to  I  milliampere 
when  placed  four 
feet  apart,  whereas,  if  these  sane  plat«e  wore  put 
in  Home  of  the  highly  manured  Hoston  market-gar- 
den soils,  they  would  generate  ten  to  twenty  limea 
as  much  current  in  a  tolerably  dry  soil,  when  placed 
farther  aptirt.  The  nmnunt  of  resistance  in  weU- 
manurwl  market-garden  soils  is  extremely  small, 
and  it  ha.'i  been  estimated  that  if  a  large  house 
were  provided  with  c»pper  and  tine  plat«fl  located 
at  either  end  and  these  wore  connected  with  wjieBf 
u  current  cnuld  be  gi^ncrated  sufficient  to  ran  a 
ranall  incandescent  lamp. 

Gentrni  objenvlionn. 

The  extensive  nw  of  electricity  in  a  commercial 
way  has  introduced  factors  which  have  a  bearing 
on  vegetation,  The  nunierouii  high  tendon  wires 
used  for  vtrix-t  lighting  purptwM  fntiuentlv  come 
into  contact  with  beautiful  shade  trees  anil  cause 
much  injury.  Such  injury,  however,  is  mainly  oft 
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local  natiiro, — that  is,  treea  are  injured  ar  burnwi 
only  al  the  pcint  of  contact  of  thL-  win-B  with  a 
tpfle,  and  it  can  be  positively  stated  that  there 
ari*  no  »utlifnli«  cased*  of  allrrmiting  fiirri'nt  wirus 
killing  Urpe  Ireea.  The  circumstant-es,  however, 
might  hv  (litTivn-nt  in 
the  ca»e  of  direct  cur- 
rent lig?iting  w  irvB, 
providi  ng  sufficient 
grounding  oernrrwl; 
tH!Vi"rthelnsB.  BO-callL-d 
ilirect  current  trolley 
wiruB  have  K^n  knnwTi 
to  kill  la.r(;e  treee 
wiierti  certain  condi- 
tions [jrevail.  (Pig.  TrfK) 
There  is  also  (Mime  evi- 
dence in  support  of  the 
prevailing  opinion  that 
n  certain  k>akag(.>  or 
pronnding  from  a  trol- 
ley system  through  a 
tn?«  mjiy  causK  its  death 
in  time  without  any 
m!kt«riat  liiirntnf;  tak- 
ing place.  In  such 
eaaa»  Ihe  tlMut^s  are 
ovL-r-etimuliited,  OB  it 
were,  p»wulting  in  the 
posaihle  diaintepratiun 
of  the  pnitoiilanm  uf 
the  celh<. 

There  is  much  evi' 
dence  in  fiiipporl  of 
the  idea  that  electric- 
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ity  plaj"«  an  importont  rule  in  nalore.  The  uir 
and  earth  are  conntiintly  charged  with  it,  and 
YcgL'lutiun.  hcrng  in  contact  with  holh,  is  sn- 
donbtedly  affected.  Orandeau  and  others  main- 
tain that  when  phnta  arc  nurrnundixl  with  wir^ 
netting  they  dwuluplt^iu^  in  ii  given  space  of  time 
than  plants  grown  uniliT  aimilar  conditinnn  ajt 
rognrdi*  light  nnd  other  factor?  in  a  free  atmoa- 
|ihere.  The  interpretation  of  thiti  phenonu-nnn  id 
that  wire  scrctinn  nii>dify  the  atmuuiihoric  polutilial 
to  the  detriment  of  the  plant  flrandean  secured 
Klmitar  rf.iulta  hy  growing  plantit  und<^r  rheftnut 
trees,  und  he  concluded  that  trees  modify  to  a. 
large  estent  the  atmoftphoric  potential  in  their 
imme'tiftt«  nt-ighhorhoftd.  FJt-ctrical  cx|>oriments 
made  for  three  yeara  at  thf  Maasachuiietts  Agri- 
cultural C^jlk-.gi:  Exiit^nRK^ut  Station  kIicjw  that  the 
electrical  potcntia.1  atconvapomling  heights  in  the 
free  atmosphere  and  in  an  elm  iret^  are  identical 
during  the  rsi-aiton  when  no  foliage  ix  prenent. 
When,  however,  the  foliage  develops,  the  potentinl 
<iM|w  mntcrially  in  the  air  gorrounding  the  tree 
and  remaibA  in  this  condition  until  the  leaver  fall, 
at  which  timv  the  ])otvntiai  WomM  identical 
a^ain.  Thin  in  apparently  a  cose  of  the  foliage  of 
a  tree  ahwirhing  almosiiheric  eli-ctricity  or  screen- 
ing it  in  the  some  way  a«  does  a  gliuis  structure.  It 
may  he  inUTesting  to  note  in  this  connection  that 
then  i»  no  atmowpheric  eloctricity  in  grcfltihoiiKC*, 
but  the  effect  of  its  absence  on  plants  ig  not  easily 


(iiftcemible,  since  there  are  too  many  other  fnctorn 
in  grcenhouaejt  which  modify  the  configuration  of 
plants.  The  electrical  potential  recnrda  aecurwl 
by  the  writer  and  his  iwsuitants  under  conifen^ 
such  as  the  Norway  spruce,  prov&l  the  potential  to 
bo  similar  mont  of  lim  tim«  to  that  of  the  earth 
and  not  of  the  air,  as  eecured  under  deciduoua  tre«e, 
liku  thu  elcu.  LeinHtroui  vtiis  of  tlio  opinion  that  Iho 
numemaa  small  pointed  leaves  common  to  conifers 
serve  as  points  of  discharge  or  acctiniulatorft  of 
electricity.  This  theory  has  some  foundation,  since 
the  apices  of  leaves  of  trees  hare  been  known  to 
discharge  electricity,  and  tho  etuctric  potentdal  of 
the  air  and  earth  may  be  more  or  less  equaliied  by 
vcgvtutiun. 

The  phenomena  nnderlying  electrical  stimulation 
are  still  imiwrffcctly  « nderstnixi.   There  are  many 
theoriea,  however,  in  regard  to  its  action.    Notlet 
and  .lallahert  thought  that  the  aceeleratrtl  growth 
resulting  from  eleclhcftl  »(limiilation  was  induced 
by  the  augmentation  in  the  movementa  of  the  esp, 
und  this  view   haa  been  moru   nicvnlly   held  by 
Ijemstrora.    Fichtner.  Sohne  and  Techinkol  main- 
tain that  electricity  renders  solnhle  certain  con- 
stituents of  the  soil,  as  a  renult  of  which  germina- 
tion and  growth  are  accelerated,    (hi   the  oth«r 
liiLiid.   Jodro  nttncht«  doublo  tiignifieanco  ta  tiM 
action  of  soil   carrenta,  vii.,  a  chemical  and  a 
mechanical   action.    Chemically   it  renders  tboM 
conatitnentH    necessary   for     plant  growth    more 
soluble;  niechiinirally  it  sets  the  piirttcles  of  soil 
into  a  state  of  vibration  which  n^ults  in  an  in- 
creased    rate    of 
grov-'lh.  It  may  t>B 
noti>d  that  both 
the   chemical  and 
mechanical     theo- 
ricn  fail  to  ex|i)ain 
the  resiilts  of  stim- 
ulation of  iii.>edi^  not 
sown  in  soil. 

It  is  well  known 
that  feeble  currents 
accelerate  -the 
movements  of  pro- 
toplasm, and  the 
aiigmentativit  cir- 
culation theory  has 
mow  to  commend 
it  than  any  of  the 
others.  Notwith- 
stunding  the  con- 
siderable amount  of 
ac-i-elt^raled  growth 
manifesting  itself 
as  a  result  of  eleo- 
trica!  Btimulation, 
the  time  is  not  yit 
oir;>ert[ine  to  apply 
this  force  very 
largely    to    th« 

growth    of    crops,        """  •™"-  ■ 

since  the  application  of  current  electricity  to  crops     I 
ha*  not  bwn  wiffici^nlly  te*ted  on  a  large  walo; 
neither  has  it  been  dernonstrated  that  electrictl 
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stimuUtitm  would  always  prove  ndrantaecQits  to 
I  plants.  Thera  appeani  to  !>«  a  Wndi-ncy  for  ftli-ctri- 
i  eallf  sUmalated  plants  to  (1evt:li>p  a  mciv  apiml- 
ling  RTowth  than  those  srown 
ondur  ordiii^r^  mnijitiijntt, 

O/nfiutwiif  amarning  fht  f£f.et 
qf  curnnl  riertricif]/  on 
plantt. 

In  ciJncluBKm,  it  may  be 
litated  that  the  application  af 
eltfetrical  stimulation  t,i>  cnipx 
aa  not  as  vol  practicable,  al- 
though nnriouht'^iily  in  the  futan- 
electricity  will  be  more  exten- 
sively cmwloywl  in  aKriculturi-, 
and  it  i«  nopwl  that  nRricultar- 
iiits  will  be  alile  to  makt;  um  of 
the  tinurmotis  amount  uf  (•iw.'tri* 
cat  pnerny  constantly  stored  in 
th«»tm(wrihprc.  From  tho  work 
that  has  been  done,  the  follow- 
ing vtrv  ^unural  concluniwiirt 
may  be  arawn : 

(1)  Electricity  exertji  ara  ap- 
preciable intltience  on  plants. 

(.2)  Riloctrical  Htimulation 
(pveit  rijJL-  U>  ail  itc.i.'iili*riit«ii  ^vr- 
mination  and  growth  of  plants 
thv  fdliagu  in  Homc  iiuitttncL's 
iradifthni]  being  atimulated  more 
than  tht>  routa. 

(."!)  The  strength  of  corrent 
inducing  acci'lLTation  i«  confined 
to  a  narrow  ranjje. 
(4)  There  is  a  minimum,  opti- 
mum and  maximnin  etimulus.  Tbe  minimum  cur- 
rirnt  ta  eiiual  to  aliont  .OOfi  initlianiperi«,  the  opti- 
mum to  about  .22,  and  tho  maiimum  La  determined 
dBtirelv  bv  conditiona. 
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VB;;(>tantia  diiwerlatio,  1784;  L.  Crandeau,  He 
rinfliwncc  in  iV-WtricW  atmosphoriqne  anr  la 
nutrition  des  venetaux,  Ann,  de  Chira.etdc  Phvitiq., 
Svr.  r.,  XVI.  llS-aiG,  Feb.,  187*0 ;  A.  15.  Kinney. 
Electn>-Eennination.  Itullctin  No.  48.  Hatch  Hxiieri- 
mcnt  Station,  .Amhi-rst,  Maas..  1SS7 ;  Selim  Lom- 
Blrora.  Electricity  in  AyTicultun*  ami  Horticiilturw, 
Van  Nostr-ind  t'ompany,  New  York  Cily;  J.  Mac* 
cajjTirt,  Holiordi-n  EinfliiiwdnrntnumphffiriBchpn  El«;- 
tricitat  aof  das  Wachsthum  des  Weinstoclty;  Wollny, 
Forsth.  Aij:rii:ultur-pliy«ik.  Vol.  VI,  p,  193.  1H83  ; 
H.  M.  McU'od.  The  EtTcct  of  Current  Elwitricity  on 
Plant  Growth,  Transactions  and  JYoceedinRs  New 
Zealand  Institute.  XXV. 479^^2,  May.  \mX  1894  ; 
the  snme.  Ilnd  XXVI.  .l(i;-{.  4»vl;  N.  F.  Monahan.  The 
lntliK«nei>  of  Atniosphi-rical  Electrical  Fotf-nLial  on 
Plants,  Sisitwnth  Annnal  Re[i«rt.  JWM,  Hatch  Ex- 
norimi;nt  .Station  ;  G.  E.  Stone.  Injuries  to  !>hade 
TrwM  from  Electricity,  Bulli-Lin  No.  01,  18&3.  Hatch 
Exp,  Sta,;  (1-  E.  Stonp,  The  Influence  of  Current 
Electricity  on  I'lant  Growth,  Sixkrtith  Annual 
Rt'port,  1904,  Hatch  Exp.  Sta.;  Stotie  ami  Monahan, 
The  Inlluence  of  tJlwitrical  Pottfnti.il  'in  the  Crowth 
of  Plants.  Seventwnth  Annual  Keport.  VMlb,  Hatch 
Exp.  Sta.;  E.  Wollny,  Forsch.  AKricullur-physik, 
ISa*^,  IRKK;  UeherdieAnwendnnffder  Eiektricitat 
hci  dcr  Pllanzcnkultur,  Miincht)R,  IHKJ ;  (^eo.  S. 
Hull.  Electrti-Horticultare,  N.  Y..  1898. 


CHAPTER   II 


INSECTS    AXD    DtSEASES 


M^^NS(X'TS  AND  PLANT  DI^EASPit  are  the  plajtaiw  of  the  haHbamtman.   Their  incursions  have 

^^''^  ^H     been  d«plortHl  frnm  the  earliest  timea.  although  plant  diHeBRi>ii  hav4»  not  lonf;  been  n'co^ixed 

^1      exc«pt  uaAcr  thu  indrtinito  terms  of  bliKbte  and  rusts  and  cankers  and  mililew«.   Thutc  pntta 

^1     and  ailmi'nt0  have  untail(^  ondlww  hnman  labor  and  haw  8««rillced  numherlen:  animals 

K         ^M      and  crops;   yet  the  net  remilt  haa  boun  the  enforcing  of  a  more  TigoTooB  and  conrtructiTe 

v\       ^B     agriculture. 

\^\      ^f^         The  ailmvnU*  of  planta  are  conatantly  becoming  more  numeTuiia  and  the  kRowWfre  con- 

n«ctnd  with  them  mare  complex,  owing  to  dia-te  mi  nation  of  the  paraaitea  into  now  regtana, 

the  increa«o  of  foix]  supply  duv  to  new  and  more  extvndod  cultured,  to  changt-jt  in  habttaof 

paraallea  and  huHta  cunnHyjUent  on  thi*  itiKtiirliancu  <if  tht-  normal  wiuilibHum  in  nature.   At  th« 

same  time,  however,  the  moans  of  contending  with  these  difficnltiea  are  increasing  with  phe- 

nniwnal  rapidity.    Kigmhem  of  pemona  are  now  employcvl  at  public  expeniie  in  the  study  uf  iniiMta 

aad  4iwa««(i  and  in  deviaing  me^ntt  of  combating  them.   This  ia  the  guarantee  of  the  future.  In  fact. 

oar  pment-day  igriculture  would  be  im|KHUiible  were  it  not  for  the  entomologifita  and  plant-paUiolo> 
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gists.  Them  p«ntons  have  become  as  much  a  part  of  O'ur  modura  nnvin  as,  io  a  related  ruaUo.  hiive  the 

physiciunH  and  HanititriaiiH. 

Fur  the  m<wt  jmrt.  the  worlc  of  insfwta  in  nt  one*  rwigniKiible  ;  but  plant  discaaeg  ari;  obscure  as  to 

cause,  and  it  in  only  within  the  juuil  fifty 
yearn  that  wry  c»n.-fu]  study  has  Ik-wi 
maiiu  of  them.  Tlie  njiwial  study  of  para- 
sitic fungi,  which  cause  many  of  the  da- 
easod  of  plants,  U  commonly  datt!d  from  the 
work  of  M.  J.  Bi-rlteley  (ltK)3  18891  in  Eng- 
laad  ahnut  tlie  middle  nf  the  century  just 
passed.  It  is  aUv  u^^tonitthinK  that  the  lif«- 
historki*  iif  nKwlorihuconimon  inHectawere 
not  uudorstiHid  a  c-.>iitury  nga;  and  tkuv 
are  numerouH  inHL>cts  all  about  lu  whoae 
lifeHjyeiee  hav^  never  be«n  worked  out.  A 
good  [lart  of  our  current,  economic  ento> 
mological  slndj  is  devoted  to  JiacoveriiiK 
tho  main  phaj«e«t  of  ihi.-  inswUs  rath*>r  than 
to  th«  addint;  of  new  r&ct«  ond  inoid^nta. 
The  subject  of  the  intimate  relationship  of 
insects  to  each  other,  to  weather,  to  food 
.Huit plica,  and  to  other  factors 
of  their  ^environment,  where- 
by their  r^elative  pruvalencu 
is  larjiely  determined,  ie  yet 
practically  an  anexplored 
field  ;  yet  it  \»  in  this  eco- 
l<>t;ical  domain,  rather  than 
itt  merely  destroying  in- 
SHCts  by  what  may  be  called 
mechanical  mvunf,  that  the 
grwil^Bt  iHTmnnent  |>ro- 
grees  in  fonlontion  with  in- 
BecU:  in  to  be  looked  for. 

The  RTndiial  (jrowth  of 
the  idea  that  onic  plant  may 
be  parasitic  on  nnothor  and 
cause  what  may  W  callod  a 
dtsea**,  would  be  a  subject 


Pis.  S3.    XuiBgI« 


ol  a  Utlu  or  cbcwitis  lD*c«t. 
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AiraJ-wittai* 


Vi 


of  Ki'^at  attractirehRu  to  on«  who  i»  lntereat«<d  in  human  hiatory.  The  idea  is  so  recent 
that  it  »hould  not  be  dilficulb  to  trace.  .\  rucunt  development  of  it  is  the  discovery 
that  thera  art.'  nvna  diHeanes  of  plants  a«  well  aa  of  animala,  a  history  that  is  nKiorded 
by  ita  literature  in  B.  F.  Smith's  "Bacteria  in  Relation  t^i  I'lant  Hiseaaes"  (Carnegie 
Inatitation.  1905).  Other  claaaeA  of  diseaaes  are  yet  known  only  by  their  ettemal 
manifeetationa.  Of  these,  peach-yellowa  and  other  peach  disenaee  are  exampl««- 
What  cauaes  thtt  mal-iLiitrition  nnd  what  carries  the  diaeaw  are  undett^mtined.  No 
doubt  many  ailments  of  plant*  aru  physiological  and  organic,— UiiinK  these  worda  in 
tlwtr  human- modi  cine  st-nse— rather  than  due  to  germs  or  lilameutous  fungi.  Flsnte 
have  scarcely  begun  to  be  studied  in  respect  to  their  intimate  pathological  proMseea  n,  j,* 
and  their  rvuiponiw  to  jianitarj  or  unaanitary  environment.  Very  likely  we  await  a  new 
vra  in  plant  cultivation. 

The  plant  diaranut  that  are  likoly  tc  \»  most  clearly  recognized  hy  the  general 
obwrver  are  those  occa*ioned  hy  th(i  filamentonR  frnigi.  These  low  ipore-bearing 
plaale  are  relatMl  to  the  mold;*  that  uppcar  on  brcml  and  decaying  8ub»ttinc«a,  U  ia 
inpoasible  for  one  who  has  not  studied  these  fomna  patiently  under  a  raicroi«cop>'  r^tnlly 
to  nndentaiid  what  ttiey  an*.   The  ragged  and  npidery  pictures  of  them  that  appear  in 
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the  public  prinU  convey  littlo  inteilipinc*  to  the  general  reader.    Perhaps  TiRS.  Stl,  S?  anil  58  will  help 
to  ;>  vagutj  underoUintliiii;  of  what  lhv.<v  pur.titili(;  fuDgi  are,  and  how  tbuy  work.   The8«  iaagi  ar«  species 


R 


I 


I 
I 


tha  parUi  and  mgana  that  we  nsii' 

nor  Icavvo,  for  iJicy  do  not  abetract 

In  tht)  prv««nc«)  nf  sunlight.  The; 

havo   alrtiaJy    boon    fftrmcJ    or 

msU.  They  run  their  vegetative 


jC-T* 


^^r,,' 


of  planla,  without  flowera  or  tiet^A  or  li*af>)fn«n  «r  any  of 

ally  sa8oci«t«  with  plant  f»rms.    They  havu  n<.-ilhi.-r  roote 

tnioeral  fond  from  llu'  soil  nor  conxtnicl  organic  food 

live  on  orgnmc  com  iK^nnds.— that  ie,  on  foods  that 

nrKantittd  by  other  pEanU  or,  through  thpm,  by  ani- 

root-like  threads,  or  mycelium,  into  the  food  supply; 

and   they   propagatt^  thttir 

kind  br  mean?  of  itpecJal- 

ti«d  cells  known  as  !i]>onw. 

TIi«  faijury  they  do  to  their 

hoKt  is  of  two  kind«,-  they 

appropriate  food,  and  they 

impair  the  tissues  by  puiio 

tario);    them  or    bT»akin)t 

tfawn  down  and  hy  plu)n:in^ 

Vhm  VMMla  or  natural  opc^n-    ^^^SS^^^S9^   \   .-^ 

We  are  just  now  in  the 
epoch  of  the  control  of  insects  and  plant  diBeawit  by  meann 
of  applications  of  substances.  Tbia  e[KJch  will  never  paas  ; 
hut  in  time  we  shall  givi^  ^rejittT  i-mphaHis  to  siith  an  organi- 
zation of  lh«  hi|jiin?&a  of  plant-growing  as  to  circumvi-nt  the 
dUoilltieti.  We  seem  to  have  paiwed  the  epoch  of  mere  plant 
doetoHnp,— a  BUg|;eetiun,  no  douhl,  frum  th^  prevalent  medi- 
cine-hahit  in  man— whereby  we  hope  to  kill  the  insect  or  cure  the  disease  liy  putting  mime  sulwtanw 
int«  Iho  "  circulation '"  of  the  plant ;  but  the  day  of  quacks  has  not  gone  by.  It  would  seem  to  be 
iKcdlettt  to  nay  to  any  person  thill  hu  would  lictter  (cet  expert  professional  advice,  when  he  is  in  diffi- 
colty  with  inKect^  or  plant  diseusetf,  wur«  it  not  fur  the  fact  that  it  in  necessary  to  eay  it.  JJowbeit,  the 
pereoo  to  whom  this  needs  to  be  said  will  not  re«d  this  book,  ho  that  we  may  at  once  pass  on  to  profit- 
able msttora. 

/Vrmuliu. 

The  cbemlcal  mat^Hala  atvd  fur  destroying;  ini«ectft  and  plant  dtseasea  are  ¥ery  many,  and  they  can- 
not be  disCQRWMl  in  full  h«re.  The  cultivator  mont  keep  himself  pojiti.'d  by  conRnlting  th»  motit  recent  pub* 
licAtintM  of  experiment  stations  and  the  United  States  Department  of  Afrriculture.  The  materials  used 
for  Wiod  diaeaMS  are  mentioned  on  page  i^;  those  employM  in  famignting  for  tnnoctx,  on  p.ige  -15; 
aoit  disuna  are  also  treated  in  Thapt^r  XIII,  Volume  1.  The  main  insects  and  diseases  of  the  variuiui 
crops  are  nentioned  with  the  discussion  of  those  crops  in  Part  111.   iSee  also  pages  44,  45.) 

Spraying  materials  are  either  insecticides  (to  kill  inRect»),  or  funKieide.<t  (to  kill  fungil.  The.  insecti- 
cides are.  again,  of  two  kindii,— poisons  for  chewinj;  insects,  and  corroding  antringent  or  oity  compounds 
for  sQckine  in-iectA.   Some  of  the  leading  materials  are  now  mentionod: 


Flu.  a.    Tb*  lil«-  eyalc  «1  u  laMM. 
Tpm   rot vrpi Hurt    f>nc*.  Hil&rieili 

larva;  i-vruon*.  on  a  )»a«H;  nnlh. 


InmetieUei  tkgt  tiS  %  rxUraai  amloft. 

LiHM-Siilfiir  Wwdi  I  (or  dHrmnnt  trv^a  and  hnxhimt.  - 
Line,  15  pound* :  vuiror,  !.'•  to  20  Tinunds :  malt.  !."> 
pooofc  «M  (emwrly  ailded.  l>at  doi>«  tiiA  fl|>iii-ar  ti>  bi^ 
iMoeMary);  water  aulIlriiMit  to  briog  th<i  builc-d  iiriHloci 
V  to  50  Ksllona. 

Tba  Una  and  solfur  must  bo  builoi)  or  stemmed.  Th» 
Btaiart  ni«y  be  Ta*At  \iy  lioiltnc  in  irun  kptllc*.  Ilent  Ihi- 
water  before  addint:  the  Itnw  aad  milfnr  All  the  sulfur 
ahoaU  t)«  tboroujibly  rkdgood.  Pour  into  Xtn-  iit>rnyer 
Ihroach  a  strainer  and  app^  to  the  tr«ec  while  worm. 

BUwniiig  ki  Mkad  beit  by  thoM  who  hiive  IkOM 
betk.  The  follnwins  moUiod  w  mcnmmHniki!  by  (^ci.  E. 
PUsr,  former  Sun  Saab  Scale  Inspei-tor  fur  the  rnninre 
of  Ontario,  CanwU :    "  Steun  Is  emiiluyed  to  iIIbmIvb  the 


lumji  anlfur  and  cook  thr  mixlunp,  Prnviilt,  yi)tit*»\t  with 
(iRht  barreliL  Pal  onisiiTiiirl*r  ihu  full  amuani  of  «uIfor 
nnd  fnwh  •tcmn  limn  In  four  biirrdn.  with  a  pniportinnate 
gmnaiii  of  water.  Turn  the  ttenm  under  a  prauura  of  80 
to  100  poundH  ll'>  to  20  poDDds  presaore  woflca  well) 
inLu  thmi-  four  lurn-lBi.  When  the  water  baa  boiled  far  a 
few  Tninatcti  in  thfte  bnrrols.  lorn  off  the  steam.  It  may 
then  be  lamed  on  to  f>:'ar  more  borrtibt  which  have  been 
iireiiaivil  in  th«  same  Diuinar  an  the  firvt  sot.  The  full 
•mouat  of  line  and  nlfur  ia  then  oddcd  to  the  Gr«t  act 
nf  bnrrola  aiev^  novgh  to  prevnat  boiling  over  by  Iho 
heal  eenerated  hy  the  ablting  linie.  When  the  lime  is  all 
sl^ea.  turn  on  the  ata«m  acala  f^ir  two  or  thrrc  houn  or 
till  thn  mixture  in  thorouuhlj  (VHiki-d.  U  i*  qaite  pcevibla 
tn  fm'4]  eiti'h  )>u-rel  durinK  the  bojIinK  precMi  with  a 
siaall  stream  of  water,  which  will  gradual^  Ml  the  lionel 
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witliiiul  pravi'ntinK  th«  liuilinc.  The  miilure  beconiM 
qvit«  Lhin  doriiii;  tht!  linilinK  proriiiw,  am)  whun  llnuthrd  is 
of  a,  dijc|i  oiange  culnr." 

TbiB  u  DDR  a!  Iliu  pupular  itnd  n^liaUe  reinediw  for 
&UI  Jo«i  >cal«. 


Pro. 


Vti.  S6.  SM(*-bMiiaB*uilc*  Of  a  Wilt  tunsu*  t^fnufril<i<niiiif 

ntfru).   In  Ibia  tuotualliv  >p<im  ars  iKiravIU  lisaiiti  (uuie 
ofthn  hMili  >Ta  raptarad  M  tb*  naFit    (Affir  Vftn  Haok.l 

KornseDi"  RmDlaian.  Hiud,  eoft  cr  whale-oil  soap,  i 
puunil ;  liiiitinj^'  ai'ft  waAft.  I  i;alli<n  ;  kcruH^m-.  2  tCiilluiM. 

DuBulv'T  Xbv  Moap  in  th«  wuk-r,  ud<l  the  kcniaeu'e  and 
-ohuTD  witb  a  pump  for  &  lu  10  aiinaU'bi.  DIlulv  4  to  10 
tlmua  Iwfuni  applying,  tint'  Htronj;  vniulslun  fL>r  all  ei'alu 
liuurfitji.    Per  iniclii  iniipc.tii  on  pUnt'liiMi,  mrniy'hujicii,  rwl 

2)i(ier,  Ihrips.  wpakpr  pivparatiowi  will  prore  effoctiv'p. 
abbug^-wurniH,  vutTiinl-wurmit.  aiid  all  itint'cUi  wlilcli 
linvit  (lift  Ixidiivi.  I'.sin  uIhh  Im  Hurri'iuifull.v  Lroulixl.  !t  in 
idvinsljle  to  mute  the  emulsion  «h«irtly  Iw^ors  it  Itt  uaed, 
¥oT  San  Stint  suxle.  uih>  1  (fuunil  ol  whalv-oil  uoup  und 
dilulc  in  projiurlion  (if  tim^iiait  In.iit  <if  wub^r.  Miiwi'-ittlly 
offoftivi!  in  sumnior  to  bill  the  young  and  It^ndor  licr. 

Utacible  or  "SolBble"  01k— Koucotly  vsrioue  oile 
tbtU  umuljiifjr  rvudity  whun  puurvd  inlo  wutur  hare 
heen  puL  on  the  miirket.  .Some  permns  hnve  found 
th"rn  to  h*  i>f  p^iBl  ffnliii'  nJid  nlht^m  r>port  poor  nr 
mdifTeivnt  nwult^,  EmukiflMl  nilh  twelve  to  tif- 
t««a  tinieit  thuir  iiuanlily  <if  u'atur,  ihey  ara  ajiplied 
til  durmant  <.rHut  furiu-alr. 

PiiitiH.it*  Spro)'.--ln  ordor  to  ovf-rcome  some  of 
the  ii>iriL'iilti«fl  in  tho  making  and  wv  iff  kvrunriDr 
aiciulBiun.  nulifurnin  citmun  (.-ruwrrit  uri^  niiw  uning 
■  iniichiuiiGiil  mixturo  of  a  (prcid  dinti]lat«  of 
p«tr»:<^uni  *nd  vmXvr,  7hv  miitune  in  prpparf-i  bj 
M  eort  uf  cliiini  pmj.fllpfi  by  a  n^(Irllin^^  cnifine.  and 
tb*  Mme  ongirw  tip|>li<ii  tha  upriiy.  For  «cnlA 
fnwotft  and  mik«  no  citroun  fraiu. 

TobBSCo  WBter.~-Pri>|iBrMi  liy  plai^ln^  bjbaiM^o 
Imvm  ud  Kt^imii  in  u  vratur-tiKhl  v«wpI.  nnd  Ih«D 
CDvorinK  them  with  hnt  wjlcr.  Allow  to  iUnd  mv- 
era!  honn.  dilute  the  llquur  3  Lu  5  tlmM,  and  appljr. 
For  aoft-Iiudlid  ioMCta. 

Wbalc-iril  Soap.—^D  dormant  tree*  for  Sat  Joi4 
•pale,  diluto  2  pounds  lo  1  tcallon  wat«r  ;  for  eum- 
Ktr  UM  on  »cale  or  aphU,  1  poand  to  5  to  7  khII'id*. 
Diaaalm  in  hot  walor  if  W4nt«d  qnicklj. 

Itutetitulfi  deti^ned  f(/r  lite  irwecf  to  <a(, 

Paria  Graen. — Paria  KTeea,  1  pound;  watur,  Tfi 
to  2&0  Kallona. 

t(  thin  mixtnn) » to  Iw  uod  on  fruit  tra««.  1  potind 


uf  (|uickllmo  atwnld  be  add^d.  RegieAt^d  aitplicatlooi  will 
injure  mnnt  foliaEis,  nnlciLt  tho  limr  in  uaca.  Parin  gnta 
and  Bordeaua  tnixturi^  cod  be  npplird  toe^lhiir  with  jMrfecC 
safety.  Thti  actiuu  vf  neiLhoi  is  weakuoeJ,  aw!  ihv  I'ariii 
Kmon  li)M-K  ito  ■.'nUHtic  pro)H.Ttli<e.  IW  nt  \ha  rat?  of  4  to 
12  onnen*  of  thfl  artcnilo  lo  5iJ  Ralloiui  of  th*  mixtnrt, 
it  i«  iwm^timw*  WM.'d  ut  Ktmnn  lu  1  iioBiiri  tf>  .V)  gallnnj. 
but  thiH  u  usaally  anaafe  and  generiilly  imnecifiitiiiy.  This 
iii  llip  old  lied  beat  koown  iniutL-tii'id'u,  omhI  for  potato- 
twtlt',  codIine>miiUi.  caDkvr-wunn,  teot-CBt^rpill'v  and 
very  maay  other  inMcta, 

Ataenule  of  Lead.     Se«  page  44. 

Wbitd  Anenic-Whit)'  iimcnio,  brine  t:hMp«r  and  of 
more  con^tuot  ^trenirth  than  Paria  ;;rooD.  u  bocomJos 
increMinnly  poj.ulw  kh  iio  ittw,-vticidt>.  It  oiay  he  safely 
lui'd  with  IJorduAux  inixluiv,  ur  «L>parat«iy  ii  dirocUona 
u*  to  iu  prnpuTuLi'in  nrn  i;ar>'fully  followod  ;  if,  how- 
ever, lh(>8*i  lira  ftntrliii'led,  injury  to  foliage  will  fmuII. 
It  ifl  unwlf«  lo  UBS  whit«  arstfiiit'  without  aoda  or  time. 
MRth'tdx  numtM-n  unn  ii.rjrl  tuu  urn  recommniidvd  an  tba 
Iciul  likely  to  i-iiujir  injury. 

(1)  Anienitu  of  Sodit  for  Bordeaux  Uixtar«. — To  a 
Holuilun  uf  -1  poitndi  aatninLa  i^ryntuU  in  1  ([iillDn  nf  waber, 
add  1  pound  of  white  arttvnii:  and  Uiil  anlil  diMolvsd. 
Add  water  to  rnpliito  any  huili>d  nwnji,  no  that  1  gallon 
of  ftiKk  Holution  of  An<i>nit«  of  aoda  ib  th«  rMsh.  lleo 
1  pint  of  thia  alock  Nolutiun  to  £0  gallou  of  BordMOi. 

(2)  .tminiti*  uf  Limi'. — <a)  if  uitod  alonu  Inut  in  con- 
nectinn  with  Hordoiuiii)  white  nrsenicahooid  bo  prejioied 
thua:  To  a  aoluiion  of  1  pound  of  Rataoda  cryalAla  In  a 
gutluiL  uf  watvr.  adit  I  puund  uf  while  anmnic  and  bwl 
until  dinnolvud.  Then  jiiicl  2  pnundx  nf  frceb  aUtkcd  lime 
and  boil  L^)  miDatcn.  Add  iv'ai--r  to  make  2  gallodj  <i( 
utix'k  »'jlutioTi.  Vev  1  «)uart  uf  Ih'm  atock  solution  to  60 
KallqnB  of  >vHl«r. 


mrrrlliiLD  [<f  ilip  fiiniun  li  (iirii  nmltyiiit  In  lh>  ti»o».  Til* 
tft^rfn  nff  f'»mihk  rtn  ft^  ^ndt  of  ni^MZlhl  thM^di.  And  *a  thrf 
pTT  ilii?  cpldenuls  at  Itic  leaf  la  paibed  op  boiI  brokon.  <An« 
WlivtaaU) 
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I 


Anmracnas*  CartKfr 
i 


Cirflcrois 


»*c^ 


(b)  Itoil  1  pound  or  wtaHo  anwnir  in  2  icaltane  »(  water 
for  ooe-holf  hour  snd  um  the  nnlation  wtiik-  hut.  l>  nluku 
2  povAidii  uf  cnod,  fr(«h  quickliine.  Add  wnt«r  to  olbIii) 
2  ijalloOB  of  Btuck  Wutiun,  anj  mtu  1  or  2  (|uarU  of  thM 
t«  aO  Ktlloiw  of  wntvr  nr  Utirdcuux  mixtiuv. 

If)  SiAk»  2  ponni))!  nf  gntxi,  frwih  (jaickliini!  iuid  ndd 
wat«r  to  iiisk«  S  gaJlona  of  milk  of  line,  AM  1  pniiDH  of 
u-htt«  orMsSc 
&B(1  boil  h*H 
fw  fori  J  min- 
utes. Add 
water  to  bririK 
the  nwlLinK 
oonpomd  up  to 

2  gMvoA.  tine 
lor  24|iurt«cif 
tbii  tloek  Mhi- 
tlofi  b>  GO  K»l- 
lon>  ot  water  Of 
Bordou^. 

Landm  Por- 
pi«.  —  This  la 
tiaeil  in  tbn 

tion    M     PuriH 

grv«C,bDt  u  it 

in  noK  tfiiuiillc 

it  nhnulit  Im  np- 

plieu)  «itb  two 

or  three  ItniM 

Ita   «r«iKht    of 

limr.    vr    with 

t  li  c   Bordraux 

mUtuK.    Tlio 

eonipoaitloii  of 

Landau  mrpin 

is  wiabl»,>iiid 

ODlaBi  good 

noMM  •siflt 

for  Koppodng 

tkat  It  toDtahu 

aa  mnrh  tme' 

nk  ai  Paria 

KTMlli  VM  the 

bitar     poj»<>». 

Do  BOt  two  LmuIoii  purple  an  peach  or  plan  treoa  itnli>M 

oowidarabia  Ifna  b  addnd.    Otieti  tnu'fth  ii»niL 

Beliebore.  —  Pimli  wbito  hellebore,  1  ounce :    water, 

3  xaltona. 

Apply  when  IbdrtiDttfaly  miui).  Thi»  [loiiinn  in  nnl  ini 
•MTxaiic  » the  Hseidt««.  and  may  U^  la^  a  short  time 
Won  tba  Bprnod  porta  mattt».  For  ioMcta  whkh 
dhew.  Uudi  oaed  for  curraot-worma. 

Patgiatlct. 

Tbo  Rorduai  mixtiuv,  n-fth  mrintioni  in  th»  propor- 
tkm  of  vatOT  Lo  salt  tho  purtliTulrir  kinit  ot  plonl  und 
■rada  of  dwelapmvnt  of  thn  (fmp  umi  nl  ihu  dijipiuw,  hiu 
becvm*  practically  thn  iiiiiveni.tll.v  ami  tnediom  for 
tpnytne  porpoan.  The  stait'Ianl  fommU  ia  aa  rolluuit : 
Copper  soirale,  3  tu  6  pounilu;  quicktimc,  4  iHiumU : 
water  to  nako  M  Eallcma. 

Thii  nlatkti  ia  oftoa  aMdfSce«aafully  at  half  itrBnetb 
OB  deUeate  fohtne.  Tb«  aehrttoo  ot  cvpi«r  Bultute  la  ((fni^- 
tinaa  OMd  wlthent  tb«  lime  on  diMaaee  of  woody  part*, 
neb  aa  mpt*  oanlur  anil  anthracnom  of  rnaplwriy  canM. 
In  RMM  of  aunh  v»»,  the  aprayin;  moat  b«  done  at  a  time 
hpfor*  the  foliatioB  bejcin& 

The  BoFdeaox  ntbitttn  may  Im  rnmhiiviKl  with  PuriK 
Creea  aad  nlher  arwnllra.  m  cip1iiin»>l  andi>r  thmr  head* 
«  Uw  praoedinK  poKO.  itti  tboa  deetroy  luth  \a*tcta  and 
flMgvu  dIaMaae  at  the  now  tine  thai  Ihi-  cau^tii;  or 
I  «C«et  «f  the  aiMnk  i*  ieneud. 


There  are  many  proportiona  in  which  thn  inenslic-iria 

iirt^  ft^iniLined  to  m.ako  Bardeaus  mixture.  Thr  i'l-A-^A)  for- 
mula ia  not  now  nften  uaad,  aa  lh<!  sitiounl  of  co|)|>t>r 
MulfBUi  (or  bluo^tiHit.')  in^i-atcT  than  TL««d  bt.  Th»  3-J-60 
formnln  \a  nnv  tnat-h  xuM. 

MabeatorkBolutiona  by  dlRfinlvinE  1  Ih.  Hulfnto  ti.il  ir"'- 
wntor  ia  n  liamii :  imd  by  dry-alaking  the  lime  and  then 


ecd  COGf 


Starch  Gi-ains 


yiK-  ia.     How  a  luokua  wOtW  i™  a  (wan  pol.     Tn  Hii.  li.ri  »l.ino  I*  a  ill»uMni  <i<  o  •wil.tti  m-nin  .i  Iiimi"  pud 

■orlloii.  n  li  tnfitiilj  .linKi^ipiiiimii'.  U  ■lumii  (In*  i),k  iiiyi-i"] Ul  lh""i(l.>  cf  llni  fuii«iii  mil*  iwnwrnlr  (liB 
iip#rl  ^oat  *(k-l  f^rir^r  ilir  nljknOhi'  llanur  of  tho  ii««J.  iTinto  1*1  rviEinlii  JorMiikTit  until  Ihr  follomna  ■Pa^rtD, 
Ob  IhxlFtlurttifrlnrsBdrairlnK  1i  •linini  ■  it>nri>  turiiiiiiaUiis  add  proFimilnc  ihac[ililt>rnili.  Thia  trrm- 
tabo  hrailfh*!.  upMiuli  Ihrnush  Iha  IIbiiih  of  iIik  xmA  and  loclvaii  rlia  tn  anoo  iiiol  or  oaiikcr.  T'>  tha 
riahl  atiDTa  I*  »)i"<»n  ■  ■■■■anlfled  tIht  o(  •ome  ot  llii:  ■!»«•  it  ihe  Both  n»piio«  (niiaui.  Our  hat  stRnl- 
tiateil.    lifWf  Whotiall 

addinj;  water  lit]  one  (gallon  holda  1  lb.  lime.  Dilute  thcee 
Ktmrk  anintiotw  hcfdru  thoy  aro  put  tog«thor. 

There  must  be  lime  enough  to  kill  the  rsaaliir  action  of 
Lho  coppi.T  auirsti'.  Tliia  may  be  toated  by  dropplne  a 
Molutinn  of  ferriK-yiiniilif  nf  potuiuium  on  thv  Mirfm^e  of 
the  Bordeaux  miilun^:  if  the  drops  turn  braan  or  red. 
more  lime  ahould  be  tidded. 

AtnmiminRnl  Ourbniiat«  of  CnppiT. — Copper  carbonate, 
5  watctm;  ammonia  W  I)«aami),  3  pint*;  wnl«r,  45 
jtallona. 

Make  a  paAte  of  the  copper  carhoniite  with  a  little 
wut«r.  Dilut*  the  ammoaia  with  7  or  ti  volumes  of 
wntwr.  Add  the  parln  to  the  diluti'd  ammonia  and 
Rlir  until  diwolved.  Add  eoouch  w^tor  tn  mnke  46  sal- 
lond.  Allow  it  to  aettle  and  uxe  only  the  dear  blue  liquid. 
Thix  niiittiirr  luon  ntmniclh  or  alandlng.  For  fun^nna 
disensi^a. 

Copper  Sulfate  S-jIu  I  ion. —Copper  aalfato.  1  poond  ; 
water,  lo  to  :^  eallona. 

Diiuolvn  th«  capp«r  nilfal«  In  tha  watar.  Thli  ahould 
never  he  applied  to  foliage,  but  mtiat  b«  naed  before  the 
bads  break.  For  peubcH  and  mctarinea.  rae  26  gaUona 
of  water,  t'ur  fungiooadlaeaaaB,  hut  now  largely  anpplaolod 
by  the  ftordeatix  mixtnra.  A  much  weaker  solution  !« 
recommended  for  trmi  In  leaf. 

Potaaalum  Pulfld  SolBtlon.— Potaarium  sullH  (lircx  oi 
aulfuri,  i  in  1  ounce ;  water,  1  calkm. 

This  prtporalioa  Icmb  ita  stnagth  on  aUadiag.  bihI 
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aboald  therefore  be  mode  imnwdial^l;  h«Son  ming. 
Forticukrlji  valunlilr  for  nurfacn  miHcvs, 

Uiuwiill  Uost-Spray.  — Froflh  Umo,  I  barrel;  OopjieT 

aMnU.',  2i>  |)iiunil»  ;  concL^ntr^U-il  1yi>,  &  Muoda ;  powcter»d 
aulfar,  '£>  poimdri ;  Paru  fjT^^n,  6  potinu. 

Kprn«>l  \mi>.  in  a  it"g«.  ihallnw  hnx,  brvaking  mt<>  m 
Rmull  [QmpN  iw  piwuililo.  DifHolve  th^  cuppc-r  jiiil(3l<^  in 
MI  eslli)DS  boiling  watur;  ahui  diiutilvu  tbo  lyu  in  Tivk 
galbiubot  whUf.  Ktnip iu^[J»rut<*.  >S;irinkli<ri;)()p(irBiilfat<- 
Holution  ovur  the  limtt,  Fnllow  %dth  Ij*  water.  If  the 
lini«  does  not  at]  crumble  to  a  duat.  ow  rli-ur  waLrr  lu 
(Uiish.  Sorw^n  the  linia  lbn>u«li  n  fint  aievn.  rub  thr  nuifur 
tturunicb  the  novo  into  the  I'me,  add  thr  I'jtm  grccvn  luid 
tborousbly  mix  both  witb  lime.  Luae  ch«uld  crumlde  U) 
|jo*dr>r,  not  (tranulw. 

Cnp;«r  itiilfiito  vnUfr  tniut  be  used  hot,  or  lia  i^opp^r 
will  rdCFyKtalliif.  Uixinj;  iihnuld  b«.  done  on t-of •doors  or 
in  a  teparate  building,  as  llms  in  alaking  bfrcomea  very 
hot. 

HuMtmri  Rx|MTrtmnnt  i^tntinn  dtuMpmy.  (To  makci  TO 
pound*  of  Bto-i'k  powdcri:— Copper  Mlfatc,  4  poDncU: 
qaickllmo,  4  jinundft;  wut«r  In  which  Ui  dimilrr  i-o|r)H>r 
Bulfatt',  2i  g.-iliiinii;  nsU^r  in  vrbir.h  tn  nhk?  tiuicklime, 
2i  Kullomi ;  nir-fllnka'i  !ini«  tborvushly  ii/l^d,  00  poiinds. 

l>i*iiiluB  the  co[i|wr  nulfslM  and  elulur  quicklimi! 
B»nflTnt«ly.  each  in  3J  gallons  watar.  Ptiiir  at  earns  lim« 
nulk  of  limu  und  cojjpur  uulutiun  inlu  a  third  vessel  and 
■tir  thoroughly.  Sufidiu  w«U>r  is  Ihon  stniinod  out  and 
remainini;  wet  rosterial  is  thoroughly  nilx^d  with,  the  60 
ponnd*  of  alr^lal«d  liaiu.  All  liimpii  Blunt  ba  sirtwl  um 
and  thi-  miituro  miuit  h-  pcrfiKitly  dry.  C.lnc  pnund  «*/icli 
of  EiiUur  ntid  Paris  screen  may  be  added. 

The  dnst^praya  are  useful  wheni  watnr  la  m-arfe  or 
liui]  ia  tvo  ruutib  ur  Ettwp  for  the  roifuUr  niimyiiiK 
nachincii. 


MEANS  OP  OONTK<1I,L[NG  INSECTS 
By   M.   v.  SiinserUitd 

Carefol  eatimntes  indicate  thnt  the  value  of 
farm  prenioct*  now  Jealroywt  each  year  by  in.'4ect!< 
in  the  I'nited  i^tatea  ag^sgatea  the  vjwt  mim  flf 
J700,000|iK*0,  or  mon-  than  the  entire  expenditures 
of  the  national  governraent.  Thujt,  one  of  Uie  moflt 
serioDH  |>rii(ileni«  il!i«t  t-cmfmnl  the  AmiTicun  &^\- 
Cukurisl  is  ihut  uf  contrullitig  the  insect  enetnietf 
of  hia  crr>|».  He  is  now  menaced  hy  nrarly  twice 
m  mnriy  ililTiTent  kinilu  uf  insei^t  pe»ta  2»  in  18.50, 
and  three  or  foar  timeB  as  many  a«  a  century  aftn. 
And  Ihi!  oTitlook  in  far  from  o-nwarftt'ing,  for  all 
the  flld  peiflts  will  doabtle^H  continue  their  ravaefv 
indefinitfily,  with  "  uji"  and  "down"  periudt*  ut  un- 
certain intcrvaln.  rurthermore,  tne  American 
agriculturist  will  have  th«<  b««<t  plant.'*  and  itnimatti 
the  wurld  {iniiltives,  no  mailer  whether  he  diM« 
thereby  introdtlfe  uther  Huch  deatmetive  [xiKtH  as 
thft  Sar  iciii-  »oa1(t  fri>m  China,  There  are  still 
m&ny  inaect  pe^te  in  Enrof^,  A»ia,  Australia,  Africa 
and  Mexico  that  »re  liutile  t«  bo  intrddmxxl  tA  any 
time,  and  they  may  he  mnch  more  deatnictive 
here  than  in  their  native  homr,  when'  their  tm^^mit* 
and  8iirn>un'lin^  cunditionH  larj^ely  huld  them  in 
cheek.  Thus,  the  unhroken  ranks  of  the  insect  peat« 
of  A  century  ai;i>  will  !>i>  con.*tantly  jnijrm"ited  by 
new  kiads  that  are  either  disturWJ  by  man  in  their 
wild  haunt«  here  (aa  the  <?ul»riKi»  iKilatif-ln-vUe). 
orlhat  cume  in  natuFally  fronn  sdjoininK  countries 
(an  the  cotton  bolUweevil  from  Mexico),  or  that  are 
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brnaifht  in  by  commerce  from  foretpi  lands  (aa  tho 
cattle  horn-Hy  and  over  half  of  the  other  Ktandard 
insect  it^U). 

But  the  outlook   is   net   really  m  K'^avtay,  for 
the   Anndncan    a{;ri[;u]lunitt((    are  well    eqotpptid       _ 
with  iiiiiiecticidal  batteries,  and  they  are  ws^Dg:  a      ■ 
munt  scientific  and   succ^K^ful    Tight   against  in-       > 
sect  enemies.   Many  millieni;  of  dollars  are  being 
spent  annually  in  Amt<iriea  by  national  and  t>t«ta 
Kovemmenta  and  by  individuals  in  liKhtinR  insects 
and  in  deviaint;  and  testing  new  remtrdial  aiea»- 
ores ;    it    t«   estimated   that   over  $8,000,000  ia 
extiended  each  year  in  spraying  apple  treea  for  tbe 
codling-moth  alone. 

Natv-rai  duek*. 

In  this  warfare  that  man  must  wb|;^  against  his 
insect  foes,  he  should  not  forget  Chat  itaturo  haa 
providwl  active  and  oft<;n  very  effective  inwct- 
destruyera  without  which  man  could  not  grnw 
crops,  or  even  exist  himself.  Wert"  it  not  for  the 
many  tittle  enemies  of  plant-lice.  Iheee  insignificant 
creatures  with  their  wonderful  powiTs  of  multipli- 
cation would  soon  overrun  the  earth,  and  destro; 
all  vef^etfition,  thns  robbing  man  of  bia  primary 
food  Eupidy.  Among  tho  forvea  of  nntun;  whieh 
thuB  aid  man  in  his  insect  warfare  may  he  men- 
tioned strong  winds,  eiidden  chancres  of  lem[>i.*ra- 
ture  in  winter,  rains,  and  forest  and  prairie  fires. 
Then  among  the  plants  and  animak  there  are  bohig 
very  efficient  inwe^dej*  troy  era.  Bacteria  and  fungi 
often  kill  a  large  proportion  of  amy-worma  or 
chinch-boK*  that  are  devuctatiiiK  crojiB.  Many  of 
the  birds  feed  largely  on  insecUi  and  should  be 
encouraged  to  stay  mi  every  farm,  for  they  are 
among  the  most  effective  <rf  nature's  iasect-dew- 
troyern. 

Tint  it  in  umon^  their  own  kind,  the  inaeclji,  that 
insect  peats  find  their  most  destructive  foes.  Vaat 
numbent  of  im^ecle,  some »« tiny  thatsevenU  of  Lhom 
can  live  inside  an  insect  egg  (codling-moth  cgg^ 
not  larger  than  a  pin's  head,  are  constantly  prey- 
ing on  the  in»ect  enemies  of  man's  crops.  And 
these  para.titic  and  pri*daei-ou»  insects  arn  oftm 
vt-ry  olfective  in  aiding  man  in  hia  strenuous  war- 
fare to  protect  his  cropa  from  insect  peata.  A  little 
lady-bird  bf^t^th'  saved  the  citroDS  indngtry  of  Cali- 
fornia from  destruction  by  a  scale  insect,  and  it 
would  hv  inijHjfwiblc  to  grow  wheat  fincoewfully  in 
many  sections  uf  the  I'nited  States  were  it  not  for 
the  tiny  initect  parasites  of  the  hetuian  fly. 

Man  \»  coming  to  realize  mnrv  and  mflr«  tha 
viitue  of  these  natural  aids  in  his  warfare  agaiast 
in.4i>^ct  peuts.  In  Hawnii  and  California,  tlionMltds 
of  dollars  are  expende<l  annually  in  searching  for 
and  iniiKTtiiig  from  foreign  landa  beneficial  insocts 
to  prey  on  insect  pests,  and  some  striking  Buccemea 
have  been  attained.  Hurope  is  now  being  Marched 
for  tbe  natural  enemies  of  the  gyp«y  and  hmwn- 
tail  mothalo  aid  in  checking  and  finally  controlling 
the^  serion*  pt.'Sts. 

Adminittrativt  eontrol. 

While  these  insecticides  of  natura  arc  ofton  very 
elTtctivti  and  linally  accomplish  their  parpose,  man 
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not  wait  but  must  asii&lly  resurt  t<}  artilicint 
inaeotieidaa  to  nve  his  cropa.  For  centuries  man 
hfts  b««n  f!ghtin)r  inmct  eimmim.  The  Ci^eks 
mx«A   hellebore  ^ith  milk  to  hill  files,  and  the 


I 
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tit.  St.   Aboppci-dom  at  work  la  ktti  corn.   (Rniuw  Bipninent 
8laUun  BullFtln.) 

Romana  required  the  inhabitanU  of  infented  roKioi^ 
to  kill  certain  amnuntA  of  grn^ehoppers.  In  tho 
middle  a«ea  Ibe  metboda  a»ed  for  the  destmctioa 
of  inMcla  vtKre  luri;fly  of  3  Kpiriliiul  nuture ; 
priests  marched  armind  itifcAbcxl  fields  prayinj;: 
anatlieinax  were  prnnounnjd  ovi>r  grafuhopp^Dt ; 
or  the  acciuud  insocts  were  Hummitiiwl  tu  apiM*!Lr 
in  court  and  jadgment  waa  renderiM)  in  tin;  form  of 
an  exeommankation.  Scnrci»ly  thirty  year*  ftRo. 
tvo  )ri>veniors  of  statta  in  America  iiwut^l  pru^lH- 
nutioiui  appointing  dityi)  of  tasiine  and  prayer  to 
stop  the  ravafreil  of  Rocky  mountain  WiiKtt.  It  is 
only  within  the  past  <iuarlur  n(  a  cvntury  that 
most  of  the  modem  Bcieniific  methoda  of  control- 
ling iiuwct  p<>4ibi  hnvn  bt'c^n  devisi^d.  Pri>vinii>iiy, 
Amoricftn  farmers  resorted  to  hand-w<irl;  or  to 
aimple  mechanical  devices,  euch  oa  bnnda  for 
canker-wcrma  and  codline-moth.  Th4>  word  "in* 
aecticide  "  vsa  unknown  h&If  a  century  &£">  and, 
according  to  the  dictionarilM  wh^n  mun  kilU  H.n 
insect  he  is  an  insecticide,  he  may  use  an  insecti- 
cide, asd  he  nino  commits  an  inHecticidi^.  Uinially, 
however,  the  word  is  r^tricl^d  to  Ki.>tn«  material 
or  spray  us«d  by  man  to  kill  int^oct^ 

We  Day  claasify  the  mvlhods  uncd  ngainet  iniwct 
pasla  aa:  internatioiiAl.  national,  Bt»te,  local  or 
lalghborhood  and  individual.  Thi^  fit^t  thrw  of 
tbcae  mostly  comprise  laws  vr  commercial  rej^la- 
latJoni,  by  the  enfom-ment  of  which  att«mift!i  are 
node  to  pre<rvint  the  spn^ad  of  in»ect  pe»t^  from 
oae  country  or  state  to  an^th^r,  and  aluo  ta  provide 
for  thu  intrducticiD  of  bcndiciul  ioHccts.  Neigh- 
borhood and  individual  efforts  uanally  nim  at  the 
immediate  di^th  of  the  insects  either  LhroUKh  the 
enforcement  of  mnnicipal  regulations,  by  the  offer- 
ins  nf  priiMi,  try  practiirinK  bott«r  farm  methotix, 
■or  by  th«i  iiJi«  of  inHi-iilicidal  battertoa. 

Laws  or  re^Eations  are  ofton  necesaary  in 
inaoct  warfare,  bat  thty  murt  l>«  iupporttd  by 
public  opinion  to  be  effective.  I-'ar-reaohin^  and 
raJuablc  rtsotla  have  been  attained  by  interna- 


tional efforts  in  conlrollinK  insect  pvwtH  liy  (|uar- 
antine  regulations  and  by  the  introduction  of  bene- 
ficial iniwftd.  Nations  can  scarcely  overdo  thia 
kind  of  ontrol  work  a(;ainsl  iajuriuus  iosecli;. 
C«mpni8ory  state  lijjjislation  to 
control  insect  pcets  will  often  lack 
the  neceAsary  sappnrt  of  public 
opinion  and  bence  bu  diificull  to 
administer;  attempts  to  annihilate 
th^-  Son  Joafi  acalo  in  CantuliL  !>/ 
the  axe  and  tire  were  soon  stopped 
by  udvvrw  public  opinion.  The 
state  inspection  laws  to  prevent 
the  apread  of  insects  by  nureery- 
mcn  have  accomplinhed  mut:h  ^vckI. 
Local  authorities  can  do  much  to 
ch&ck  tho  ravagiw  of  iinMict*  over 
limited  areas  by  offering  prij^es  or 
inai«ling  that  owners  of  infested 
premiflee  shall  use  certain  de«trac- 
live  meaaun-j*  or  pay  for  haviae 
lh«  authorilii;*  do  it.  A  few  neigh- 
bora  can  do  much  to  mitigate  the 
rsvagttft  of  Iho  heiwi^n  lly  by  com- 
bined aclioD  in  using  early  trup  strips  of  wheat 
and  Rowing  Ds  \a-Ui  aa  prncticabb. 

And  yet,  after  all  has  been  said  and  done  by 
intimation ilI.  national,  ittate  or  local  atjthoritiea 
to  stay  temporarily  the  inuvitabk-  spruod  of  thu 
world's  injurious  insect  fauna,  each  individual  who 
raises  crfi|Ht  will  often  find  himself  face  to  face 
with  the  problem  of  fighting  snccessfully  somo 
in»oct  jn'Jtl  or  thtt  Ios«  of  his  crop.  l.ogi»lation 
and  inspection  or  fumiKation  certificates  are  then 
of  no  avail.  Usually  his  pariusitic  and  pnidaceoua 
inaect  friends  ar6  also  too  slow.  A  nation  may  prolit- 
ably  spend  mnch  money  to  introiliic^  new  insect 
friends:  doubtless  an  extensive  national  quarantine 
would  keep  oat  some  injarinus  insecta  for  a  time. 


Pit.  M>.   A  pmirilcabl*  sad  cUmiIv*  itwby  tbisid  lor  et^Vtat- 
ins  adntt  Ei4pe  iDil-buppeii  In  Uw  ipiiu- 

and  tho  state  and  local  authorities  can  do  much  to 
chi-ck  the  spread  of  a  pcet:  but  in  the  end  the 
brunt  of  the  fight  will  fall  on  the  individual  wfaoee 
crops  are  attacked. 
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The  means  which  the  individual  may  nun  in 
onrffAvoring  to  control  hin  inwwt  ermmiu!  an.' 
many  siid  variixj.  They  may  be  classed  aa  me- 
chanical methode,  farm  practices  and  the  iip|)lica- 

lion   of   mate- 
V  I   Aixs,  i'  IJI^L'iN    rlalflCJiiiRionly 
cullud    insecti- 
ciAeit. 

r-C^ji^P^|!|K^^icT'    -^ti'f^f^  teal 
mtlhtidit. 

It  m  oft«n 
iiriicLiciibti;  to 
han<!  -  pick  or 
die  'lilt  intwift 

pi-aUl.      Dlilt     LH 

largely  prac- 
tice in  coun- 
triea  w  h  e  r  « 
chuui)  l»l}ur  ia 
availaLlti.  No 
cheapor  and  c  f- 
ft>ctivij  mtlliui] 
has  yet  bi!Gn 
frtund  fnr  cnm- 
bating  borers 
uiidmaiiy  jMHtti 
(as  cutworniH 
and  whiti<?  yrulis)  worlcing  in  f;ank'n8  and  on  ftlher 
smail  areoA.  ('hildren  hiive  done  very  elFyctive  wurk 
in  collwjting  eggs  of  tont-cati-rpiHars  and  Imwook- 
Biothn  on  shade  trpes,  A  hox-liV<?  povcring  of  wir<:- 
scri,i.^ii  or  moattuito-iK-Uing  in  often  placed  over 
hills  of  aquaflKes,  mebnfl  and  cncunibcra  tu  prok-ct 
thuin  from  tht*  ravagpH  nf  thu  strijw^  beetle  and 
Htink-bug.  .Seed-tii^s  of  cabba^i^.  railtmh  IWs  and 
various  choice  or  rare  plant.^  can  bo  thua  protected 
fnim  insiwtM  at  iilij;hl  i'«:|)cn»i*.  Rinthids  of  ymm^r 
grHMtioppers  and  nwnrms  of  i^mall  leaf-hopponiare 
often  coliectL-d  on  ihf  wnsttrn  [irairiw  by  drawinK 
large  iron  pans  smeared  wilh  tar  or  containinj;  ItL':^ 
08cne.  and  called  "hopper-dozera,"  (Pig,  5!K)  Thous- 
anda  of  crape  L-af-hopiK'ra  can  be  ciiUectcd  on 
sticky  shields  held  near  while  the  vines  are  ,iarred. 


tUekr  band  is  Ihclr  pi»ti«u  up  a  lra«. 


(Fig.  fiO.)  Scieky  bandii  havo  Inng  been  lued  af 
tivuly  tu  prevent  the  wint^loMS  females  mulhf 
canker-wnrme  ascending  trees  to  Jay  their  ftRga.' 
(Fig.  6Lj  For  a  quarter  of  a  ot-ntuiy  bcfor* 
the  advent  of  sprayine,  the  princt[)B)  meaiui  em- 
ployed to  reduce  the  numlR-rs  of  the  ciKliing-molh 
were  vanuua  kinda  of  clolh  or  hay-rupe  bands 
around  the  trunks  nf  the  tri-f s  to  form  mon^  attrac- 
tirt>  p1ai;Mi  fur  the  cMterpillurs  ta  trunsfitTm.  Large 
nnmhora  of  the  caterjjillare  gather  under  theaa 
hands,  where  thi-y  arc  <'a.*ilv  killed.  This  afffwlive 
banding  method  can  novf  be  uwd  with  protit  to 
eupiili'-nient  the  pwMtn  nijray  when  a  second  brood 
of  the  insect  occurs.  Farmfra  often  use  the  barrier  ■ 
method  to  pn'vent  chinch-bnga,  cutworms  nr  array- 
wurms   from 


marching  into 
other  fields. 
Two  furro*-a 
plowed  to- 
Hither  and  a 
narrow  strip 
o  t  cual  •  tar 
ponred  along 
the  ridye  thus 
formed,  etfec- 
tivtly  atop 
chinch  -  bugs. 
CFig.  G2.)  To 
»t(ip  army- 
worms  a  deep 
furrow  i  J 
plowed  with 
the  perpendic- 
ular side  to- 
ward the  (lidd 


f^ 


/ 


'> 


I  ffA 


■^ 


Pig.  as.   An  aailv  typ?  ol  hroui;  i.uihcr 
lor  vlMyard*.  but  now  liiUe  uMd. 


..1' 


^r 


/ 


Flit-  U.  Bidce  (onn«d  bjr  Hanv  Inplcnwiit  far  DrotMtKn  amnRi 
cbiooli'baE*.  Povt-Uolof  art  dot  \w\Ap  thf  Hiig*  *i-oiii  tiUy  M-i 
span.  Th!f  Imrrli-r  )(  )uiiK>lh  rnift  pompsirl.  kuH  tmy  Util*  nirivioil 
lij  rlkp  r^Jit  T^r  llnp  irf  «i>»l'lAr  Klon^tHn  in|bhii*  Iwvit  mi'^iivairti.] 
Id  all  wriiihFt  noiiillLiolla  ^Kauiu  Eiporliunil  Slalluu  ft<'|Kirl, 
ItM-OT.J 


to  be  protected,  and  post-holes  are  then  dug  in  the 
furrow  at  inti^rvals  of  a  rod  nr  less.  The  eaterpil- 
larn  iTsin  not  readily  st^ale  Iho  furrow  and  ««  wan- 
der along  it.  finally  dropping  into  the  hfllee,  wher« 
they  can  tx:  killed  with  kcroM-nu  or  cniahed ; 
buanelH  of  the  worms  are  often  killed  by  thw  bar- 
rier methofl.  Snme  inswrte  may  be  jarred  on 
KheetM  ur  into  catchers.    (Fi^.  tiS,  &4.> 

Firm  practice. 

The  American  farmer  who  grows  lieid 
crops  mortly,  mu8t  deiK-nd  largely  on  im- 
proved or  different  mctK<jds  in  growing  hi*j 
crotw,  or  on  what  may  be  called  farm 
ticea.  to  prevttnt  and  cuntnil  the  ravages 
insect  pests,  nften  the  hurticultnrist  or 
);»ri)<.<iier  can  ahn  ose  thi>se  methods  to  good 
:idvantaKe. 

ThfToogh  and  fre<(Dent  cultivation,  speci- 
ally in  early  autumn,  diacouragt*  and  Gn«11y 
etlVitivfly  ffintrois  win-worms  and  whit« 
grubs  more  than  anything  yet  devised.  (>n« 
ran-ly  sees  a  well-cultivated  orcbard  fterioualj 
InftisUi)  with  cnnlcer-worms.  as  many  of  the 
pupie  in  the  soil  are  thus  dt«trnyi>d.  A  fr^ 
>]iient  rotation  of  the  crops  Is  one  of  tbe 
moat  effoclive  method*  of  controlling  iMccti 
which  attack  field  crops,  as  com,  filorer. 
wheat.  putatcK-d  and  similar  crnpa.  The  in- 
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IDCU  are  starTed  oat  ly  finding  their  favorite 
^^  food-plnnt  nipUwcd  liy  sum*  crop  ihey  d«  not  lilt«, 
^H    Uaay  field  crops  may  sufTer  for  a  season  or  two 

L' 
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FIc.  M.    JaniBt  pneb  tiw  lot  nitaullo. 

from  virt-warmg  or  whitR  gruba  if  planUKl  in  fleldet, 
tf  putu«B  or  old  meadows,  that  bavo  bwn  in 
*od  for  sereral  years  and  are  the  favorite  bn^ed- 
ing  grounds  uf  Invso  p»t».  But  thurvui;li  cuUiva- 
tion  of  such  crops  will  soon  discourage  the  iiuKrcts, 
CImd  cultnre,  or  tho  dwttroying  of  wewls  and 
cleariQK  away  of  mbliish,  will  uftvn  lietp  in  tins 
warfare  against  iniiert  pest*.  Many  insect*  find 
fflTorable  hiliernatinp  qnBrt<T«  in  nibnish,  old  eUmft 
walls,  near-by  clurai>e  «f  buiihee  or  for^t  lands. 
One  fruit-grower  hue  lar]d^.-ly  vliiniiialcd  th«  plum 
curculio  from  his  peach  orchard  by  planting  it 
away  fnim  such  fftvoralile.  hiU-mating  niiartt-rs. 
The  n-moval  or  burial  of  old  csbbatru  slumps,  old 
M|uiui)i  »r  ouciimln'r  vlnriiiftnil  olKi-r  gnTden  rcfiisf-, 
80  as  to  li>Kve  th@  ^ound  olt^fm  in  th(>  fall,  will 
help  much  in  oontrollinfi;  tr3rdi.-n  inac-cts,  liki?  tbt^ 
csbbocOi  radish*  and  onion-maggots,  ciiLwormA,  am) 
otber  seriona  pests,  i^onietimes  an  attractive  plant 
is  luad  aarly  in  the  sifaMun  a»  a  di'Ct>y.  to  U-  di- 
atroyed  when  it  has  served  its  pur[juHt>  and  become 
well  infralt-d  with  tho  p««t.  Then  the  main  crop  to 
Iw  prut4M.-UM]  iu  plant^-d  ]ft1«r  mid  oflvn  «si-Api:f>> 
»erious  iafffitatioiL  A  strip  of  mualiird  or  enrly 
cabbaKwnay  bo»owD  varly  in  spring  toittlruot 
the  hibernated  harlequin-bugs,  which  can  then  be 
killed  with  ktrofli^ne  k*f(ir*  the  main  crfipof  culi- 
htgif  is  put  out.  A  strip  uf  wheat  dnwn  in  August 
will  often  attract  a  tartce  propcirtifm  of  the  niitiimn 
brood  of  the  braxinn  ^y.  Tbitt  i?ift'»ti'd  «trip  can 
tlien  be  plowed  under  in  September,  or  ju^t  before 
the  whole  fivld  i*  pn.i'an:d 
for  tho  main  cr^ip,  which 
should  lie  delay  I'd  in 
planting  aa  long  nM  local 
conditions  will  permit. 
This  "farm  praetieo" 
method  of  nn  early  decoy 
Htnp  and  Litf  planting 
will  uEoally  circumvent 
Ihia  eerioBB  wheat,  tiarlcy 
and  rye  peal.  Ganlencnt 
n«. «.  A  b»rti..  m»  «i  tb.  *t»  BTW  cucTirbitaceous 
ctewioc  ia«act«.  curani'    TineK  sometimm  plant  a 

mmrh  MiMved.  Siong  one  aide  of  tho  field 


and  delay  putting  out  the  main  crop,  an  na  to  at- 
tract many  of  the  striped  btttlcs,  atink-huga  and 
bortirn  In  the  decoy  strip. 

Extensive  invej*tigtition»  hnvv  demon8trat«i  that 
the  cotton  boll-weevil  can  be  controlled  only  by 
coltural  methods.  Profiwhli^  eropa  of  cotton  can 
be  grown  in  apite  of  the  wuevil  by  planting  tarly- 
maturing  variftics  farther  apart  and  earlier,  by 
thnrongh  cultivation,  by  plowing  up  and  det^tmying 
all  the  old  stalks  in  early  autumn,  and  by  a  more 
liberal  iwe  of  fertiliners — all  IhvMr  are  "f.-irm  prac- 
tieea."  Ry burning  fruit-tree  prunings  Iwfore  cpring, 
the  hibernating  ulage  of  aeveral  fruit  pests,  as 
plaat-lice  eggs  and  bod-moth  larvip,  may  l«  de- 
stroyed. The  application  vf  a  little  quick-acting 
commercial  fertilizer  will  sometimes  stimulate  a 
plant  to  oviTcrome  or  outgrow  the  onslaught  of  ita 
insect  enemies;  but  when  iiwd  in  practicable  or 
fertiliEing  qnsntitiea,  these  fertilisers  will  not  kill 
the  in!">cta. 

It  is  an  alluring  thought  that  wo  may  bo  able 
to  develop  insect-rL':*i sling  varifttes  of  many  kinda 
of  apricultural  plantF.  Tho  rcsiBtanoi;  of  certain 
American  native  grape  roots  to  the  phylloxera 
plant-louse  is  proving  to  bw  th(t  salvation  of  the 
grape  industry  in  Europe,  Promising  elforts  are 
now  being  made  to  di.'welop  n  bn!l-weD\il-reHi6ting 
variety  of  cotton.  Sometimes  certain  vari&tiw:  of 
whfut  .^oem  to  hv  resistant  to  the  he*«ian  fly. 

Much  can  be  done  around  farmhuuwd  to  reduce 
tin?  numbers  of  hou!»e-flies  and  mo.^qnitos.  I'nt  the 
hoTw  manure  in  tight  aheal*  »o  that  flies  can  not 
hreed,  or  spread  it  on  the  tieHa  every  two  or  threa 
daya  in  summiir.  Drain  olf  or  I'lll  \n  liiw  pliLcea 
where  water  stands  continually  or 
after  fhowera,  ue  such  pluL-un  bri.-i.-d 
"wigglers"    or    mosquito    larva. 


Flit.  !*■    Tw«  eiAmploa  ol  tuclnns  iDiecti.  fcclonelna  to  Um 
ireup  known  to  entamoioauu  ■•  ib*  uu*  bun. 

If  the  rain-barrel  a  also  screened  with  wire  netting, 
it  will  not  l>ocomo  the  breeding-place  of  thniisnnda 
of  moBiitiitna.  Himw-flies  may  Wing  to  human  food 
the  germa  of  typhoid  fever  on  their  fet.t  or  month- 
part.",  and  the  only  way  one  can  get  malaria  ia 
through  tbe  agency  of  certain  kinds  of  moeqaitoa 
(Amiphe!"-!!)  that  may  haveaucked  llie  diaeased  blood 
from  some  malarial  patient,  which  they  then  inject 
into  tho  body  of  another  when  they  "hite."  (Vol. 
I.  p.  2Jt7.> 

i^rajfiag  and  othrr  iiaectie'ulai  mfthodB. 

For  a  batf  century  before  1875,  the  rnat«riala 
uaud  by  American  famiera  to  kilt  insocts  conaietcd 
largely  nf  whiile-nil  sonp,  hellebor«,  lime,  tobacco, 
aalfur  and  nail.  These  materialu  were  dnstw)  or 
aprinkied  or  syringed  on  the  planttf.  With  the  ap- 
pearance and  rapid  march  of  the  Colorado  potato- 
beetle  acroiw  the  oonnlry  from  1860  to  1870,  th«T« 
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came  into  tuo  Paris  gnfm  poison,  which  wse  des- 
tined to  r^volutiDTiiza  inaectici'lal  methods.  In 
1872,  it  was  su^K^-sU-d  Ihal  a  Puris  gnva  spmy  bo 
Bpplied  on  cotton  plants  for  the  cotton  worm  and 
on  applo  trfMw  to  kill  canker-wnrms.  Sii  yi'ars 
later  it  u'iut  found  thsit  ttio  puiEon8[>rayetr«ctively 
chMkod  the  codling-moth,  aiwi  this  gavo  a  new 
impetus  to  the  wurfaro  air&injtt  inavctf,  which  hiu 
finally  r^ult^rl  in  the  mndt-rn  formidalil^  array  of 
insiKticide  miiti^ritiLt  and  elabunilc  machinLTy  fcir 
their  application. 

Tlitimatdriftls  used  aa  inueclictde«  niiiy  bv  dividuil 
into  threy  {jroops,  based  largely  on  the  two  differ- 
ent wnvR  in  which  innwta  eat.  Somo  insects,  as 
caterpiflars,  potato-bfetles.  and  many  others,  have 
thfir  iniHilh-parUtproviiifd  with  MroiiejawB  which 
enable  thtm  to  bit*  off  and  swallow  solid  purtictes 
of  thuir  (ood'plant.i.  (Figs.  5S,  65.)  Many  other 
initM^U,  of  which  tht>  jilaiit-lice.  Blink-lingB.  sc^le^ 
in^ectA  and  moaquitos  are  familiar  examples,  have 
their  month-part*  drawn  out  into  fino  throiida  which 
are  forced  into  the  plant-tiaducs  along  a  atilf,  sup- 
porting Licak  ;  auch  sucking  inducts  an:  unahk*  to 
eat  soJid  particU^s  and  hence  cannot  he  fed  a  poison 
«prayKd  on  llw  surface,  for  they  can  suck  only  liniiiii 
food  from  the  inner  tissui-s  uf  the  plant-host.  (Pigs. 
54,  Gfi.)  To  kill  hitinff  or  chewing  in^^ct^,  it  \» 
necessary  only  to  apply  ft  poison  on  the  snrfaco  of 
the  plant  where  they  are  Koing  to  fvad.  Hot  each 
individoal  Kuckinj;  instM't  and  not  a  certain  part  of 
the  plant  munt  be  hit  with  anme  matfrial  that  will 
soak  into  it»  Ij'jdy  and  k  ill.  or  that  may  sinotht^r  by 
coverinE  the  breathing  holes  along  the  sides  of  the 
body.  Th*  third  motlnid  is  fumigation. 

Biting  inawt/.  The  ina^ticities  used  for  killing 
biting  insvcts  conisiut  mostly  of  poisuns  which 
have  for  their  haaie  white  arsenic.  This  sobatance 
can  not  be  used  alone,  a»  It  ditutolvva  slowly,  and 
this  canses  it  to  burn  foliact!  severely.  But  it  can 
be  combined  with  anlaoda  and  limi^  to  form  a  ch<>ap 
and  (iffective  poison  spray.  Boil  1  jHiund  of  arw?nic 
and  2  ponnd-i  of  .^alaoda  in  4  qnarts  of  wat<>r  until 
dissolved  ;  then  slake  2  pounds  of  stone  lime  with 
thi.s  i<otiition,  and  add  2  gallons  of  w.'iter.  tlse  about 
Ij  i]vart»  uf  this  sLuck  mixtnre  in  40  gallona  of 
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-water  or  Ilordeaux  mixture,  for  general  on-hard 
spraying ;  for  potato- battles,  doable  the  dose  of 
poison. 

Jlore  than  2,000  ton»  of  Paris  Kwen  »»  now 
used  annnally  in  Amorica  ogataft  tns«ct  pesta. 


It  is  the  standard  poison  spray,  and  is  used  at  the- 
rate  of  1  pimiu]  in  ItH)  gallons  on  nrclianK  except 
plnm  and  penL'h,  when-  only  about  half  ibi:^ 
amoant  is  .lafe  ;  on  potatoes  it  is  used  at  IcaM 
twice  asMrong, 

The  arsenilfl  of  copper  or  green  araenite  is  simi- 
lar to  I'nriR  grooii. 
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FlK.  es.    SpraylOK  outfit  tbal  will  iive  tcM  tetrite  In 
aa  apple  orctuil  vi  t«rty  n  aixtj  mim. 

The  arst^nate  of  lead,  wliich  wa^i  fimt  luied  against 
the  gyjiay-moth  in  ISffi,  is  coming  into  general  nse. 
It  adbore^  hetti^T  1^  the  foliage  and  ran  bo  lued 
very  strong  with  safety,  thus  making  it  especially 
uaeful  against  certain  inftecta  like  the  elm  Icaf-beelle. 
codling-ntobh,  plum  curculiu,  rosc-chnfcr,  and  grape 
root-worm.  It  is  sold  in  a  paate  form,  one  pound 
of  which  contains  only  about  half  as  much  ar^k-nic 
as  Paris  grwn,  thaa  necesaitating  nsing  twice  as 
much  of  the  arsenate  of  lesd,  or  if  to  4  p(innd«  ja-r 
100  gallona  for  apple  orchards  and  4  pounds  per 
50  gallons  tn  vineyards  fur  grafx.'  roi.vt- worms. 

Hellebore  is  Rtill  much  usod  for  currant-worroa. 
but  has  been  largely  rfplnced  by  the  Paris  green 
Fpray. 

Sufkiiiji  I'vijwef.i.— Tho  insecticidat  ujied  for  kill- 
ing sucking  insects  are  largely  |>owd«r8,  oils  or 
Boaps.  which  kill  by  contact  or  when  they  hit  th» 
body  of  the  inwct, 

Pyrethnim  powder  is  often  used  for  house-flies, 
but  it  is  too  vxpennive  for  geiitral  u.sc  in  spraying. 

Tobacco  in  various  forms  is  largoly  used  for 
fighting  plant-iicit  in  grefnhoDSMi,  and  sometimoa 
as  a  Bpray  ouldimr*  or  in  "wasbiw"  or  "dipe"  for 
domestic  animals.  Tobacco  ateroa  may  be  burned 
»]owly,  creating  a  killing  «moko,  or  tobacco  doit 
maybe  freely  scatti^reil  ovsr  the  plant,  or  deeoctioiis 
and  extracts  may  1h^  tuirayed  on  the  [danta. 

Whale-oil  and  Hah-oil  soapH  and  various  common 
mni*  are  effective  irwetticidps  for  plant-lice,  scale 
insects  and  many  other  sticking  itiKwIit.  Twopiiui«U 
of  Ho.ip  ditisolved  in  one  gallon  of  watt>r  is  the  neces- 
sary strength  for  killing  itcalo  inR<«t^  on  dormant 
plants  in  winter,  and  one  pound  in  four  to  six  gal- 
Jom<  will  kill  plant-lice  and  recently  hatched  icah 
insecla. 

Kerosene  and  erode  petroleam  are  among  lJi« 
most  efTwlive  materials  for  killing  micking  inawts. 
Somotimea  they  can  be  applied  in  a  fine  spray  on 
dormant  tnt»  with  Httlo  or  no  injury,  hut  usually 
it  is  nec^eeary  to  combine  them  with  aosp  in  an 
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iitlhioii,  which  can  thwi  Iv  diluted  with  water. 
I  vmuUion  in  mule  li.v  litmwlvinj;  1  pound  of  iKi&jf 
1  eallon  of  hot  wat«r,  then  adding  2  gallona  vf 
I  the  oil  and  IhorouKhly  agitating  the  mistorf!  into 
.  ittabie  emolsion.  This  eti'juLd  b«  dilut«d  with  S  or 
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of  v.-atc'T  for  scale  insects  and  wilh  iibtiut 
;ui  much  water  for  plant-licH  and  other  suck- 
ing IniwcU.  I'umiiw  havo  Uvn  dtwigrn^l  forcunihin- 
ing  the  oile  and  water  int«  a  rowI  tnedianicsl  *mul- 
eitiii,  but  UKDally  th<!  iK-rcuntagc  of  oil  cannot  bo 
satisfactorily  controlled. 

So-called  soluble  or  miAcibla  oMh  whkh  loickly 
emulnify  with  water  are  now  mudc  and  are  very 
«fr«ctJv«  s^itutt  M.'al«  iiiHi'cl«. 

A  lime,  aalt  and  sulfur  mixture  (often  without 
th-»  joilt)  is  a  very  cfft-ptive  nnd  nafc  spray  to  use 
on  dormant  |ilantB  for  the  l^n  Joe^  ncalc  and  th« 
peacb  leaf-curl  funjfus.  This  "waah"  vt  made  by 
boiling  for  about  an  hour  15  pounds  i>f  Howits  of 
Bulfor  and  20  pounda  nf  stunt!  limt^  in  'ii'^  KallonH  of 
water :  by  vainK  about  6  |)iiitiid!i  of  caustic  wda 
tbii"wa^"can  be  made  without  boiling  and  it 
nearly  aa  effective,  but  coata  moro. 

Fumigation. 

Botb  Kuckinj;  and  liiting  inaecta  succumb  to  thf 
fames  of  carbon  biftulphid  or  tn  hydrocyanic  acid 
ira*. 

Carbon  biHulphid  ia  largely  uaed  in  killing  iniiectR 
infesting  atorra  grninR  or  wHida.  It  ia  poured  into 
shallovabhM  aet  on  top  of  tbe  grain  in  tight  bins, 
or  it  may  he  aprinkled  over  the  grain.  The  fumo« 
ir«  b«av)i;r  than  air  and  sink  all  thruu^b  the 
grain ;  an  the  fnmea  are  enploflive,  no  lights  ahuald 
be  new.  A  little  of  the  tiiguid  ixiurtil  on  duthing 
atored  doring  the  aummi-r  wilt  kill  the  destructive 
ctothea  moths,  Cncurbitawoiw  vinwi  havn  buen 
coverwi  with  cloth  ami  imcceMifully  treated  for 
(ilanUlice  with  carbon  biHulphid. 

Hydrocyanic  scid  gas  is  gt^norutcd  by  dissolving 
cyanide  of  po'tamium  in  aitfiiric  acid  and  wat«r, 
It  is  Dsed  largely  under  t«nt«  by  Ihu  citr»u:«  orchard* 
bts  in  Califumia  for  acal«  inaecta.  and  by  many 
■BiMCTmen  fur  fnmiffating  th«ir  stock  to  kill  ^n 
Joai  scab  and  other  injtirioua  inaw'tM.  GrM>nhr>uii«!. 


dwellings,  care  and  flouring  mills  have  lu-en  fami- 
gated  sttcceasfully  with  this  gas  for  the  white-fly, 
nouaubold  inswrU.  and  the  fluur-nioth.  The  usual 
formula  for  fiimignting  everything  but  gn-cn- 
hou:M-it  ii>  1  oQitce  of  cyanide  of  potassium,  2 
ounces  of  commercial  .sulfuric  acid,  and  4 
ouncoii  of  water  for  eilt'h  KX)  cubic  feel  of 
spncu;  the  fumigattnn  should  be  cnntinncd 
for  half  an  hoar  for  nursery  stuck  and  si-veral 
hours  or  all  night  in  buildings  or  cara.  for  green- 
houae  fumigBtion,  J  to  1  ounce  of  the  cyanide  \e 
u»eij  at  night  for  eiich  1,()01>  cubic  feet.  This  gaa 
is  exceedingly  poisonous  to  persons  when  breathed, 
eauaing  death  instantly. 

Spraying  m^thmi*  ami  niarJiinrrij. 

Many  growers  of  fniiLs  potatoes  and  garden 
crops  now  include  spraying  ax.  one  of  the  regular 
and  necessary  "'farm  practices"  to  protect  their 
crojiw  fnwTi  inmi't  and  fungoiis  i^nctmics.  To  spray 
the  must  successfully  re<]uin>a  skill,  practico  and 
fiamo  knowl&ige  of  the  enemies  to  be  fought. 
M«ch  energy  and  money  i«  wasted  every  yoor  in 
tryifkg  to  kill  sucking  insecUi  with  poiiion  sprays 
which  they  can  not  cat,  or  by  unintcrc»t*-d 
laborers  who  hurry  through  the  more  or  less  di»- 
agr^Hlile  job.  It  U  oftim  necetwary  to  .succ^Mt  that 
we  fullu^A-  closely  the  detailed  direotioiu!  for  mak- 
ing the  sprays;  for  example,  it  is  very  essential 
that  dilute  and  not  concentrated  mixtur<4  of 
copper  sulfate  and  time  be  poured  together  in 
making  Bordeaux  mixtuni.  SucccJsoful  spraying  i« 
scientific  and  thus  requires  theaorvices  of  faithful, 
trained  men.  Only  ihe  most  thorough  work  with 
the  best  in3tLTi.ila  and  machinery  will  accomplish 
tho  most  paying  result*.  To  control  aucesiwfully 
the  i^an  Jose  scale,  for  example,  eo^h  tiny  scale 
not  largvr  Ihan  a  pin's  lieail  muxt  b«  hit  thoroughly 
with  a  powerful  insecticide,  thrown  with  forco 
through  line  noxxle.s  ao  an  to  penetrate  every 
trevic*  in  the  bark. 

Machinery  for  the  application  of  insecticides 
has  develojMijI  from  a  bundlu  of  twiga  or  a  broom, 
through  syringes  and  ill-adapted  pumps,  to  a  formi- 
dable array  vf  powder-gune  and  pumps  specially 
adapted  to  various  cnnditiona  and  crops.  Inwcti- 
c idea  and  fungicides  are  now  combined  into  a  lino 
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dust  that  is  blown  into  trt«H  with  powder-^ns. 
This  miscalled  "dust-flpray"  is  mil  so  effeetiri*  aa 
the  linuid  spray.i  in  orchanls.  ac  jutlgMJ  by  prewnt 
«rxpf>rimenta.  and  ix  uaih)  mostly  where  water  is 
scarce  and  the  land  is  rougk    Fur  applying  li<)uid 
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dprayii  thon  arc  Httle  atoinit«»  hol<J  mg  a  quart  or 
two  with  whirl,  house  flanU,  smatt  nnTdem.  or  a 
fvw  cuttk-  may  Im  vprajLiJ.  Next  come:  the  bucket 
pumpH  and  knapsack  Bprayers,  which  will  1*  fnunfl 
DHefiil  on  most  fnmiH  forsprayini;  »nin]\  Anas  or 
Uolsted  trMW  in  ipinlt'rtit.   Fur  eevi<ral  y»nn  barrel 
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fig.  n.    A  moten  ipmr  rift,  witli  mouated  icaaolliie  aaclne. 

pampfl  were  much  used  in  »II  RprayincflixMrstiunR, 
but  now  larji;*  tanks  wiuiiijiBi]  with  ni'irv  piiwerful 
pumps  in  which  the  power  in  lievelopt-d  by  horsM. 
by  Rtf^nm  nr  j^iuiolinc  rngim-s,  hy  c.omjprcitsi»d  air, 
or  earlwnic  acid  ;^!ui.urt>  mcmtly  umwI  in  i*[iraying 
\aree  arotu  of  orcbarda,  vineyartlx,  |«tatoeA  and 
other  crops.  Tbo  horwr-puwcr  pumpn,  in  which 
the  ]>ower  is  developed  from  the  wheels  by  chain 
or  eccentric  attachments  an  ihv  muchinc  moven, 
give  tnifficient  power  to  do  satisfactory  work 
only  on  potatocn  and  Bimilar  low  Held  croia.  A 
Bmall  wmprtwsefl-air  lank  iiltaLihi?d  tu  theui?  htirx*i- 
power  pumps  (jreatly  incri^aAos  their  effici«in?y  for 
the  spraying  of  small  orchard  tree?  and  viaeyards. 
The  pumpp  oainc  compr*^«ie(3  air  for  power  do  very 
effectivi;  rtpriiyini;  of  all  kindi*.  hiit  the  iicctsoary 
ontRt  of  several  spray  tanks,  an  enj^ne  and  an  air- 
COiinpreanor  an*  rathi>r  cxf^nsivo.  St-^ara  spraying 
rig«  aru  ht?»vy  Inil  art-  L';iJtily  iiianagucl.  am!  fur- 
nish ch»np  and  abnndant  power.  Gaaoline  enRines 
ir«  lightfNr  and  arc  Ix'tn^  much  Ufifd  insti>a(I  of 
eieata  pnwer.  The  tanks  of  compresaed  carbonic 
acid  Furnish  ainpk',  eiutily  maniiiulat«^l  Irut  ^liirhtly 
more  expensive  power  than  the  enginiw.  Soiiio  of 
tka  rorma  of  aitrajr  rigs  ar«  ahown  in  Fig.".  ()■  7t. 
Good  notsiM  ar^  an  oui^iitial  piirt  »f  Kpmy 
pumps.    Several   types  of  apray  aotzlea  are  used. 


Sarai,  like  the  cyclone  and  Vcnnorol  nonlea,  pro- 
duce a  Very  fint',  funnel -ahaped  spray.  In  ani>lli«r 
type,  like  thii  McHownn.  the  spray  Is  faD-sha|«d 
and  can  k?  thnmn  farther.  The  vuriQtismodil:ca- 
tions  of  the  Vermtire)  type  of  nozxie  ant  now 
moBt  extensively  iiwd,  ofti-n  hi'VituI  noulvs  being 
groufied  at  Ihv  end  of  a  light  rod  attached  to  the 
spray  hose. 

The  manufacturers  of  spraying  apparMoa  are 
coMtantly  impri>ving  and  mod jfyinj;  their  iniwhintis 
ao  fut  better  to  iidiipt  them  to  the  practical  needs 
of  the  agricuIturiHt.  American  farmttni  ar«  nik 
douhteilly  tht>  bi-iit  <?r|nip|)od  with  insectleidal  liat- 
U'riiw,  and  they  are  pulling  up  the  most  scientific 
and  successful  light  against  th&ir  insect  «iu-mu«. 

Literature. 

The  literatore  on  the  means  of  controlling  ineecta 
is  very  extensive  and  scattered,  much  of  it  having 
to  do  with  controlling  njwiftc  \h-rnlK.  Th.?  r%aiter 
will  fmd  a  great  deal  of  interesting  material  in 
speeial  articles  in  the  yearbooks,  in  bullelinfi  and 
circiilarflof  tho  llureuu  of  Entomology  and 
Farmers'  Bulletins,  of  th«  I'nited  ytatcs  I'e- 
luirlment  of  Agriculture,  and  in  butlelins 
issued  by  the  federal  and  state  experiment 
!atatir)n.>4  of  the  variouH  stMlei*.  The 
following  publications  should  also  be 
cnnaiiltol:  Annual  K*porta  and  Bal- 
lelin.-*  mxivA  by  the  State  Fntomolo- 
gUte  of  New  \*ork  (I'r.  E.  I'.  Felt,  Al- 
bnny),  Illinois  (lYof.  &  A.  Forbes,  fr- 
bana)  and  Minnesota  (Prof.  F.  K  Waah- 
Iii'  (1.  St.  .Anthony  Park.  Ht.  Pawl),  and 
:■•  !  hf  (lovemment  Knlomologist  |L>r. 
J.  FlotchiTl  at  Ottawa,  I'anada;  Ixide* 
man,  .Spraying  of  rinnt«,  ISWl ;  John- 
son, Fumigation  Methods,  I9U2 ; 
Smith,  Economic  Entomology,  189G;  Weed,  Insects 
and  Innecticidea,  liUXf.  Sanderson,  Inaects  Injnri- 
ou*i  to  Staple  Cropg,  1902. 


THE  MEANS  OF  CONTROLLING   PLANT 
DISEASES 

By  Henry  L.  BoUty 

.Almost  every  farm,  garden  and  orchard  crop  te 
open  to  the  attack  or  influence  of  one  or  more 
kinddi  of  Infectious  diutijute.  A*  farming,  garden- 
ing, or  fruit-producing  districta  age  under  cultiva- 
tion, the  ^iiil  ixiEK».  and  the  condition!)  and  materials 
that  are  favorable  to  the  development  of  ditwaet 
act^umulat**.  Kachcrop,  or  type  of  cultivated  plant, 
unless  properly  bandied.  b(!rume8  mort'  and  more 
susceptible  to  disease,  and  is  more  liable  to  be 
altacWtj  by  diseant^nrodiicent  that  .ire  natural  to 
the  habits  and  growth  condition!*  of  that  particular 
kind  of  crop. 

Practically  every  known  cultivated  pUnt  and 
crop,  including  hotnoufle- grown  plants;  T«(etablee, 
fruit  and  »haile  trve.-^,  gras.'^vs  and  cereals.  \'-  thus 
attacked  and  the  yield  and  quality  are  often  greatlv 
rv^luciid.  It  in  to  hi>  expvct^xl  that  the  warfare  will 
continue. 
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Parts  r>r  the  plant  attacked. 

Many  plant  <li»iMUi«  at&y  be  )»iil  tn  \w.  syKU-mntic 
or  constitutional  in  th(<  xame  iteiuie  as  uljMerv«Kl  in 
animal  traiibli>».  Though  certain  part»  miiT  be  pri- 
marily the  chief  source  of  attack,  as,  for  ox.inif>lci, 
kavvs  in  Vnv  case  of  ru«t,  yet  the  elfoct  on  the 
phj'Piology  uf  thi-  plant  finally  t)t.-c<)nic#  gi-nL-ral.  All 
eath  diawiaefl  reduce  th«  vitnlity  of  the  plant  body 
u  a  whola.  The  points  of  Hr^t  injury  nm  various, 
according  to  the  kind  of  plant  attacked  and  Lhu 
Baliir«  of  thoor^nism  whioh  hrings  alviut  thndla- 
«SM.  There  sro  "root  dist'iiMw,"  "It^uf  tlixctui'V* 
of  the  stem  "  and  'Misi-aiws  of  thu  fruiting 
T  bat.  u  indicatL'd.  i'Vvsv  terms  are  ao  appliud 
\j  becsnee  the  dineaAe  lirvit  aijpears  on  certjiin 
partaor  ta  fioftlly  most  dettructivc  to  cht-w?  p^rcs. 

The  destruction  or  damatre  d«]>endi«  largely  on 
th(k  part  that  ix  thus  attacki^],  but  aU«  varies 
l^t>atty  accordinfr  to  the  kind  uf  ort^anism  that 
product's  the  disease,  thi-  [KTiod  in  the  life  of  the 
crop  wh«n  the  dJKuac  apptar»,  and  alni'^t  directly 
i.«OCSidiBg  to  the  environment  of  weather  and  soil 
ie<ndlHooa. 

TV  MUM  «f  ditcate  and  thf  ejfeeit  produtt-i. 

The  dlTwta  produced  by  du^oase  un  the  inrlividual 
plant  and  on  a  crap  d<ip«nd  on  the  chnracti>r  of  thn 
plants  attacked,  thv  naturo  of  tho  organifin  that 
cauauH  the  trouble  and,  an  jutit  imiir'aU-d,  on  the 
lift  conditions,  such  as  hi-at,  tiKht,  moisturi;.  fertil- 
tty  of  Hoil.  drainage,  soil  texture,  and  the  like. 
Some  dimaws  arn  of  piLra«itic  charai-t^T  and  ar« 
directly  infections,  oa.  fur  example.  fire-bli);ht  uf 
apple,  wheat-itmnt.  or  whoat-rust.  0th«T8  an.«  im- 
perfect par3eit<?«,  or  merely  decay-producers,  which 
iwcome  inat«rml1y  dmtrucUvc  only  under  Hpn:iul 
conditions  of  thv  soil  or  almoaphero.  Some  of  these 
JHRt^nampd  tyjwH  at  timwt  bwrmie  excefsJinfrly  de- 
titnictive,  a»  in  thu  caw  »f  numerous  dway  bacteria 
and  molds  on  vegetation  under  conditions  of  ex- 
c««>(ir«  mninturtr.  The  wark  of  the  various  dnmp- 
ing-uFT  fun^-i  is  a  good  example. 

aome  plant  diseases  are  more  or  luu  local  tn 
action  atMl  temporary  in  rcwult*.  depending  on  the 
character  of  the  plant  and  the  pjirt  attack e<l  or  on 
findden  chani!>«  In  the  weaduT.  Then?  aiw  many 
othem,  such  as  plum-pocket,  biack-knot  and  potato- 
Rcab,  that  are  p<TpnnJal  nr  pi'T«i«lfnt,  yitar  afttT 
war,  dep^indont  on  nfwial  peouliantie^  of  the  life 
liiat<«7  of  the  organtam  that  cauM«  the  troublv. 
pecnliaritiuA  of  thu  life  uf  the  plant  attacked,  on 
Mmemeibod  of  cultivation  and  handlinnof  thecrnp 
or  aoil,  or  on  aoD  characters  thut  allow  of  iwrsini- 
eaee  Irom  year  to  year  tn  the  ttoil ;  or,  again,  the 
diaean  may  be  transmitted  on  the  parts  of  the 
planta  that  arc  neceftcaTy  to  continued  yearly 
propaicatioD. 

Tbaw  nanwrona  pecuUaritica  an  to  condition^ 
typea  of  diseaae,  modes  of  attack,  ditferences  in 
types  of  plant  sffect*d,  and  no  on.  allow  us  to 
contrive  as  to  methods  of  combating  or  controlling 
crop  diseases.  Saoh  features,  closely  Htuilied.  nfti-n 
make  hmsiu  of  eomriU>t«  pri'Vi^ntion  piu^ible.  in 
KUDO  of  the  most  oestructive  di^iwea  of  farm 
crops,  aiich  as  potato-Might,  ftinking  »mul  of 


wheat,  and  grape-rot,  methods  of  prevention  have 
bt^en  found  quit«  prat^ttcablo  and  have  come  inLo 
general  nm.  One  cannut  ustimale  a4.'-4.'urately  the 
value  of  the  resultti  obtained,  but  the  writer  be- 
Upves  that  from  the  s.mut«  of  cereal  grains  nlono 
the  people  of  the  United  h'tatea.  through  practice* 
uf  scut  disinfection,  save  annually  in  crop  yicld»  in 
values  approximating  $;^(),Ot.W).CKM)  to  *:il),0OO,000. 
There  are  yet  other  plant  diwca-^tw,  such  a.s  wheat- 
rust  and  ajipie-blight,  in  which  the  natural  condi- 
tions intlui-nring  their  dc-veloiinient  are  so  compli- 
cated thut  means  of  prevention  or  control,  as  yi?t 
recommended,  have  given  slight  re«ults. 

In  order  to  arrive  at  proper  control  or  reason- 
ably cnmjilett;  prevention  of  plant  di.wsfloH,  farmers 
and  gardeners  must  study  all  cliaractt^rietic  fen- 
lures  of  the  soil,  climate,  and  conditions  of  plant 
growth,  that  affect  the  di^velopment  of  the  indi- 
vidual plants  or  crupa  attacked,  am  well  a»  ihnm 
conditions  that  affect,  further,  or  prevent  the  de- 
velopment of  the  disease.  In  thie  connection,  it 
must  be  remembered  that  the  devalopnient  of 
disease  in  the  crop  is  Biwociatod  directly  with  thu 
conditions  that  favor  the  propagation  and  dli*- 
Iribiilion  of  thi'i  <li><i>aKi>-<:-ng<'nd4'ring  org.'UiisniH. 
Therefore,  close  attention  should  Iw  given  to  all 
features  affecting  the  nrtatinnship  of  Boil,  air,  seed 
and  individual  plants  to  crop  dcvolopmont.  All 
conditionH  ahould  be  sanitary. 

&ril  fimtidtrationi. 

In  tbia  connection  the  noil  in  a  factor  of  great 
importance,  and  one  should  consider  such  features 
as  texture,  draiaago,  chomic-al  nntnro,  fertility 
and  position,  that  ia,  the  kind  or  type  of  seil 
and  location  of  thu  field  for  the  particular  crop 
which  it  IB  intended  to  produce.  It  must  be  such 
as  to  furnish  the  properly  balanced  fond  supply 
for  the  c'n>p  or  plant  growth,  ko  that  ther*-  may 
bo  a  regulur  proper  growth  and  evennesa  of  ma- 
turing. Soil  drainage  must  be  right,  for  it  greatly 
affects  many  featares  and  conditions  that  gov- 
ern plant  growth.  It  directly  inlluences  sui^h  f«a- 
tures  aa  Boil  texture,  soil  and  atmaipheric  mois- 
ture, and  teropc'ratnre :  and  it  ha-s  a  particntar 
bearing  on  the  disi^^emination  or  distribution  and 
life  of  plant  dieeaaes  in  the  soil.  Surface  waters 
not  only  cniiso  a  souring  of  the  soil  and  a  general 
sickening  of  plant  growth,  but  they  also  aerve  as 
a  meann  of  rapid  diittribution  uf  the  S[)ore«  of 
disease  from  plant  to  plant  nn<l  from  soil  area  to 
soil  area,  until,  in  such  soil  diseases  as  cotton  root- 
rot.  potat^)-«.^ab  or  Hzx-witt,  all  lloi"le<]  ureas  are 
Juickly  overrun  ur  permeated  by  the  diseaae-pro- 
ucing  organism.  Poorly  drained  farm  lands  not 
only  directly  distribute  certain  diseasea  bnt  also, 
thfuuirh  evaporation,  directly  affect  the  air  con- 
ditions, causing  heavy  faga  and  di^ws.  In  the  cum 
of  such  diseases  an  the  mats  of  cereal  grains,  these 
conditions  result  In  the  givatest  possible  crop 
destniction.  If  soil  drainagD  is  not  proper,  it  must 
bi>  made  j>o  l)efor<!  one  may  ho|>e  for  b<«t  results  in 
the  control  of  some  of  the  plant  diseases. 

Treatment  of  the  soil  is  a  phase  of  work  not 
evtalj  developed.   There  arc  nameious  typcsof  di»- 
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esse,  wpecifllly  Ihotsa  which  find  p«rmiinence  in  the 
soil,  that  may  be  contraDod  to  a  large  degree 
IhrrHijrh  propor  ci]U«r«,  rotation  of  crnps,  s^iil 
reslinR,  and  aoil  weathering.  In  certain  typed  »f 
troublt^s,  chumicai  applicatboa  have  been  found  to 
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VUE-  n.    ShoirlBs  diffeieim  in  groirth  of  wbut  tiom  ruiud 
•ad  uarusUd  mallier  pUntoof  tlM  Hinv  crat  lalW'iatiiixl. 

f^pc^lja   Itlanff^   InTAO  dn>    anil  plAiili   taiuc  ant?. 

be  etiicacioiiii.  A!)  aucb  m^thixis  and  treatment!!  de- 

Sl-ikI  fur  Dictr  hai>'i6  on  th>;  natun:  of  thir  particular 
iseaae-prudiicing  orgnnism.  Proper  crop  rotation 
rests  thi' land,  kei-iwup  an e<tiial)le  plant- foixi  ration, 
and  teetiuns  the  pussibility  ufdiseafie  accumtiiatton. 
bficauae  each  plant  diaease  is  special  in  its  wantu 
and  cannot  increaw  in  thf  ftlwi..nff  of  itn  hi.wt. 

Soil  disinfection  by  meana  of  chemical  aubstancea 
directly  applied  dwH  not  yet  (five  great  promias. 
The  disease  -  producera  are  ueiially  piiatM-afled  of 
t;reuter  puwerx  of  rwistaiicti  lh;in  Ihe  delicate  root« 
of  cnltivated  planta.  Carefal  aliidy  of  the  noil 
conatituont*  and  phyaieal  condition  oftt-n  hIIowh  of 
soil  treatment  that  it!  henelk'iai  in  reducing  the 
t-ffucte  of  dint-ad*.  Snme  ilK-airt-'ii,  such  as  potato- 
acab  and  flax-wilt,  caused  by  soil  funp,  are  found 
to  develop  with  much  yri-ati'.rdjimaEe  im  markedly 
allciilinc  soils  thjn  on  Moils  of  neutrality.  This  is 
comparatively  e;«y  of  correcUim  throngh  the  use 
of  tiamyaril  nijinures.  llw  yrowlh  of  yrasnon,  und 
the  like.  Koila  of  poor  texture  often  reaalt  in  such 
weak  growths  that  ordinary  infectious  diseases 
become  moredeatructive  than  under  proper  tillage. 
Such  featuria  most  ho  remedied  by  projier  RiHh<His 
of  hiindlint;  the  »oil  pri-panitory  to  crojiping.  To 
this  end.  plowing  and  ctiltivating  at  the  proper  time 
&i'raU.>  th«  Hoil.  allow  it  to  wealhor  and  Ityt'onne  a 
large  factor  in  deatruying  germs  of  disease  that 
hold  over  in  the  soil  from  year  to  year.  Thin,  wo  ar<i 
rapidly  learning,  Ik  oa^  of  the  real  tnithe  back  of 
proper  crop  rotation,  [.\nother  discusainn  of  thlti 
Hubjcct  will  biT  found  in  Vo3.  I,  pagm  450-4o8.] 

Climatie  eonditumn. 

When  conaidering  poRstbilities  of  controlling 
plant  discaflea,  the  matter  of  prevailing  climatic 
conditioRif,  to  which  the  crop  must  lie  subjected. 
ia  of  much  important.  It  docidef,  primarily, 
whether  or  not  one  ahoutd  attrmpt  1«  produce  the 
crop  under  question,  and  indicates  what  variety  of 


the  parttcuUr  crop  or  type  of  plant  should  be 
setcctMJ.  While  prevailing  climatie  featurco  can- 
not be  directly  controlled,  one  may  oft^n  avoid  the 
difficulties  which  they  bring  about.  Thisroatt«r  of 
climate  governs  the  time  of  planting,  modt-  of  hsr- 
vest,  the  types  of  cultivation,  and  all  each  features. 
To  escape  the  worst  effects  of  diiiea'ie  on  farm 
crops,  one  must  take  s»ich  features  into  cunttitler- 
slion,  avoiding,  if  poHHible,  those  types  of  work 
and  methoda  which  allow  natural  climatic  condi- 
tiDn.>t  tfl  favor  diitca:^  development.  For  example, 
in  the  case  of  spraying  to  prevent  dlseaaee  sach 
us  appli^sciib  ami  potato-blight,  one  must  coneider 
carefully  the  time  when  the  work  will  prove  most 
etfeclive.  This  will  dqwnd  almost  wholly  on  the 
prevailing  atmospheric  and  weather  conditions, 
which  account  for  the  apre.id  of  the  v-irioua  typos 
of  diaease-prodocing  parosiUw  and  for  their  vary- 
ing atagea  and  deetructlveaesij  of  development. 

Hmdit  and  used  trtaimeat. 

Of  all  thi»  features  of  cropping  which  allow 
direct  effort  toward  controlling  or  avoiding  diji 
the  seed  is  open  to  the  easieRt  and  moat  cffeotti 
study.  It  in  an  old  aaying  that  the  nwd-time  d»-* 
cide«  the  harvest.    It  might  as  truly  be  said  that 
the  typu  of  seed,  how  it  is  cared  for  and  hundlvd 
and  prei>ared  for  the  soil,  decides  what  the  han'eaki 
shall  hi'.  Thia  ts  particularly  true  with  types  of, 
plants  that  are  subjected  to  certain  crop  diseaM«, 

In  handling  the  Bo«i  preparatory  to  the  greatest 

tiosmihlo  control  of  plant  ditc-aMt,  ono  shonld  nlvaysj 
lave  in  mind  a  namber  of  very  important  factors.' 
The  introduction  of  new  variulies  into  standwl 
cropping  regions  is  often  attended  with  troablee 
arif^ing  from  dieeagt)  introiEuct ion.    Some  rarietiM 
may  not  only  prove  worthleiw  because  of  Uclc  of 


T\t..  73.  Vbeat  horn,  ttuM  and  Biitiwt*d  Mvd.  Tirn  bnu 
ill»  lit  nlinni  hFiiIi  rui  Bt  Ihr  nntiir  'llaiiiirv  tn'm  ■n<iLa4 
ffom  Lxoplott  <-f  vhr-nl  (tli*  sctiinl  iirr«  tlm  ujfUIW  t«eO- 
1  Kroin  TprT'mnUj  untrnnlril  nrrdi  *0  pfr  mil  uf  iniiiilj 
hOBcti  in  tlili  •iiinfl"  7  Omwri  Iniiii  win*  'UBil  hm 
trMlnl  hf  ilio  rurm&MplijilT  mrlhnd  la  imifBI  iinut. 

diaease-resiatintc  powers,  but  also  may  oft«n  prove  to 
t»e  grt^at  rtissem inators  of  diaease  to  the  standard 
crop  of  the  locality.  Thin  feature  may  lie  noticed 
in  ail  types  of  plants,  but  in  markedly  nntlcMHt 
among  ceroal*  with  reforenne  to  raat,  aa  in  dilTer- 
ent  varieties  of  oats  and  of  wheat.  Pof  example, 
it  is  very  prtjbablo  that  the  introduction  of  winter 
varieties  of  wheat  into  noted  spring-wheat  areas  is. 
aloni^  siilTicient  to  account  for  the  rapid  disappear^) 
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I  of  At  spring  crop,  ^ia  reimlt  beiiiK  hrnug^it 
rby  nut  which  mtI^  develoimi)  on  lh(<  wiiilur 

'Sftjf  aco  feJl  on  the  immature  .ipno);  crop.  For 
■iulu  nwons.  mtxturoe  of  variiitios  th«uld  bo 
■TOtdai  wli«o  pOBBible.  Thia  \b  espacinWj  irae  of 
cereais,  bat  applies  equally  to  fruit  am)  vt:i!i.'tii1ik- 
cullurv.  When  attomptitig  tocantrol  cropdineaHUfi, 
it  in  a  matt«T  of  th<>.  ^i^ntt^t  coniHirn  thnt  in  thi> 
crop  thure  should  be  an  erunD^Hii  of  tlev^jloprnt^nt 
and  naturini;.  One  taa  often  protect  plants  or 
crops  of  tlie  «am«  grade  of  growrth  or  maturity, 
but  it  is  ditficolt  to  avoid  dsmaK^  when  tliere  ia  no 
tinifonnity  in  tbo«c  ffuturi«. 

Saving  urd. — After  purity  of  v&rietjf.  thera  are 
nofeatorevof  carina  for  the  wmI  of  greater  impor* 

I  tanoBthsa  tbu»t>  which  iagurtt  proper  liarveat,  uuriog 
am)  storing.  Aside  from  conditions  that  may  caaM 
v<'akvvai>4J  vitality  uf  the  MiO<lf>,  there  are  many 
feature  of  these  proccesee  that  may  introduce  or 
multiply  the  chanooa  of  iotroducini;  infi-ctious  diit- 

»eaaea.   Each  crop  and  its  special  dueoAefl  must  be 

krtodied  with  thi-:4e  points  fn  mind. 

Yftalitf  or  initiative  (^uwth  power  in  the  seed 
or  cion  is  of  gruat  importano'.  It  iji  of  mnch 
mnmi-nt  that  tho  growth  period  from  s^d-timei  to 
maturity  shall  be  as  short  a^  poasiUle.  Thiit  applies 
especially  to  annual  crop:<.  Thiu  initiative  ae«d 
power  can  ho  gained  and  maintained  only  by  per- 
WBtent  iiwsJ  Helection,  cl^taniriK  and  criiding.  With 
thi«  (Kiint  in  mind,  ono  selects  to  Kecurii  varieties 
and  individual  types  which  are  Ihs-  h^iLit  sasci^ptible 
to  diita>flw>,  cloans  them  thoroughly  to  free  them 
from  poaeible  dueaae-bearing  parte,  and  ^ades 
them  to  get  rid  of  diseased  aeeda,  those  that  are 
pndispMed  to  difleane  and  thnne  that  aro  not  up  to 
the  standard  of  «xce1tvnc«.   Note  Figx.  T2-T4. 

TnatmttU  of  «red.— Proper  seed  traatmpnt  pre- 
sappoaMftprnpnrwtlectlon  of  smh),  proper  cksning 
•od  grading.  Seed  thus  prepared  ia  then  ready  for 
treatment  or  ditijnfvction.  The  theory  of  Boed  dia- 
iafection  net*  on  the  principle  that  some  plant 
diaoaaes,  indeed  many,  are  transmitted  by  way  of 
the  need  dth^r  to  the  soil  or  to  the  n*^^w  plant 
dimtly  hy  way  of  the  embryo. 


Taking  np  this  feature  of  tho  fim-^tion,  it  i* 
mo^mury  to  oonaider  joiit  what  diflcMi\f  are  to  be 
prevontwL  Some  are  known  to  I*  din^uly  trans- 
missible hj  way  of  the  seed,  the  embryo  or  gt^rm 


layem  t>eing  internally  infected  as  in  the  case  of 
flax-wdt  or  anthravno8e  of  bfians  and  luust>  emut 
of  wheat.  By  far  the  greater  number  of  dUeaa&s, 
such  as  the  stinking  smut  of  whvat  and  onions  and 
nnmeronii  diaeasea  of  Kanlen  vegetables,  ioclnding 
potat(^BC'iih  and  potuto-rol,  however,  are  easily 
transmitted  to  the  ground  and  the  new  plant 
bt>caut«o  of  th«  presence  of  external  sporw,  struc- 
tores  ttiut,  aru  dimply  dustk^l  on  the  seodR.  and  only 
await  an  opportunity  to  pTT-y  on  tlio  roots.  (i''ig- 
75.)  For  all  such  diwjt^o.-;,  weed  disinfection  is  an 


Pli.  li.  Pouti>-«cab  iTowtu  on  tunj-bMl*.   TliU  UIiwit*. 

tlnri  {«  rrom  th*  ori(lnid  uparitnent  which  tirflvril  ihkl 
DotatO'Kftli  ruDfui  Htm  fram  re»i  Ui  ycttr  In  thx  croiiud, 
nnd  ni^y  «tt*«k  otbvr  Tcsttkblu  bMido*  potBtonit. 

eaay  and  direct  remedy,  and  nomeroua  formulas 
and  washes  or  solutions  suited  for  spocifiL  diseases 
have  been  developed  from  time  to  time,  among 
which  may  hu  nam^l  thw  following  ejiamplms ;  Cop- 
per sulfate  solution,  corrosive  sublimate  Bolulion, 
hot  water  treatment,  and  the  forniatdehydc  tront- 
ment«. 

Usually  the  trefttment  demands  that  individual 
»eeda  shall  be  subjected  thoroughly  to  the  action  of 
the  diftinftcting  milium  for  a  dtifmitv  pi-riod  of 
time.  It  is  well  to  remember  that,  as  in  the  case 
of  serving  medicine  to  persons,  or  administenng 
washes  to  wounds,  only  et^rtain  strengths  are  suit- 
able to  particular  cases.  Therefore,  the  directions 
for  using  must  hu  followL-d  closdy  if  prevention 
can  be  reasonably  expected,  the  aim  heing  to  pre- 
vent the  dineatfo.  and.  at  the  wrnie  time,  in  no  way 
to  injure-  the  growth  from  the  seed.  It  is  an  inter- 
esting fe,iture  of  seed  disinfection  that,  whpnu'ver 
a  propor  Ireatmonl  for  prevention  ha»  been  made, 
the  yield  may  very  greatly  exceed  that  from  th« 
nntrentc-d  86cd  of  the  same  type,  even  though  no 
particular  disease  is  known  to  infest  the  cieed.  This 
may  Ih-  rvjidily  accounted  fur  by  the  fatt  that  dis- 
infection docs  away  with  many  unknown  or  unob- 
served org.intsma  on  the  seed  th:iL  csiisd  trouble  to 
the  young  plant  sullleient  to  Iw  of  great  detriment 
to  its  growth,  and  yet  not  aufflciont  to  give  rcjiults 
that  would  ordinarily  be  characterised  as  dis- 
ease. Thus,  with  seed  properly  treats!  by  the  for- 
maldehyde niethi>d  of  diwidfnction,  bacteria,  yeasta, 
molds,  all  ty|>es  of  organisms  which  readily  set  np 
fermentations  in  thf  mointi^ned  si'tml,  ar\>dispi«ed 
of.  luaving  the  young  pliuiUet  lu  draw  itnmoIost«d 
tile  full  amount  of  food  mat«-riiilii  stored  in  th« 
mother  seed. 

The  following  farm  crops  are  grown  with  much 
great^T  ai)vnntagu  if  the  wed  is  first  disinfected  : 
WhL-at,  barley,  oat*,  millet,  grass  s«ed.s,  flax  .iw-d 
and  cum.  The  method  of  diunfection  is  now  almost 
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nnifannly  flone  modification  of  the  formaldehyde 
treatntttnt. 

Formtiian  for  wcJ  (rwi/mfn/.— Only  a  f«w  of  tbe 
Gtaadard  formulas  for  sewl  treatmant  may  be  noted 
here.  Th<t  fiUp«  in  diff.'ivrt  am^  nrc  very  nitnilttr. 
Persons  interested  is  some  special  Tnoth<>d  of  seed 
trvatnivtit  thould  consult  thvir  uisurwl  oxpcrimcnl 
Btation  officer  mtereHtetl  in  ttncb  work,  or  look  up 
tlw  matter  in  the  gcniTiiI  literature  of  the  KtittionK 
and  ths  Dt'psrtmvnt  of  Agrk  ultura. 

Hot  wat*>r :  Temperature  and  timp  of  immhntio'ii 
vary  uucording  to  kind  of  scimI*  and  typ^  of  dis- 
tase ;  eapecially  n^commended  for  atinkinjt  unmt 
and  thu  smula  of  <>nU<  und  btirloy  ;  fgr  utinkinic 
smnt  in  wheat  dip  at  \'Vi'^  Fahr.,  for  throe  to  live 
minutci ;  for  oftl-  or  lar k-y-smot,  Imrnenw.-  at  133' 
Kahr,  for  fifLmn  mlnutvK.  (Conault  bull«tiiia  of 
Indiann,  Knnf>iui,  North  Dakota,  and  nihcr  oxpori- 
m<)Rt  Mtalionii.) 

Corroflive  sublimate  Hoiution  :  One  ounci.-  to  nix 
gulloiM  of  waU.-r  ;  u»:d  succe^fully  to  treat  potato 
tubcTfl  for  dastmrtion  of  spores  of  scah,  ri>t  anil 
blight ;  imrnfrse  wlwle  itilicrR  for  one  and  oni-lialf 
houD!.  FUnt  on  dist>!U!e-fre»  soil.  This  solution  U 
also  very  etfoctivn  aKalnst  stinking  smnt  of  wln-Al. 
(Se«  bulletioii  of  North  Dakota  ExiKtriment  Stn- 
tion  and  others.) 

Fonnalduhyiic  aoluliun :  The  iDout  fcononticsl 
and  Rac<:eaHfiil  eeed  disinfectant:  now  in  K^^neral 
use  for  u1l  tyjw-a  of  eetnl  and  all  ty[H.vt  tif  plant  diti- 
easev;.  Especially  recommended  for  prevention  of 
emutR  in  ctireal  ^rain^i.  whfat,  oats,  harley  and 
millel>  flax-wilt,  union-smut  and  potato-Hcub.  Very 
tffootJT*  in  improving  the  flmt-growth  powers  of 
weak  or  moldy  eeeds,  especially  grass  setd.  com, 
garden  H«vd».  and  the  tikr.  It  (irt^vuritin  lliv  uarly 
action  of  moldi^.  Jiimping-oiT  fungi  and  other 
diseaaBii.  Th&  strt^nj^h)*  lued  nn  rerealii  and  (u^edn 
to  f^nerally  Mixtvun  mincvj*  of  -V)  pt-r  cL-nl  fornialdi*- 
hvdo  to  forty  gallunit  of  water;  for  potat'MWub, 
flfxtdon  ounces  to  thirty  ^llon.4.  It  ix  nnod  oithor 
as  a  spray  or  dip.  (For  special  methods,  consalt 
exporimvnt  atakjun  Eitoralur*^.) 

Sulfur  and  lime  hove  ofton  received  high  com- 
mendation for  use  in  seed  duiinfection.  The  writer, 
aftvr  many  triaU.  hax  bvttti  unaMv  to  find  th«m 
of  use  againRt  any  fuDKUs  which  attacks  by  way 
of  fuwd  or  noil. 

TV  ffrowinff  mtp  or  fJant. 

It  is  esdential  to  take  into  consideration  the 
KrowinK  plant  or  crop,  notintf  the  many  f^atiire.i 
that  hav«  particular  tx^arin];;  on  diiwawi  develop- 
ment or,  at  losst.  thoM!  that  allow  one  to  Kuanl  the 
crop  against  tuci-ssnivt'  dwtnielion.  Any  feature  of 
soil  or  environment  which  may  ehance  to  give  an 
unfavorablv  tc^owlh  t't^riod  darinK  thr  rci^lar 
growing  season  may  lay  the  crop  open  to  serious 
damas^.  Thna,  thi>  drainage  and  character  «f  the 
soil,  as  already  said,  and  its  cultivation  may  par- 
tuialarty  affect  the  character  of  the  crop  with 
rofvrenCA  to  its  ability  Ut  d'*v<-lop  in  the  prdnencp 
of  dJMBse.  The  intjuenc«  of  drainage  is  always 
distinctly  notioeable  in  it»  oifeota  on  the  develop* 
mtnt  ol  bligbt«,  wilts  and  roste.    For  example, 


poorly  drained  areas  in  the  enat  spring -whe 
btilt  of  the  NorthwMt  bring  about  heavy  dew  fiir- 
muticiuH,  and  this  results  in  extrnmc  rust  infection 
and  cnnsotjui'nt  'iamiigo. 

The  matter  of  fertilization  of  the  flowers  by 
insect}  often  playa  a  din-ct  role  in  introdiKing 
BOW  bfectiuo,  aa,  for  example,  when  beea  aad  lliea 
visit  infected  trees  and  carry  infection  from  Bow«r 
to  flower  and  frum  tree  to  tre«.  This  has  been 
clearly  demonstrated  in  pear-  and  apple-blight. 

The  application  of  furtiliKi>rs  and  buniyard 
mantiTes  may  exert  a  direct  inflaence  on  the  devel- 
upm^nt  of  tdant  diai-uttc.  One  often  new  tb«  ill- 
etfects  of  tfiu  injudicious  usu  of  stich  agents.  It 
n^  only  be  e.mphai4i£>>d  that  an  unbalanced  food 
supply  readily  produces  an  irretcular  growth  which 
may  be  open  to  Uie  attack  of  many  typos  of 
dimase-prcdticing  agents,  aa.  for  oxamplo,  n»t  of 
wheat  in  case  of  «xoMieive  use  of  nttrogenoua  f«^ 
tiliz(.-rs  or  barnyard  nansrw.  Weeds  in  many  wuyt 
may  b«  unfavorable  in  their  effects  on  the  srow- 
ing  plant,  and  direotly  favnrable  to  destructive 
action  uf  ulniil  purasit<.-s  on  the  crop.  They  draw 
away  nourishment  in  time  of  drought  and  by  keep- 
ing thn  ernn  liefog^i-d  in  tinui«  of  dampncMt.  u  in 
tbe  case  of  the  niut  parasites,  they  bring  about 
profuse  spore  germinatiftn  and  infection,  C-ertaiii 
weeds  aru  also  direct  brceriers  of  the  parositM 
which  prey  on  special  cultivated  crops.  Clean  col- 
luff,  ihertfore.  always  has  ibt  din-ct  merits. 

The  matter  of  considering  the  growth  periods  of 
the  crop  hei:omen  rmit  of  notiisl  nectuwity  when 
pn<{>uring  for  the  work  of  aprayiag  for  prevention. 
It  dotf^rmim^A  tho  timeof  spraying  and  thoftrcngtli 
of  solution  that  may  be  need  with  success. 

Spraifintf  /or  preivittion. 

Spraying  for  the  prevention  of  plant  dtsesMs 
haN  now  biicoine;!  tixt!>d  pntctice  in  the  better  agri* 
cultural  regions  throughout  the  worid.  It  owes  its 
(iXiHtence  to  lh<t  itimplo  fact  that  many  of  the  special 
diseases  which  attack  farm,  garden  and  orchard 
crope  aru  infcctioua  by  nature,  and  »prvad  from 
plant  to  plant  by  means  of  small  nei.'d-ltko  Ante* 
tures,  calk-d  spore.i,  which  may  be  readily  borne  hy 
tbe  winds,  water,  inxectit  or  other  agenriea.  When 
tbey  fall  on  the  growing  plant,  they  hegin  to  grow 
eithrfir  by  attacking  the  plant  aurfaee  or  by  send- 
ing lilaraents  into  the  internal  etructiir«.  It  hw 
been  found  that  certain  .solutions,  appli'.'d  at  tlte 
proper  time,  cut  short  the  lives  of  these  s^torM  and 
thi'ir  develoning  growths,  pre^'enting  injury  to  the 
plant  on  which  they  fall,  or  on  which  Ihey  are 
spreading.  The  aim  of  spraying  is  to  cover  tXi 
surfacc-s  that  are  likely  to  be  Attacked,  or  on  vhieb 
spores  are  likely  to  fall,  with  a  film  of  some  chem- 
ical, cither  dry  or  in  solution,  that  will  prevent  < ' 
germination  of  tho  sporce  and  the  development  I 
the  d  i^eaae-producing  organisms,  and.  at  tbe 
time,  not  injure  t]ie  foliago  and  living  tiaanas  of 
tbe  plant  on  which  the  spray  falls.  It  is  thus 
mttndy  a  matter  of  dininfertion. 

The  time  for  spraying  can  b«  proporiy  d«t«>r- 
minfd  only  by  a  close  observation  of  the  period 
at  which  tbe  disesM  ii  siHreading  and  by  01 
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lBM«riBf;  the  ataRe  of  Itaf,  flflwyr  or  fmit  devolop- 
[SBtRt.  Unaally  the  eiirlier  aprayioK  is  done  on 
^orchanlH  uml  )7crmanviit  pLunU,  in  unlur  to  di'-^Lroy 
thn  first  aeries  of  B[>ores  that  may  como  frum  din- 
ttent  rations.  Two  or  thrirc,  aril  in  some  cnups  four 
Lor  fire  treatments  arv  ajtplJMl  liurint;  the  i^rowini^ 
f«MMii  for  a.  like  reason. 

If  Bpraylng  i«  drnio  prftpcrly,  one  noftd  not  <ixpMt 
^lo  8«  intich  indicAtion  of  the  diseases  which  are 
tbas  priiYDDtiiblu  In  thu  »prayv<l  urop.  It  »  wholly 
>B  maUer  of  prisvention.  Therefore,  fflrtithought 
'nast  be  exerctM.H! ;  for  whi^n  the  disease  \s  once 
■tsrted,  spraying,  in  mmt  cnii^fM,  will  nul  pmvt^nt 
Ute  particular  plant  Hustaining  injury,  as  in  the 
emu  of  »  poUttfi  plant  which  has  bornmo  attacked 
by  bliRht.  Proper  spraying,  however,  will  pri'Tfiil 
the  diwsM  uprvadini;  frnm  thin  plant  to  other 
ffUntai — JDilt«>l,  will  kivp  it  conlitiLtl  to  thu  parts  of 
the  plant  already  sttackoj.  Ev<>ii  the  inaividual 
plants  that  are  ones  attacked  arv  lieTi>/iti^)  bt^caii»« 
their  future  growths  may  continue  uninlerruptiMl. 
Spraying  has  became  so  universal  that  one  need 
only  c!t«  a  few  db»a«es  that  am  thus  prt'Vi/ntuMiv 
It  must  b«  rememberMl  that,  as  each  plant  dii«^a!>e 
has  a  particular  life-hiatorv  and  attacks  itt^  h<i^t- 
plant  in  a  particular  way, there  are  spocial  reasons 
for  nnodifyinir  spraying  proc'^tMefl  to  fit  each  crop 
and  each  peculiar  (liweiise;  therefore,  ona  who 
wishes  to  take  up  the  work  ahuuld  conautt  proper 
anthoritiiw,  or  buUotinz^  dr-Jiling  diroctly  with  thi^ 
phase  of  the  lueMion. 

Th«  following  lift  of  diacaat.-e  that  muy  bo  pre- 
Tentod  hy  proper  spraying  is  only  an  indication  of 
the  actual  numbtr:  Apple  rip^-rob,  »nthr;>i:iiuMc, 
canker  or  bitter-rot,  leaf-^pot  and  scab :  aapara- 
gna-niBt;  bean  aRthrarnooe:  beet  liMf-spot;  i:i>li^ry- 
blight;  oucomber  danipiti)r-oIT,  milduw  ami  blight; 
nxneberry  mildew:  grape-rut  and  anthracnose; 
Kinon-acab;  Ltttuco  k-af-rat,  loaf-mold  and  mildi-w; 
■Deton  mildew  and  BnthracnoHe:  olivi^-suab;  orango- 
8cab  and  mold ;  paairh  Icnf-t^jMit  and  Rcab ;  p>?ar- 
0cab  and  leafiiuot ;  plum-rot  ami  nhot-hnlu  fungus  ; 
potato  aarly  might,  tate  blight,  rot  and  mildew; 
raniban^  aRthrancmwe ;  iu]iini*h  fruit-Might,  rot 
ana  mildew;  tomaUi  anthraunii»w7,  lejif-blight  and 
daraping-off;  violet  mildew,  mold  and  blight, 

Sanitnry  prriKatiim. 

Since  all  of  tho  plant  disca»««  that  alTeot  field 
crops  and  plants  generally,  excepting  thoxe  that 
are  doe  to  impropor  agrlcultunkl  t^hniqim  or  piir- 
UealarchwniL^ul  naluroof  the  soil,  may  he  looked 
en  as  essentially  infectiouHr  either  directly  from 
plant  t«  plant  or  from  itoil  to  «oil,  ono  moy  put  the 
vbolfl  nutter  on  sanitary  bathes  similar  to  tlioHc 
vhich  apply  to  thu  prvvt^'nlion  <>f  ilrHeiW^e  among 
infanalaanaman.  An  ounce  of  prevention  is  worth 
a  poood  of  cure.  In  the  caw  of  farm  cmpti  and 
gsrdoD  plants,  it  is  clearly  tnio  that  a  slight 
amount  «f  energy  placed  to  the  credit  of  proper 
netbodft  of  prov^ntion  adds  greatly  to  th«  crop 
ivtsrna.  The  chief  methods  of  prevention  that  are 
Bmally  practic«d  have  bi^i-n  cited  when  wc  muntion 
teed  tieatment  and  spraying.  Theae  strictly  belong 
to  thii  beading  of  luinitary  prttr«ntion,  but.  ng  th«y 


havi^  become  matters  of  common  practice,  th« 
writer  wirthoii  to  cJill  attention  to  the  fact  that 
there  are  other  sanitary  meChodt  of  &7oiding 
Jist'OMs  in  Turn')  and  garden  orapa  aaide  from  these 
two.  Much  may  be  done  to  pat  the  enviroomants 
of  thucmp  in  aanitary  condition,  as  the  cloanlng- 
ap  of  ihe  field  HfliT  thu  prv/ioiw  crop,  thft  «liimina- 
tion  of  di^ea^d  parts  of  permanent  plants,  Iruos 
and  shnibji,  th^)  disinfection  of  bina,  maf^hinery, 
aacka,  storehouses,  elevators  and  all  containL'ni  and 
(wotrivaacwt  that  ar«  to  be  handled  in  connection 
with  the  cultivation  of  thu  new  crop.  And,  finally, 
the  farmer  should  look  to  the  breed,  striving  to 
procure  bnM^ls  or  strain*  that  aro  resistant  to  the 
dijteaiies  that  affect  their  race  and  variety. 

In  tho  c.iM  of  cTopic  that  am  annually  attacked 
by  diiteaaes,  an  intelligent,  concerted  action  on  thi> 
purt  of  the  farmers  throughout  the  country  must, 
of  noceaaity,  havo  groat  bearing  on  thu  reduction  of 
di^.'a.'*e-pro(Iucing  influi-ncia.  Kvery  farmer  knows 
that  to  grow  iHjtatws  y"?-ar  afti/r  yi;ar  on  the  sanw 
patch  of  ground  results  in  gradual  reduction  in 
yifid  and  i^iulity  bt^catiiut  of  »i>.ali,  rot,  blight  and 
wilt,  and  aomerona  apparent  bntnnknown  trnubleH. 
This  iu  but  an  cxampk*  of  the  scciimuEation  of  the 
infecting  spores  of  Ruch  disc:im.'is  in  a  particular 
area  of  soil  or  in  the  immediate  neignborhnod. 
There  are  probably  none  of  tho  fungi  producing 
known  dvaeaaes.  that  are  not  able  to  survive  the 
winter  on  tho  wfuao  of  the  priMw-dingcrop.  We  havo 
nnmerouasuithexamples:  mildew  of  poa»  and  hesn^, 
bact'-Tial  diAvaae  of  cabbage,  cotton  root-rot,  wilt 
of  ttax,  stinking  smut  of  wheat,  tho  block  smut  of 
corn,  potat'i-bl!ghtandiH:itatu-rot,appIet)cab,  apple 
canker,  pear-blight,  grape-rot,  and  so  on.  While 
Homt.4  of  tht'iie  dihu-a-ioj*  are  maintatn»d  from  year  to 
year  on  wild  plants,  the  great  majority  of  thorn 
gain  their  excess  of  development  on  the  more  ten- 
der abnormally  dcvcloixid  aeri<:>iltural  planta.  It 
ha8  thus  become  one  of  tho  tenela  of  agriculture 
that  the  waote  prcHJucl^  of  thi-w;,  ttiich  as  poUto 
tops,  waste  fruit  or  vegetables,  whatever  they 
may  be,  ohould  be  eliminatMl  a.s  quickly  as  ptiwiible. 
This  may  be  accompliKliwI  by  gathering  them  care- 
fully in  heaps  to  be  burned  on  the  ground,  or  por- 
hni»  bi^tli-r  by  thorough  comporting.  It  hiis  bcvn 
aaid  that  thonrngh  comporting  rosalta  in  the  de- 
struction of  nioHt  tyinn*  of  sjioriw ;  yet,  on  the  out- 
aide  of  all  such  manure  piles  and  compost  heaps  It 
haa  been  found  that  many  of  the  diMeaxeH,  such  M 
tho  smutA  and  im[iurfoct  fungi,  may  oven  develop 
their  spores  in  great  quantities.  The  writi^r  has 
known  whole  areaa  of  virgin  noil  in  North  Dakota 
to  be  ruined  for  flax  prodaction  through  the  uae  of 
poorly  compofitwl  flax  etraw  in  barnyanl  nmnuru*. 

Old-time  ganicni-rs  have  always  believe<l  in  the 
elimination  of  weak  and  aickly  plints.  ()rei>nhou»« 
mun  of  great<?4tRaccu8S  liava  always  "rogued"  all 
their  beds.  It  will  be  clearly  Been  that,  if  laich 
wc.ikly  and  sickly  plants  are  diHtroy^  by  fire,  th? 
chance  of  spreading  diaoaaa  ia  greatly  Iciviened.  In 
the  caM  of  pcrvnnial  plants,  trues  and  shmlM,  there 
arc  many  diswisos  for  which  proper  pruning  may 
largely  tetvw^n  the  pa'i8ibilit9i>s  of  di^tva^-  di-Hri hii< 
tioQ.   In  the  casa  of  appWhlight.  puar-blighl,  and 
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rnnny  of  the  common  fruit  diHeu^es.  atuniytent  cut- 
tinji  hiutk  «f  thft  difloaaixl  parM  am)  burning  iii  «uf- 
Rciunt  largely  to  reduce  tne  clumaKe  don©  by  tliew 
vury  <ieatructiv«  ilifteawa.  Imlei^i],  at  urL-wnt  il 
■eems  the  only  (.'ITaclivL^  nit-aru  of  contmling  such. 
disMUiM.  In  thtuQ  citaes  which  dir<>otly  inftv^b  thi 
iTit(*rnal  tii«8iieH  uf  the  [il;iiils.  t)i«  pruning  lo  elim- 
inate disBaaod  partfl  m«Ht  be  dune  al  a  cunsidcr- 
ahlo  dtAtnnoo  bi-low  tho  Actiiat  )>l)ic-(v  of  dmaio!!  in 
order  that  the  dit^aae  may  not  continue  bel»w  that 
|K>int.  One  aUu  kvt!\»  a  iliaLnfucttn^  xotulion  for 
the  purposo  of  dimnfectinic  hia  handa  and  loota,  ao 
that  the  disfia-ie  may  not  be  transft-rrt>d  from  limb 
to  limb.  In  tiiu  aunt  uf  tiuar-blight,  which  may 
be  taken  as  a  good  example  of  such  troubles,  the 
organism  that  oconsinnn  thc^  blight  may  ki  trana- 
ferrod  in  the  aticky  juic«  that  exudes  from  dyinj; 
parts  to  otLor  iiarta  by  any  aj^uncy  whith  cumos 
in  contact  with  the  dlBeaHe-bearinn  liquids  and 
afterwarils  wonnds  «r  jxirforntcs  dt'licatw  parts 
of  othvr  trues.  A  concerted  action  uf  the  fruit- 
jfrowurB  throughont  the  Unittid  States  mtjjht 
tvadily  roduee  to  a  mitiiinum  th<i  injury  oceawinntw! 
by  this  di3«as«.  In  order  to  make  such  efforts 
ciTt^tivc,  farmers  intercstc'd  in  particular  crops, 
whether  of  fruit,  vegetables  or  cereals,  will  need 
to  briiiK  a»  much  influH-iice  as  puftsiblc  to  bear 
on  their  neLght>unt.  and  indeed  on  all  penons  con- 
comod.  It  is  only  in  concerted  nntion  thnt  .snnitary 
pTOventiun  can  become  of  general  benefit.  Whaa 
edticstion  along  Ruch  Hnea  i»  general,  lotuea  from 
disMSi;  will  bv  reducud  to  a  minimum, 

A  point  in  diaease  control  which  is  often  over- 
looked by  many  who  arc  oLhtirwiso  i|uitc  succctsful. 
ifl  that  of  caring  for  the  needa  after  harvest.  Thist 
(utpeciatly  applit«  to  vegstablM  and  cuival  grain**. 
All  bins,  machinery,  granarias,  atorehouaea  and 
flevaton  shonid  bo  kept  thoroughly  cloin  and,  ta 
nearly  aa  possible,  free  from  diut.  The  fanner  who 
practically  briMxle  and  imitate  his  own  snxni  grain 
and  ptanta  for  propagation,  after  once  having 
procor<-d  a  pure  Htrain,  need  .<ie!doni  take  nthi«r 
precautions  than  thoi^e  prtJviouNly  mentioned  of 
^eliminating  tho  weak  and  int!flici4>nt  plants  and  the 
like,  providing  ho  hold*  himMlf  to  cloanlim^A;  in 
rt'Kard  to  machinery  and  set-d  storage.  It  is  easy 
to  introduct)  ancb  a  dtHvaw.'  as  atinking  iimnt  uf 
wheat,  by  allowing  thi-  machine  which  has  pre- 
vloiuly  thrwihud  a  smutty  cnip  toconi(^  on  the  farm 
before  it  is  properly  cleaned.  It  is  ck-arly  evident 
that  diiu^uvji  of  co.ntals  and  viigetabl(>s,  including 
potatoes  and  smaller  crops,  can  be  traramittod 
readily  in  »ack»  and  other  c«ntai»era.  In  most 
canes  it  Is  a  simple  matter  tu  disinfect  theee  con- 
tainers at  the  time  that  the  proc«w  of  seed  disin- 
fection is  being  currieaJ  out. 

BreeUins  and  Kleciion. 

All  of  the  abovu  proeeasea  that  have  been  men- 
tionod  for  avoiding  «r  controlling  dii<va!<vs  hnvv  for 
their  basis  the  aasamption  uf  the  fact  that  we 
have  a  particular  kind  or  strain  of  plant  or  crop 
that  w«  wish  to  protect  against  dim^s«.  Control- 
Hnj[  diMiwes  of  farm  crops  by  mean^  of  breeding 
and  selection   has   in  view   tht^  Rupjioiiition    that 


thfl!<o  valuable  Rtraina  of  farm  plantfl  ir)ii«h  ve 
now  pn»MM,  by  proper  breeding  and  selevtion  may 
be  increaa-dd  in  tli«ir  elliciency  of  rettiintine  diiwaso 
withuut  mati-rially  interfering  with  their  ccunomic 
value.  Proper  prncejises  of  breeding  and  selection, 
th*>refor«,  would  pre«u|JiH»ie  tho  ability  on  the  part 
of  the  breeder  or  selector  to  maintain,  in  hit  crop, 
ita  al>ility  to  produce  quantity  and  quality  and  yet 
havo  tho  crop  possess  the  added  power  of  dieeaee 
resistance.  To  accoraplijih  tititi  (lo«s  nut  demand 
Ihv  effort  of  a  scientific  plant-breeder  alone.  It 
demands  that  the  farmers  gain  that  simple  know]- 
eiige  thnt  fn«b!e«  thvm  Ui  ret^ognise  the  jilant  or 
urop  thnt  does  resist  the  prevailing  diseaoas,  and 
then  that  they  iihould  nave  thn  seed  and  propagsta 
thid  crop  to  the  exclnsion  of  those  types  of  planta 
or  crops  which  are  inefficient  in  this  recpect.  New 
kinds  arc  ufton  securud  by  tho  process  otcrussiag 
and  breeding.  This  in  usnally  tbe  work  of  tbe 
expert  or.  at  li^a:4t,  of  mvn  who  have  means  and 
time  to  tend  to  the  work.  lint  new  Btraiiu«  so  far 
as  the  actual  crop  Is  conci'mt'i!,  may  be  aeenred  by 
straight  selection  of  individual  plantit. 

Thi«  line  of  work  lately  has  been  found  to  give 
results  of  enormous  crup  value.  One  has  only 
to  save  the  seed  from  the  types  that  beat  serve 
the  purport!*,  und  penti^t  in  doing  tto  to  gala 
greatly  in  this  respect.  This  is  the  newest  field  of 
work  along  tho  lino  of  controlling  plant  diwuieii, 
but  it  i«  sutticieTilly  past  the  experimental  staRe 
to  allow  one  to  assert  with  confidence  that  any 
farmi^r  who  will  may  thus  greatly  Uinent  KtrasQU 
und  aid  all  mankind  toward  the  elimination  of 
plant  diseases.  Fur  example.  If  wc  gain  a  type  of 
wheat  that  does  not  produce  on  its  leaves  one-third 
&i  much  ri]!)t  m  ha»  Im-n  [irodiictMl  previously  in 
that  region  on  the  common  types  of  wheat,  it  is  8 
iMtlf-*Tident  fact  that  thoro  will  not  b«  w)  much 
ru^t  bo  be  distributed  to  oth«r  Belds.  If,  by  care- 
ful and  cnnaistvnt  iwl«ction  of  varieties  and  indi- 
vidual strains  from  the  varieties,  the  fanner 
ftnally  attains  a  crop  of  potatoes  that  b  no  longer 
o|wn  to  tho  attack  of  potato-rot  and  potato-blight. 
it  is  a  self-evident  fact  that  his  fields  will  not  be 
distributers  of  the  disease  to  other  fields.  It  is  too 
much  to  expect,  perhaps,  that  this  proceea  will 
eliminati;  entirely  somu  <^f  the  rnont  destructive 
diseases,  aoch  as  rust  of  wheat,  rot  of  potatoea, 
blight  of  pear,  root-rot  of  cotton,  and  wilt  of  flax, 
yet  tho  results  gained  in  this  dirwtion  in  tbe  past 
t''n  ysaTB  are  soch  as  to  convince  the  mostakq^- 
ticnl  that  tiori^in  ties  a  moirt  effective  m<ftm  of 
reducing  the  ddstmctive  action  of  plant  diseases. 
Thu  proccta  ia  80  simple  that  any  one  nay  engage 
in  it  with  success.  Diseases  weaken,  mar.  shrivel 
and  lf-.'«<en  the  produce  from  ptantfi  that  are  non- 
resistant.  Mother  plants  that  ari-  nitistant  prodnc« 
the  more  perfect  prodncts.  It  is  from  such  that 
one  iihonid  propagate  the  succeeding  crops.  It  ia 
but  to  put  the  "survival  of  the  fittest"  principle 
into  direct  action  in  crop  prodaction. 

Liltraturt. 

The  literature  on  plant  diseases  Is  valnmlnons. 
It  is  impossible  here  to  cite  monographa.    Refer* 
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to  theiie  maj  be  toani  in  writinfpi  BpEcUlly 
devout  to  this  Bubjt'ct.  Many  of  the-  (iianases  that 
baw  ta  do  with  B|xrial  enijis  nrv  Jinouwwi!  or 
nttmi  Ui  under  thyae  crops,  Hoet  of  the  experi- 
rn«Dt  stations  and  tlio  I'nitud  StuLi^?  Di^purtmcnt 
of  Apiculture  hnvo  isflnud  general  and  spwilir 
balletins  on  plant  diactai^i*.  Tli>;  chhI  cativlij|;u(.-  of 
•xperiment Ktalion  literature,  is<u«l  by  the  United 
St4t«fl  Department  of  Agriculture,  is  «i<pecis.lly 
helpful  in  thi»  connection,  A  few  importunt  publi- 
eationa  follow  :  Centralbtalt  fur  Bacteriologie  nnd 
PftrantenktiBde ;  Cobb,  Plunt  Di^-uvcs  and  Their 
RemodiM.  Dopartment  of  Agriculture,  New  South 
WaEea;  Cooke.  Rnata,  Smat,  Mildew  and  Mold; 
Cooke.  Introduction  to  Study  of  Fungi;  He  Ilary, 
Morpholi]|!>-  and  BioloRv  of  Fun^i,  trnnalatwl  hy 
Gartuiey   and   Halfour;    Englcr   and    Pranti,    Uio 


Naturlicben  rHaBunfiinUieii:  Hartig,  Pfla^nzen- 
krankheittin  ;  Hartig,  DUauos  of  Trees,  translnted 
^y  ;?<»mnwrvill<i  ami  War-I ;  Journal  of  Mycology  ; 
Ktinter,  I'atbolo^iche  I'DunKenanat'imie;  Masse, 
Dritifth  Fungus  Flora;  Revuv  Mycologiquc;  Scrib- 
ner,  Funcaa  I>iHe.aaei!,  Selby,  Himdbook,  DiscaMfl 
of  CiiltivatrtI  Plants,  Ohio  AKrii'uHiiral  Experi- 
ment Station  Bulletin.  No.  121 :  L>niitb.  Dtseasea 
o(  Field  and  Harden  Crops ;  Smith,  Spread  of  Plant 
Di«ua«wt,  see  MiwisacliUf<i'lt8  Horticultural  Sot^iety 
Report,  1898 ;  Sorauer,  PHansenkrankheiten  ;  Stone, 
VneoMt  of  Crop^t  not  Generally  Kuppotsed  Vj  bo 
Cau^  hy  FuQKi  or  Insects,  Massacbosett^  Agri- 
cnltural  Bxpi-rimtint  ittiition  Report,  1U05  ;  Under- 
wood, Moulds  and  Mnnhrooms ;  Von  Tubeof  and 
Smith,  nisca.ip3  of  Plants;  Ward,  Wseases  «f 
Planta ;  Freiiman,  Minnvsotu  Plant  UiNessos. 
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CHAPTER   III 

THE  BREEDING  OF   PLANTS 

'NTEREST  IX  PUNT-BREEDINQ  k  now  one  of  th«  dominant  nutee  in  Amvncan  HKri- 
culture.  We  have  tended  to  proceed  along  ontt  line  of  prui^ri-i's  at  a  lime.  The 
enricbinK  of  the  eoil  hae  Iour  been  the  most  dominant  note  in  u^icultur«.  Of  lat« 
years,  the  importance  of  tillage  has  been  again  very  atronfily  emphasiied.  with  some 
mii«ap|)ri;hcn8iuii,  no  doubt,  of  somo  of  the  re&l  issuee  involved.  In  xotne  periods, 
undenirninage  h<is  been  especially  advised.  At  present,  tlm  diwin'  to  bn>t)J  adaptable 
kinds  of  plants  has  come  stronjjly  to  the  fore,  following  long  years  of  insistence  on 
j.'.rl  of  prophets  hure  and  there.  This  plant -breeding  phase  of  our  development  is  not 
likuly  to  isolate  itwilf.  for  we  now  have  a  body  of  invwttigators  and  teachers  and  of  so  many 
minds  that  all  phases  uf  agrieulture  are  likely  to  receivv  «oinuwtiat  coordinate  attention. 
The  larger  part  of  plant-breeding  work  is  now  centralizing  about  the  experimont  stations  and  the 
Deportment  of  Agriculture.  This  ia  characteristic  of  oar  time,  for  the  institutions  hold  the  leadenihip. 
Id  time,  when  agricttltural  affalra  have  readjusted  themselves,  leadership  will  again  lie  in  good  port  in 
■MB  eogaged  in  comm«rci.il  farming.  Th^'re  is  every  reason  for  supposing  that  plaotpbreedtog  should  be 
ft  pwaonftL  enterprise  a-f  wull  as  an  institutional  enterprise. 

7b«M  remarks  do  not  lose  sight  of  the  fact  that  there  am  a  few  personal  and  isolated  pUnt- 
bwodsTa,  standing  i>Qt  strongly  and  doing  their  work  by  methods  of  thvir  own.  In  this  class,  l.nthor 
Burbank  is  preeminent.  Uurbunk's  work  has  been  misjudged  and  sensationalixed  by  reporter!  <a  dangur 
whidi  jsst  now  threatens  all  work  of  this  kind),  until  the  public  is  in  great  error  in  its  ostimato  of  it. 
Mr.  Bnrbank  is  axpnrimenting  with  an  iimisnal  variety  nf  plants  in  great  numbers  and  under  propitious 
Batvral  conditioas,  with  strongly  personal  mtthods  and  points  of  view.  Hi^  place  abonnds  in  surprising 
and  iDtarwting  remits  in  the  variation  uf  plants*.  Some  uf  the  reKultJ>  will  no  doubt  be  of  marked 
•eoaomte  valoe.  But  his  work  is  not  occult,  nor  is  it  revolutionary.  It  will  rank  among  the  great  efforbt 
b  tlie  unelioration  and  adaptation  of  plants.  It  is  culling  attt^ntton  to  the  fact  that  tht-  int<-lii-i^tiial 
Interest  in  variation  may  be  quite  as  much  worth  while  as  interest  in  the  eMth«tic  or  other  companion- 
tbip  with  plants. 

The  reader  will  now  want  s  statement  of  what  plant-breeding  in:  it  i.*  the  producing  of  plants  that 
are  adapted  to  specific  oonditiona  or  requirements.  The  meni  production  nf  something  new,  or  unlike 
anjthlng  th«D  Qxlsting,  may  have  little  merit  or  purpose,  and  it  is  not  pliuit-breeding  in  the  best  swnse. 
It  will  be  aoen.  therefore,  that  the  Urst  step  in  plant-hnwding  is  n  dofinite  purpose  or  ideal ;  one  duBs 
not  develop  thw  ideal  until  he  hiis  a  cWr  <!on4.'eption  of  his  iimtinetu. 

Tile  iirofessional  piant-bre«lers  may  be  the  persons  t«  produce  Ihe  lai-ger  nnd  bolder  racwi  or  groups ; 
but  it  tnast  lie  with  the  individual  fanner  to  adapt  these  things  to  his  own  place,  or  to  be  able  to 


54 


THE  BREEDING  OP  PUNTS 


choofle  those  that  are  already  sdapUMi,  an  it  in  alw)  hiit  [ittrt  to  dHterminti  whst  kinds  of  fertiliscn  Iw 
sUall  u»e  or  whut  kinds  of  cn>|i«  liu  .-^iill  grow.  Good  farmura  have  always  been  plant-brc«d«n :  they 
have  "'selecteii  the  bnsf '  for  «<-«! ;  they  Wavv  changwl  msec!  from  place  to  place ;  they  have  excn^iu-d 
a  stin-wd  Ui»crimi[iu.tiL>n  io  vurictiL-s  tind  straiiifi.  Th«  preaent  fha»it  of  jilant-brevd ing  diifent  in  attach- 
ing  mom  imiwrtaticti  to  jilaul  lulaiitatiuiut  and  in  a  better  underxtiindiiig  of  thv  priiiciplu^  und(^^lyinJ;  the 
procticca.  The  good  stockm^in  do»s  not  use  contmon  tttock  for  brvudurs ;  the  gcNMl  idaDteman  docK  not  obb 
cummon  stock  f3r  hriwdiirs. 

Every  gooA  farmer,  then,  is  of  ineciissity  a  jWuiit-brtwJcr.  He  knows  the  pfliotji  and  merits  of  his 
wheat  or  cotton,  as  th«  doc-fancit-r  know*  Iht'  points  uf  his  dogs.  Knowing  this,  h«  will  nlm  know  what 
improvements  are  fliecded  to  adapt  the  planU  to  Kin  soil  or  climatn  or  nyKtcm  of  Inrtalng  or  markel«. 
H«  will  thiiti  sal  about  it  to  itt)ciirt>  thiwo  iraproveraenta  by  (1>  looking  for  plants  tJiat  moAt  nearly 
approach  the  ideal  or  caoetng  them  to  vary  toward  that  ideal.  (2)  stilucting  uliA  from  lh«te  plants, 
(^)  repeatirif;  the  prociuui  an  long  ■»  he  livas.  Th«  remaindt^r  of  ihv  work  is  d4:>tail. 

This  proceaa  may  not  produce  any  very  stnkinf;  or  permanent  new  vegetable  fornix;  but  the 
efflctenoy  of  a  ptrsoral  biL-iine.'W  lii-s  mo!*tly  in  thi?»e  «niuller  yradeM  of  dilTerenc«t  If  a  man  is  a  ssller  of 
■»w  pUnte,  ho  may  want  pknta  with  new  namij-s.  F^or  certain  regions  and  certain  purpoeea,  aiao,  wholly 
new  kinds  of  thingM  may  bu  iiBwied  ;  but  with  the  produciag  of  these  the  individaal  farmer  will  not 
oft«n  concern  himself,  It  is  signilicant  that  some  of  the  most  impurtant  Be«<i  busineM  of  the  present  day 
re^ts  OIL  thH  sale  of  improved,  selected  or  pedigreed  ttet^d  of  standard  vahiritit-j.  Ev«ry  amliltioui,  carvfol 
and  clnar-hfiad^  farmer  ahould  now  be  able  to  produce  sujierior  aeed-atock  of  his  ataplv  crop  to  mII  for 
ptunli[i^  at  gixid  living  prices.  The  public  is  now  mviiy  to  believe  that  tben>  are  grudHS  of  quality  in 
»i?<id-stiKk  of  the  CARimon  cropt«  as  there  in  in  butter  or  choeso  or  liqnort  (some  time  we  will  aL»o  kni>v 
that  there  are  grades  of  quality  in  plain  drinking-water). 

'Th«  above  advic«  rests  on  the  principle  that  improvement  is  made  by  moanH  mf  aelecticm.  This  ia  the 
DjBTWinian  principle-  Selection,  however,  rests  on  variation.  Why  variatinns  (or  dilTerencea)  aris«>, 
tiobody  r»;n!ly  knows,  although  nearly  everybody  ba-i  an  opinion.  It  is  known,  how.-ver,  that  variationB 
accompany  changux  in  soil,  olimntis  rai'lhuilM  of  gniwing,  and  other  i-haiijji'd  coiiditinn.-*.  Varinlion  may 
also  b«  indoeed  orstartnd  otT  liy  crusiting  imiy  plant  with  another,  and  utich  diiroron<<«d  are  likoly  to  be 
niarkec].  Some  variations  appear  without  any  apparent  reaimn,  and  they  may  lie  men-  or  lesa  stable  from 
the  lirst ;  thoy  are  *' sports,"  or,  aa  we  now  any,  mutations  (following  the  terminology  of  HeVriea). 
Thtwe  markud  8n<alled  "sudden"  varialions  may  reproduce  remarkably  true  from  send.  The  recent 
evolution  diacuusionit  have  U;nde<l  to  divide  vnrialiont^  into  these  two  cianM^x, — the  small  individual 
rariationa  that  do  not  n!produ(..e  or  "come  truL-"  (and  arc  thercfon-  prcsnmti!  In  be  of  no  pemanfiit 
effwCt  in  the  evolntion  of  the  typo),  and  th>>  variatiowi,  usoally  wider,  that  do  "come  tnie,"  We  do  not  ■ 
know,  however,  what  are  the  ultimate  origins  or  what  the  phyBiological  differences.  Divcaled  of  technical 
qacAticinA  and  ftontroveraial  phases,  tho  practical  difference  between  mutations  and  other  variations  ia  one 
of  dfiinition, — ^thc  mutaliona  come  trae.  the  otherfl  do  not.  The  mutation  theory  controvert*  the  older 
doctrine  that  variations  may  be  ait^Ointod  by  lu^lcction  until  the  ditforenees  become  morphologically 
great,  and  until  they  abto  become  "(ix«d"orablclon.'prodwce  thcmBulvea,— Unit  i.'i,  that  B[iecii;a  oriirinste 
by  means  of  selection ;  but  the  mutation  theory  does  not  cuntrovort  the  importance  —but  rather  empha- 
ainw  it— of  selection  as  an  agent  in  the  improvement  of  agricnlturat  plants.  Even  if  a  mutjittun  (or 
hcfWltahle  vnrintioni  appears,  it  may  still  be  greatly  improved  in  ita  minor  features  liy  careful  (elwtiun. 

Thv  mathemalicul  law  of  chanc«  or  prohabilitiea  applies  to  hybrids  as  well  as  to  other  numerical  con* 
binations.  If  a  plant  with  thn-n  giv.>ii  charaRtflTsi,  for  exampSe,  were  to  be  crosaed  with  a  plant  of  thrw 
contrasting  characi^rs.  the  law  of  probability  would  predict  about  how  many  of  the  offspring  wontd 
have  one  combination  of  chariiclers  and  how  many  wonld  hawu  another  combination.  The  law  might  not 
Iht  exemplified  in  any  one  plant,  but  it  would  very  likely  bo  apparent  in  the  average  of  a  number  of 
pinntH  ;  and  the  greater  the  nomher,  the  more  regular  the  reeulla,  due  to  th«  sutunlinatinn  of  cKcoptlimA. 
Mondul  found  that  this  law  appli&s  to  chararters  that  are  united  in  croasin;;;  if  thu  law  applied,  H 
means  that  tho  charnctors  or  marks  have  an  identity  or  individuality  of  their  own.  that  th*j  are  carried 
over  entire  rather  than  as  hlenda,  In  order  to  explain  tlm  application  of  the  mathematical  law  of 
ehance  to  hybridization,  t))er«rori>,  we  suppoum  thai  eharact<T<  are  units  and  that  they  are  represented 
directly  ialhe  germ-cell ;  ami  hereby  ariaoa  tho  theory  of  the  "  purity  of  the  genn-oell."  That  U  toMy, 
the  mathematical  law  requires  a  biological  hypoth^is  t^  explain  why  or  bow  it  worka  with  animals  and 
plants.  V«ry  many  exjierimentA  have  shown  that  thecharacten)  of  parents  reappear  in  offapring  apprvxi- 
natoly  in  the  given  mathematical  proportions  ;  on  the  other  hand,  other  experiments  show  a  different  or 
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oontradictoiy  khuH.  Some  hybrids  atno  an  blends.  A  very  complex  body  of  specnlatioo  has  been  built 
Bp  aroti&J  the  so-called  Meadt^I]iaIL  law,  as  there  baa  been  about  other  pronouncetnents  in  times  preeent 
and  [Mutt;  how  mtic^h  of  it  i*  truth  tirna  only  can  tell.  The  Mendellian  disctitHJun  ha*  challenged  oar 
Botiom  of  hybridiiation  and  heredity  and  has  modified  the  methods  of  experiment ;  but  there  is  no  indi- 
cation that  th»  Mundfl  law  will  enable  U9  to  prodace  new  pUnta  with  certainty,  as  some  of  tts  early 
adhercnUt  predicted. 

Plant-brading  loeittUs. 

This  Editorial  is  M-ritten  from  the  viewpuinb  of  tho  fiu-mi-r:  thv  profu»ionul  plant-br«eder  will  take 
can  uf  hini»i<lf.  The  furmer  needs  help  in  thia  particuhir  elUyrl,  an  h«>  nwl*  il  in<ithi<r  wayi*.  Theorj^an- 
isation  of  breediuR  societieii  in  one  of  the  bt«t  meana  of  apreudinir  and  unifying  the  wurk,  A  nnmhor  of 
th«ae  Rocieties  are  now  in  existencfl.  indicating  the  interest  in  the  aobject  and  the  grip  tfaat  il  has  on 
practiesl  men.  Aaaociations  for  plant-breed  in  jt  are  ivt  nti<:cs9ary  aa  societies  for  animal-breeding.  i\s  an 
illnxtration  of  tht^  kiml  of  ctTort.  that  thc^ij  or);ani3:ationx  ittand  for,  citationa  may  he  made  from  the 
tit«ratiiiv  of  the  Ohio  Plant  Drcudcrs'  .Vssuciation  ;  "  The  purpvaus  vf  this  association  ahall  be  to  encour- 
age th«  improtroment  of  plants  and  to  provide  an  iillioial  r«<.-urd  for  hnwdttrs  whosre  giving;  apecial 
atteDtion  to  this  work."   The  rulea  for  the  registry  of  see^l  com  are  as  follows : 

"Section  I.— Eligibility. 

"  In  order  that  a  strain  of  com  may  tm  eligible  to  rogidtry  with  the  Ohio  Plant  Bruderv'  Aiwociation, 
it  i«  ntMuiuary  that  it  trace  directly  and  ejcclu^ively  to  remnants  of  irun  that  have  ranktd  not  lower 
than  fourth  in  point  of  yield  nf  grain,  protein,  ntarch  or  fat  in  a  daplicatd  i>nr-row  teat  of  not  k-iw  than 
twnnly-llTi!  vara ;  and  that  each  year's  breeding  or  teating  work  shall  havo  Ijeen  coodtlcted  and  tttcorded 
In  accordance  with  the  requirements  of  the  Association. 

"SoctioD  II. —Ohio  E^!digre«d  Com. 

"Any  com  which  is  the  product  of  a  crow  hetwcon  two  ear  remnnnbi,  one  a«  sire  and  the  otlur  as 
daou  eaeh  <if  which  hoe  been  bulccttd  ae  pL-r  Suctiun  I,  shall  bu  t-tititled  to  tbi?  name  Ohio  Pedigreed. 
The  leeotdB  shall  show  whether  the  croag  waa  made  by  artilicial  or  natural  pollination. 


"Section  in.— Ohio  Standard  Corn. 

"Eight  or  more  rvgiflteml  VAT»y  as  per  Swjtion  IT,  or  ear  remnnnta,  m  per  Section  1,  may  ba  merged 
ij  riwlling  and  mixing  together  the  grain  from  all,  bL-for«  planting.  If  this  morged  cum,  or  corn 
toemded  exclusively  from  it,  shall,  on  the  average,  excel  in  yield  of  grain,  protein,  starch  or  fat  per 
acre,  each  of  three  other  vari«tie«  {including  the  one  from  which  it  has  descended  and  a  standard  variety 
which  shall  be  supplied  by  the  council  upon  request),  when  tested  upon  not  leM  than  tenth-acre  plots  for 
three  ronHecutive  ye.ir».  tht?  owni^r  of  it  nhall  be  entitled  to  a  ci^rtiliuile  under  the  scat  of  the  Association, 
aettiag  forth  the  rt'coni  numhem  under  which  thi-  work  upon  this  corn  h.is  bci-n  nworried,  together 
with  a  Ktatviuent  that  it  hiw  filL-d  tliu  ro<)uiTement«  of  thu  uewuciatiuii  and  ia  untitled  tu  thv  name 
Ohio  Standard.  A  fu»  of  $\(i  shall  l>u  ruiiuinnt  for  Ihiu  certillco^to  and  copioa  of  tuinm  shall  be  issosd  at 
25  eenta  oach  to  accompany  any  corn  that  traces  directly  and  cxclnaivoly  to  this  merging. 

"Section  IV.— Trsnafent. 

"TraBBfcrs  of  grain,  together  with  all  breeding  privileges,  may  be  mat!*?  at  any  time,  hot  in  order  that 
the  progeny  of  such  grain  may  be  eligihle  to  registry  with  the  Association,  each  transfer  must  be  entvrcd 
for  re£istr;  with  the  llecording  Secretarj'  of  the  Association  within  thret>  months  of  the  lime  of  transfer. 
A  ccrtlRcate  of  transfer  shall  then  be  isenud  under  thu  »eu1  of  the  .Wwiation  showing  the  record 
BBfflbara  noder  which  the  work  of  the  breeders  upon  this  corn  hiM  been  n^orded.  A  f«o  of  f  1  xhall  bt 
charged  for  each  record  of  transfer." 

tt&a  ta  ena$  plauls. 

One  of  the  nieana  of  inducing  vnrlation,  as  already  explained,  is  to  croaa  one  plant  with  another.  By 
eraasing,  also,  it  may  be  posniblc  to  combine  some  of  the  attributes  of  two  or  more  plants  Into  onck  The 
rwdar  will  waat  to  know  how  crusising  is  accumplislied. 
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For  most  farm  piirpoees  it  is  Fiafficient  tu  prow  the  inlended  parent!)  ttide  bj'  Hide,  if  they  are  wind- 
or  insect-pollinated,  and  let  the  chnace  of  criMu>iiig  rest  with  natural  ai^^ncie^t.  Thpttetyli)  are  then  talten 
from  the  mnst  HkHy  jiari?ntB  and  aown  separately.  In  the  prngcny,  ono  may  uxiiijct  to  find  some  planU 
ti)  Ilia  liking  ur  at  Iccist  nuch  as  ure  sugj^cHti vi-  fur  forthur  cxpL-rimcDt.  Plant)  that  sra 
frMly  visited  l>y  hves.  &»  the  fruit  lTW»,  or  those  in  which  tht-  t^xsa  are  in  separate  Iluw> 
en,  BK  maize  and  hemp  and  chestnuts  and  melons,  are  almost  certain  tn  he  crnroed  by  thia 
method.  If  the  stigma  happens  t«  receive  pollen  from  its  own  flower  or  plant  nnd  alno  fron 
another  phnt,  th<;  foreign  [tollen  will  aHually  accompliiih  the  fecnnd.^tioo.  No  iloiibt 
a  great  many  of  our  ngrimiltural  varieties  hnvo  arisen  from  .such  natun^  snd  appar- 
ently  promiecQous  crosflLug. 

If  one  wislieji  to  muko  an  exact  Hxperiraent,  however,  he  must  tranaFer  th« 
pollen  himnclf  under  conditions  of  cnntrol,  both  to  ensure  that  croe&iRK  taken  place 
and  that  the  polbn  is  from  a  given  parent.    The  manual  operation  of  cronaing  ia  of 
fonrp&rte:  (1)  vrttl^clhg  th«  pii>li]  frum  undeairvd  pollen;  (2)  prot«otiag  Uie  pcrf* 
leo:  (S)  applyinfr  tirndt^irL-d  pollen;  (4)  proti-ctlng  th«  ovary  and  fruit.  Th«  operator 
must  fimt  lie  familiar  with  the  parte  of  the  flower.    If  ho  has  no  teacher,  he  may 
aecore  this  information  from  any  of  the  school  botanies ;  and  Fijfs.  14  to 
17  and  7(j  will  aid  him.    In  the  Bucceeiiing  pagee  he  will  find  the  flowers 
of  thd  diffcrnint  cropmlistplaycd. 
(L)  PruU^cling  the  stigma. —If  the  flower  contains  stamens,  the  anthen  moat 
he  removed  before  pollen  is  disc  barged.    The  diitchargw  is  likely  to  take  ptacS 
about  as  soon  as  the  flower  opens.  The  pistil  must  also  he  protected  from  foreiKn 
pollftn.   This  meiLns  that  tfio  pifltil  most  never  be  exposed  to  wind  or  insects.  The 
protecting  of  tho  the  piatil,  then,  is  of  two  kinds. —rumoring  the  anthers  (emaaco- 
lation).  covering  the  llnwer.    llMually  the  bud  is  opened  just 
before  it  is  ready  to  burnt,  the  anthers  dipped  off  or  broken  off, 
and  the  fluwer  covered  securely  with  a  thin  paper  or  muslin  bag. 
(2)   Protecting   the  pollen. —  In  the  meantime  the  pollen- 
b«a.r«r  has  he«n  looked  after.    It  is  safest  to  cover  with  a  bag 
the  (lower  or  cluKteT  of  flowene  from  which  pollen  is 
to  be  taken,  for  insects  may  leave  foreign  pollen  un  the 
anthvrs.  Thia  precaution  ia  not  often  taken,  however, 
for  thd  optirsitor  is  careful  to  take  his  pollen  only  from 
unopened  anthent.    In  some  cuaes  the  pollen  ripens  in 
advance  of  the  pistil,  or  it  must  be  soi'ured  from  a  dis- 
tance.  It  will  usually  retain   ritality  a  few  days  if 
carefully  dried  (not  heated)  and  kept  dry  in  an  envel- 
ope.   Some  Bpcuies  hara  short-lived  pollen,  and  »nme 
have  relatively  long-lived  pollon  :  it  should  he  the  aim 
to  have  it  as  fresh  as  possible,  when  applied  to  the 
stigma. 

(8)  Applying  the  pollen. — Usually  the  stigma  is  not 
rijie  rir  "receptive"  when  the  flower  is  emonculated. 
The  flower  ia  to  remain  covered,  thurcfortj,  until  the 
stigma  is  receptive.  This  «|KK'h  bi  determinenl  by  the 
looks  of  the  stigma,  a  point  to  be  accurately  deter- 
mined only  by  experieneo.  The  rii)e  atigma  usually 
Mudefl  a  eticky  or  ^'i'^'^'ning  covering,  or  it  liecomea 

rough  and  p^ipilkry.  .4^  hand  1ent>  will  aid  greatly  in  determining  the  proper 
time.  A  fresh  ripe  nnthcr  {&  crui<hol  (if  the  pollen  is.  takeji  (reeh  from  th« 
flower)  on  a  knife-blude  or  thumb-nail,  and  some  of  the  liberated  jjollun  applied  to  tho  stigma  by  meani 
of  a  ncei lie-point  or  other  small  implement.  The  stigma  is  completely  covered  if  possible.  Then  the  bag 
ia  rvplovod. 

(4)  Protecting  the  forming  fmit.— Tlie  bait  is  allowed  to  remain  a  few  days,  until  all  danger  of 
further  fecundation  is  rwniovod.  It  \»  usually  replaced  hya  mosquito-netting  or  tarlatan  bag.  in  order  la 
protect  the  fruit  from  insects  or  mechanical  injury.  Tbix  b&g  also  aids  in  locating  the  frnit  amonett 
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tluMll(B  and  it  catches  Uie  fruit  when  it  fallx.  When  tlie  crosa  is  made,  a  lahcl  or  tan  Is  wenred  to 
tlwfloww  ftr  branch  ta  identify  it. 

It  is  si^lilom  lliat  all  cnwBeti  "take."  The  jirniwrtidn  «r  siicoeseoa  dL^iK^nds  soraL-whal  un  the.-  skill  of 
the  operator  and  very  largely  on  the  kind  of  plant,  Some  planta  crow  very  readily  ami  sonw  with 
great  dlAculty. 

TW  Mcds  are  now  to  be  sown.  The  hybridiser  nlwaya  anttcipatw  wtisfaction  with  the  rMilts. 


SOME  OF  THK   PKISCIPLKS  OF  PLANT- 

By  UerleH  J.  Webber 

We  are  inclined  ta  think  that  plant-breeding  is 
based  on  old  and  wvll-uttaliliMhed  lawri.  Thi;  tiKi  h, 
bow«ver,  that  the  fundumcntal  principles  o(  plant- 
breading  w«re  not  m.vii>  kn»wn  until  tha  latter 
part  of  th«  eighlwnth  ci^ntury.  Ttio  M>xualfty  of 
pUntB  waa  establiEhed  experimentally  by  Camera- 
riu  in  1C9I,  and  the  finl  hyhrid  of  which  v*  have 
■oy  record  vu  made  by  Thomoa  Fairchild,  an 
English  ^rdencr,  in  1719,  iKint;  a  ctiim  vf  the 
camatioD  with  the  aweet  william.  Hybrids  were 
car«fijlly  studied  by  Ko«livuter.  but  not  from  a 
practical  breeding  standpuint.  P)nnl-hn.<«!ding  hud 
Its  real  be^nnin^r  with  the  work  of  Thotnat)  Andrew 
Knight,  an  eminent  Englith  plant  phy.iii>1ogi«t, 
workine  in  the  early  days  of  thv  nineteenth  cen- 
tnry.  Aboot  t)m  name  tiiiiu  Van  Mon^  u  Beltri>i» 
hor'tirulturist,  abw  carried  oat  experimenta  in  n 
similar  dir*x;tion.  A  lare^t  i«trt  of  our  knowledge 
of  plant-breeding  has  come  down  to  u«  frum 
thcM  two  inveatigatom.  Knight  worked  mainly  in 
hybridiuttoii,  and  in  1S06  twid  :  "'  Now  rarii)ti4oi 
<n  every  8p«eiM  of  fruit  will  generally  be  belter 
obtained  by  introducing  the  farina  of  one  variety 
of  pollen  into  the  bloaaoniH  of  anothi-r  than  by 
propagating  from  a  single  kind."  Knight  alxv 
•Bineiatad  what  we  may  call  the  law  of  fund  sap- 
pl^,  wkich  U  BOW  genijrnHy  r«cijgni»til.  Thia  pred- 
tMik*  that  one  of  the  principal  faetora  which 
OBUSes  or  indocea  variutiun  in  plunt^i  is  an  iiicreaw 
of  food  snpply  or  a  modification  thereof.  Van 
Ifona  worked  mainly  in  aelection,  and  it  is  inter- 
esting to  note  thnt  hin  experimenLit  were  carried 
out  primarily  with  pears,  lie  prearhed  the  doctrine 
of  continuous  selection,  and  prmiueed  very  many 
Talaabte  rarietiea.  Van  Monn  and  Knight,  there- 
fore, were  tho  cxpou'^nts  of  tho  imporlunt  foclont 
of  aelection  and  hybridiuttion  in  plant- imprarc- 
mat.  It  ia  nrobable  that  a  large  part  of  the  tmo- 
CCH  irf  Van  Mona'  work  was  due  t«  the  fact  that 
poan  ani  normally  fiterilc  to  their  own  pollen. 
leqttiriag  cnwa-fertiliiation,  and,  therefore,  many 
of  his  new  varietiea  were  probably  hybrids.  He 
WW  not  aware  of  this  (act,  however,  and  It  made 
so  great  difference  in  the  eatabliahment  of  the  prin- 
ciple which  hflfl  since  proved  to  tte  ^o  important. 

In  this  coantry  very  valuable  work  wax  done  in 
tbo  improvement  of  plant*  and  in  discovering  the 

Erinelplea  of  plant-braedlng,  by  Carman,  Prlngle, 
lovey,  Ricketts,  Rogers,  and  others,  and  in  more 
NMDt  y^ars  hy  nurbnnk,  Hopkins,  HayH,  Bailey, 
ud  veiy  many  others. 

TIk  ndiaoorery  of  Mendel's  now  farooos  law  by 
DeVriM  and  Correns,  ta  1900;  and  the  pablication 


of  DeVriea"  Matntlon  Th«fory  in  the  samu  year, 
markt'd  the  beginning  of  a  new  era  in  plant-breed- 
ing. No  matter  what  the  final  conclusions  may  be 
regarding  Mendel'i)  principles  and  tho  mutation 
theory,  the  general  attention  and  investigation 
directed  to  pUnt^-breeding  as  the  rtisull  iif  these 
two  theories  will  serve  greatly  to  modify  and 
extend  our  understanding  of  the  gfltieral  laws  of 
breeding. 

Ciastificat'wn  of  varletia. 

To  understand  clearly  the  character  of  organit^nin 
with  which  we  are  dealing,  we  nc«l  careful  dellni- 
tiona  of  the  different  groups  of  cultivated  plants 
which  are  ordinarily  known  a."*  varieties.  We  spt-ak 
of  varieties  of  wheat,  corn,  apples  and  jiears,  yet 
WB  know  that  theae  varieties  differ  from  each  other 
as  natural  groups.  In  ord<.r  to  dietingui*h  clearly 
theae  ditFerencea.  the  writer  has  proposed  the  fol- 
lowing clastiirtcjition  uf  varieLiw  into  riicee.Btrains 
and  cSons : 

Race.i  are  grou|eof  cultivate<)  plants  which  have 
well-marked  ditTerenliating  characters,  and  propa- 
gate true  to  aeed  except  for  simple  individual  vari- 
ations. The  dilfon^nt  gronpe  of  beans,  peas,  wheat, 
oata,  com,  cotUin,  and  the  like,  referred  to  com- 
monly as  varietie«v  uro  thua  in  a  more  rustricted 
RHate  races.  Roone  Connty  Whit«,  Learning.  Ueid's 
Yellow  DeiH.  and  the  like,  would  be  recognined  as 
races  of  field  corn,  and  Turkey  Ited.  Ftileaater, 
Fultx,  and  the  like,  an  riwfi-i  of  wheat. 

Strains,  the  writer  would  recogniw  as  groups  of 
cultivated  planta,  derived  from  a  race,  which  do 
not  differ  from  the  original  of  the  race  in  visible 
tiixonomic  characters.  When  the  breeder,  by  a 
careful  selection  of  Blue  Stom  wheal,  produces  a 
aoct  of  Blue  Stem  that  differs  from  the  original 
race  only  in  tho  i]aalityof  yielding  heavily,  itwoold 
be  called  a  strain  of  lllue  M«m. 

Clons  are  groups  of  colt  ivaled  plnnte,thedifferenl 
individuals  of  which  are  simply  traQspUnted  parts 
of  the  same  imiividaal,  the  reproduction  being  by 
the  use  of  vegetative  part*  sufh  ait  huUis,  tuber*. 
buds,  grafts,  cuttings,  ninnent.  and  the  like.  The 
variiiuM  itort*  of  aiiples,  potatoes,  straw  berries, 
chrysanthemums,  and  so  on,  t-omnionly  denominntttd 
varieties,  in  n  more  restricted  sense  would  be  clnns, 
f'lons  of  apples,  pear^.  straw  U-rrivfl,  potatoes,  and 
the  like,  do  not  propagate  true  to  seed,  while  this  is 
one  of  the  nirisl  iniportant  characters  of  races  and 
Btratna  of  wheat,  corn,  and  the  like.  The  term 
varittty  would  thu-t  be  used  in  a  general  sense,  and 
would  include  racaa,  stralna  and  clona. 

Paetetrs  of  brttding. 

Ucreilily.  The  laws  of  heredity  are  of  primary 
importance  to  tho  breeder.   It  ins  general  principlu 
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that  onJinarily  like  hus^^ls  like,  but  il  is  uUo  trui- 
thill  like  frequeatly  Eives  riae  to  imlike.  There  are 
thus  apparently  two  conflictinji  prinripW  in  plant- 
biw^ing.    Oit  tha  one  hand,  the  t)r<!(.'<lej'  f-vuks  tu 
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Fig.  7B.    iDaldduality  Id  Mttoa  boll*.    Sutuaili  •■.-^li   nbov* 
■Dil  tatty  oDM  below,  from  foarbolli  of  aat  hrb'rlcl  iiIbhI. 

produce  variations  in  ordtT  tii^t  nt^w  type-Mas tli« 
foundaliuaH  fur  tmpravement.  On  the  other  hund, 
when  nucha  variation  frnm  or  Improvcinont  oil  the 
nonnal  type  i«  eociiro-d,  he  th>-n  r«v&ree9  th«  pro- 
wee  and  triee  t*  eatahlish  hurt^iity  and  rt^uce  the 
lUnvunt  of  variution,  su  that  thu  aphorism,  "like 
begetfl  like,"  will  hold  trou. 

In  iiwlijiree  or  Kradt^  brreding.  and  in  bivedini!  to 
[troduce  dhw  varieties,  thi*  importance  of  hereditary 
strength,  propotcney  or  tmnsmitting  powiT, canniot 
ha  overeat imated,  wt  it  in  only  by  renderini;  thin 
power  v«ry  ktvuI  that  any  nvw  form  can  be  brouglit 
to  what  is  called  u  lixod  type. 

Unity  of  inilividunl.  Thennityof  the  liidividuHl 
\»  also  an  inipurtunt  factor  in  planUbreedint;.  If, 
for  inatance.  the  breeder  is  attemptinu  to  prodnco 
a  MwdlcM  fmit,  it  isi  important  that  hi-  dii^ruvvr 
the  t^ntliMicy  to  )ie«dleeene)U!  in  the  entiri:^  in<lis-id<ial. 
It  wooid  not  be  the  correct  policy  for  a  breed&r  to 
tnU-ct  simply  a  sinzle  fruit  which  tnifht  acciden- 
tally be  nearly  seed  leas,  He  should  examine  a  large 
numWr  of  fruits  of  difTorviit  individual  p]ant<.  and 
find  a  plant  on  which  he  can  discovpr  a  general 
tendency  toward  aeodliuwntwt  t^hotving  in  all  itf  lh» 
fruLtj<  pn>diieed.  Ry  aelectinj;  need  from  such  indi- 
viduals, he  may  bo  able  Ui  find  in  tiro*  one  Kuch 
individual  that  wonl'j  trantniit  to  itfi  progeny  this 
tendency  to  produce  few  needs. 

While  this  i»  certainly  i^nerally  true,  there  are 
auroe  instunceit  in  which  diviniomi  of  tho  indivtitual 
are  important.  A.i  an  illuMtrnti'in  may  b«  mentioncfd 
tlit>  ctDM-  of  hybrids  lietween  a  smooth- and  a  fiiitiy- 
aeeded  t'otloo :  wht'n  one  in  bre^^ing  to  prodnoo  n 
smooth,  black  so'd,  it  may  b«  desirable  to  select  a 
part  of  an  indivi<iual.  In  this  case  the  writer  baa 
found  that  v«ry  fn>|iienMy  u  cotton  hybrid  of  the 
above  parental^  will  produce  bollH  that  vary  ^rreatty 
in  the  amount  nf  fuctinesson  thv  8wil,  and  that  thix 
variation  do««  not  xeem  to  be  limited  to  any  part  of 
tlw  plant  in  particular,  but  ut^mji  to  \ic  a  varintion 
In  certain  branchw  or  bolla  (Fif;.  78),  and  is  thus  a 


sort  of  hud  variation.  The  writer'a  experistents 
have  !;ho»'n  that  by  taking  scimI  fr»in  ci-rLain  bolls 
in  which  the  iteeda  are  nearly  smooth  and  black,  a 
much  larger  number  of  pUnts  is  produced  the 
next  year  with  smiHith  black  se^is  than  sre  pro- 
dnciid  when  bnlU  are  eelecrled  in  which  the  seeds 
have  consiiicrabk'  fuu,  although  tbe  need  in  botb 
cArtea  were  Imme  on  the  same  plant.  This  illoatra- 
ticin  ehuwa  that  in  eonic  instanrce  it  vs  deairslile  to 
Hel«<t  a  certain  fractioa  or  part  of  an  individual 
which  shows  mor*i  cU-arly  tht*  character  desired. 

ranVifi'HM.  — It  is  wnll  known  that  all  planu 
vary.  Plants  differ  from  each  other  just  aa  do  men. 
Each  plant  haenfaciiilcxprefwioii,  m  it  were,  which 
marlvi!  it  aa  distinct  from  any  other  plant  of  the 
same  variety  (t'lg,  7!».  Thttw  fdight  fortuitous 
or  individual  variations  are  of  the  grralcat  valu« 
ti>  \)w  plant-breeiW  in  connection  with  what  may 
be  termed  [ledigree  hreoilinj;.  By  thesu  variations 
alone,  howuvor,  wc  would  not  expect  to  produce 
strikingly  npw  vnHotioi*. 

A  second  type  of  variation  which  is  of  value  to 
the  breeder  is  those  known  an  "t^porio,"  or  muta- 
tions (Fig.  SO).  Theae  differ  from  individual  vari- 
ationa  only  in  degree.  They  are  what  may  lie  termed 
large-type  variations,  and  ordinarily  n.*produee  true 
to  seed,  k  very  large  number  of  our  new  races  and 
vanctieKof  cultivated  pl.\nti(ar«thi>r(?Bulla  of  soch 
nutations  or  seedlingsporta.  All  vegi^table-growf-n 
know  that  far  thu  larger  number  of  their  new  varie- 
ties are  apparently  produced  suddenly.  For  in(<taj]cc 
Livingaton,  who  has  bred  a  great  many  new  varie- 
ties of  tbe  tomato,  folluweii  the  practice  of  examin- 
ing cnri'fnlly  hia  different  planta  for  variations. 
Occasionally  some  striking  new  ty|ie  differing  from 
other  varii-tieo  would  be  found.  This  waseelect«d 
and  used  as  the  foundation  etock  for  a  new  variety. 
Onr  good  applea,  penrti,  and  peaches,  have  been  found 
in  many  caws  in  frm-e-corners,  and  new  varie- 
ties of  wheat,  cotton  and  other  crups  hare  rvsuiled 
very  largely  from  ths  selection  of  .rtrikinglj  good 
plants  which,  bvcnufte  of  their  suiwrior  (|ii*litf, 


Fie.  ?0.     VjnjltlDD.     UlltPiniicM  l»I»«ii  lobanu  (iluiU.  In 
■Un.  hhnor  v(  \tn\e*,  niiil  nlao  lii  Ilui*  <•(  niBtnrtnc- 

have  attracted  the  att<^ntion  of  growers,  and  have 
bean  propagated.  While  many  of  these  acridcntal 
discovfrii'.i  are  doubtless  of  hybrid  origin,  still  it  ia 
probable  that  the  majority  are  simply  mutatintifi  nr 
sports. 
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Th«  thW  tyjw  of  rarialion  whioh  ia  of  irepor- 
taaee  to  Ihv  plant -brivder  is  thut  produced  i>y 
hjrbridizatton  or  cnxixing,  nmJ  lii-rc  we  pn.>UKtilv 
hiiTe  the  most  proliftc  snurce  uf  varintiona.  and, 
therefure,  th«  claw  of  variuliim  at  the  en-atif^t 
importance  and  mort  conouqui-nce  to  tht^  fciveder 
It  am  come  tn  bn  n.n  i-iitnbiiBhod  poliry  to  combine 
tlie  good  qualitJftf  of  two  racfrs  inio  »  tsmp:}^  rar« 
hj  hybtilization  snd  election. 

Ji^uenee  »/  fnrinwimrn/.— 
It  is  a  well-lin'OTn  fact  that 
envirunment  ha*  a  decid«)I  in- 
fluence  on  the  form  and  char- 
aelM  of   tho 
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plant  It  ia  by 
no  means  cer- 
tain, howovor, 
tliat  thene 
cbaoK*^  ar»  of 
any  vatoe  to 
tli'e  ntant- 
breeaor.  It 
seenu  certain 
that  thvae 
dtaases  iritich 
an  tiie  coiim* 
qa«nco  of  pji- 
viroftmeut 
poreljr  are  not 
Mveditarr.  It 
b  a  wtU-tnown  fact  that  if  climbinK  <jx  twininK 
beaiu  or  viny  co»^»afl  an*  transforrwl  from  a  Himtli- 
crn  (oanorthurnclinmleurfroraa  Iowit  taahii:hcr 
altitude,  they  t^ml  to  pnxlucH  a  ifu  arfiil  typi^  whk-li 
will  not  ehuu'  lh<-  twinjiii;  ur  viny  hiibit  in  such 
marked  dejtree ;  and  in  order  to  fwi'iire  liuwh  typoa 
by  wieetjon,  brwdcrs  have  tionietinxts  iidvi>cat<>d 
the  transferrinK  of  types  to  moru  northern  latitudes 
or  to  higher  altitu'lvt>,  wht-n;  tho  I'Sin-rimi-nt*  muy 
be  made  under  conditiomt  that  natunilty  lead  ta  the 

Erodoction  of  a  low*r  liu»h  lyi)*>.  It  i*  (!<iubtful. 
owi^rvr,  whether  Buch  a  transfer  wuuJd  be  uf 
material  aid.  While  it  ih  n>en^izeii  th.it  such 
variationil  are  prodoced  a«  Bti  influence  of  the 
Gflrfroament,  it  ia  also  known  that,  on  the  whole, 
tbow  Tariatiom  which  ar«  prudnocd  as  an  imniMli- 
at«  inSuence  of  the  environment  are  not  here<litnr>'. 
Indivitlnnl  rariatloiu  and  mutatloiu  are  of  finfUU-sI 
ose  to  the  plantrbreeder.  Without  question,  if  the 
eowiMa  or  bean  were  cultiratt^d  under  iiouthern 
eonnltionx  It  wonid  shftw  indiridual  variatinns  in 
the  ()e(rr<*  in  which  it  flbows  the  ciimbinjt  or  twin- 
inn  habit.  Even  undiT  southern  conditions,  certain 
iikdiriduals  wonld  doublli?j»  ahaw  more  of  the  buBh 
type  than  uther*.  It  U  U'li.'*i.'d  by  the  writer  that 
a  Muh  type  i-'an  be  !>ecure(l  juKt  ui  quickly  under 
•oothnm  eoiMlitions  by  Belectlni;  from  these  lower 
and  m»r«  bnxhy  plant«  ax  it  can  by  the  tinnie 
Mleetion  mad«  in  ni»r«  northern  localities  or  at 
hifclMr  altitwlca; 

IjaeatUm  tf  hrteding  plotM. 

It  Is  important  to  consider  the  conditions  under 
which  the  breeding  patch  or  plat  Hhould  b*'  m'own. 
Somv  8T0w*ni  ari<  lnelfn«il  to  locat4<  ttii^ir  breedin){ 


tiatchos  in  tho  garden  and  givo  the  plants  the  very 
beti^  possible  care,  thinkint:  that  tiiii  is  the  liettt 
meantt  uf  di;t<.-rminin^  vhich  plants  ore  sujierior. 
Animal-hrw-iitTs  also  ieolate  their  breeiling  stocks 
and  tiive  ihi-m  erery  poaslbla  care  and  advantage. 
On  the  contrary.  aORie  plant-breeders  assert  that 
it  i:t  iN'Kt  t^i  have  the  brtH-ding  patch  )ncat«d  on 
noils  which  are  most  like  thoHe  on  which  the  Jien- 
eral  cri>p  ia  to  bo  prowTi.  The  writer  haa  Riyvn 
this  mallvr  cunsidurabic  thought,  und  he  is  i^rundy 
of  the  opinion  that  the  most  saiisfactory  methoii  in 
to  cultivii((?  lh«  linHiliriK  patch  under  the  ^ama 
conditions  under  which  the  ordinary  crop  is  to  be 
([rown.  Planti  arv  fixfid  in  one  place,  and  are 
entirely  dcjU'iidt-iiL  on  thi>  local  twil  eunditiuns,  If, 
therefore,  the  plant  hac  been  bred  and  adapted  to 
one  stfil  condition,  it  cunnot  be  expected  to  givL-  as 
good  results  under  different  F<oil  conditions.  If  a 
variety  is  bting  bred  for  sterile  soils,  tht-  nclcction 
should  be  conducted  on  iiimitarly  sterile  soil  in 
order  to  breeid  a  rac^  of  individual))  that  arti  "  ^tm 
fibers,"  as  planters  turm  it,  and  capable  of  dvriv- 
inf;  their  nntriment  from  st^riU  Roils  and  making 
a  sturdy  growth  even  uodtr  advfrse  conditions. 
If,  for  example,  plants  were  King  bred  to  adapt 
them  to  alkuline  conditions,  the  iire«dinK  patch 
should  not  be  placed  in  a  sheltered,  favoKd  spot, 
where  the  Koil  dov«  not  contnin  alkali.  Th«  plant* 
must  be  ^ruwn  under  alkaline  conditions  in  order 
to  discover,  as  a  rrsult  of  natural  fwlection,  thoso 
plants  which  do  the  be«t  where  the  alkali  is 
prertcnt,  and  thus  (ni<df  ns  in  the  neWtion.  The 
aanit;  wimU  be  true  in  bn^i^linK  plant*  for  arid 
r«>tfi(ins.  The  plant*  should  1m  enltivatvd  in  the 
arid  region  rather  than  in  a  moist  region  of  heavy 
rainfall,  or  in  n  thoroughly  irrigated  patch. 

In  urfrinjt  that  the  brewJinn  patch  be  plac«l  on 
the  ondinary  floila  and  cultivated  under  the  condi- 
tiui»  tu  which  the  crop  is  to  be  teubjectvd,  it  in  not 
intendei]  to  convey  the  idea  that  the  breeding 
pfitch  xhruld  nnl  l)e  given  careful  cultivation. 
Slijixhod  methods  of  i-ultivation  should  never  re- 
ceive encc'uragenient.  The  breeding  patch  shnuld 
bo  given  thorwighly  jjood  etiHivation ;  and  such 
thoroughly  good  cultivation  Bhoold  also  he  used  in 
the  fit-Id  wbun  the  crop  in  grown  on  u  morv  cxteo- 
flive  Bcate. 

XeeeMtity  of  a  dtarly  d^ned  idral. 

Careful  bmedeni  have  found  it  venr  desirable 
and  necewary  to  have  a  clenrly  defined  ideal  t^-pe 
which  they  are  striving  to  produce.  In  the  selec- 
tiims  within  th«  race  it  ie  m^ceKiMiry  that  the 
breeder  have  clearly  in  mind  all  of  the  characters 
of  the  Tsce  which  he  ia  breed  ing,  and  the  writer 
thinks  that  all  breeders  should  be  recommended 
tn  draw  up  cartifuliy  a  description  of  the  type 
which  lhi«y  ar«  brooding  and  the  objects  which  they 
are  attempting  to  obtain,  otherwise  It  ia  diffimlt 
properly  to  limit  the  eclvctions.  All  breed«rei  know 
that  in  growing  a  large  number  of  plants  for 
(wlectiun,  different  typen  that  appear  very  promis- 
ing are  likely  to  crop  out  here  and  there.  We 
may  be  selecting  for  a  certain  type,  and  Uml  in  the 
row  of  plants  which  we  ar«  esamlnini;  an  individual 
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-tliai  dJITera  S(nnewh3.t  in  its  clwracter  but  which 
Mtmsto  bo  of  i)iCf|>Unnal  vala«.  The  tempUttinn 
under  such  cin!tiiii)jtanL-i.>8  is  to  take  Lhiti  new  |)laiit 
and  discard  the  old  Weal.  Mnny  hn-edere  have 
found  thnt  by  taking  ciich  eeWtiona  th^y  have 
made  seriotis  mistalit^,  anil  lottt  the  impruTein«nt 
already  Bi^cuivd.  Wbt'OWLT  a  pJant  of  dilTerent 
ch&raoter  nprings  up  it  fa  entirvly  an  unknown 
Quantity,  and  it  m<iy  not  tratisrait  th«  iIi^j^ItmI 
characters;  and,  even  if  it  should,  they  are  differ- 
ent from  the(jiialiti(^  of  th**  ideal  ntrain  for  which 
th«  selection  was  first  started. 

Coatrol  of  prirfnlagf.. 

In  plant-breedinjc,  aa  in  animal-hrwding,  the 
iaulatiun  uf  Lh»  parentM  a  a  very  i[n|>orlii!it  con- 
■ideration.  It  ia  necessary  that  wi>  should  know 
th«  eharncttT  of  both  jjar^nU  whi>»iivt>r  thi«  ii^ 
possible.  In  breedini;  plants  more  at(«ntion  is 
gjron  ordinarily  to  the  motbuT  pannt,  and  in  very 
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Plf.  81.    LOM  ol  fettUily  in  eurm  by  lDtiJ««lliiE.     Plt«  on  Irfi 
t«Tllii»4  ttfJi  w  rlfitu  (ram  IhLtmI  or  Hlt-fprllllin] 

many  in^Utnc*-^  tho  charaders  nf  th«  fathur  parent 
ar«  entirely  neRlected.  Animal-breeders,  on  th» 
contrary,  giv«  mmu  att-.-iition  to  thu  charactHrs  of 
th«  male  parunl,  and  miii-h  imjiruvement  in  onli- 
nary  h<>rda  Hm  Ki.-n  accomplish.-d  by  tho  intn-Kiuc- 
tion  of  iaipTDved  blood  through  th<<  maie.  In  plant- 
breedini;,  it  ih  desirable  thut  Uit-  Bwd  uf  tbi;  select 
individuals  be  plantfd  in  a  fitld  by  themselves. 
ThiBinnorv^Rthjit  only  progeny  of  carefully  aijlef  ted 
plsiit8  will  lilt  plunttxl  near  tufti-ther,  and  thu»  no 
ordinary  stock  wit!  enter  as  a  contamination.  One 
■can  b»'  iwrtain  that  I'ach  plant  of  the  projji'Tiy  is 
fertilized  with  pollen  from  another  aimilorly  eo<A 
plant,  or  at  least  from  a  |>lant  derived  fnim  Kood 
par<.-nt«}:L'-  One  ditbculby.  however,  has  been  ex- 
perienced by  plant-lirewlera  in  planting  continn- 
onaly  their  t4>lei:ti>d  stuck  in  such  iMolutttd  ploU.  If 
this  method  is  continued  year  after  year,  it  results 
in  fairly  close  inbnH>ding,  whii'h  in  the  case  of 
plants  fri^cguontly  results  in  loss  of  vitality  and 
viRor,  In  antma!-breedin>;  it  '\a  avipareutly  tbu 
case  tbut  ordinarily  tht-rc  is  no  noticeable  elTect 
from  close  inbreeding,  and  many  of  the  most  famnus 
animaU  have  bevn  pruduced  as  a  rvKult  uf  the 
olosest  in-and-inbreeding.  In  plants,  however,  it  is 
posaible  to  secure  much  clotwr  inlin^i«din{<  than  in 
th«  case  of  animals,  a^  in  many  cases  a  plant  can 
bt>  fertiliit-d  with  its  own  poUtai. 

Within  rccunt  years  much  activity  has  been 
atiown  in  the  careful  breeding  and  improvement  of 
corn.  The  corn  plant  has  Wn  shown,  its  a  result 
of  experiments  made  by  various  investinatorH.  as, 
for  uxnmpic,  by  the  Illinnis  Rxperlm'^nt  Station  and 
the  United  i!tati>s  Department  of  An^rioiilture,  to 
l<«e  vitality  very  rapidly  whan  «.-lf-fcrtiliMd. 
(Pig.  81.)  Within  three  or  foar  genemtions,  by 


the  moat  carefnl  inbreedinf;.  it  isposuUa  toieduM 

earn  to  almost  total  sterility.  Tha  gUMral  prae^ 
uf  curn-bre(>ders  who  have  been  giving  attention 
to  the  produetion  of  pedigree  strains,  ia  to  plant 
the  rows  of  com  from  different  selMt  c*T8  side  by 
ftide.  K'^i^K  ^  '"o*  to  each  select  ear,  and  each 
yirar  selecting,  from  thu  progeny  of  tboso  rows 
which  give  the  largest  yield,  plants  to  continue 
furthvr  the  aelrcHon.  PUntinj:  the;*  selwjt  earn 
together  every  year,  therefore,  means  that  they  are 
Tttt\rs  or  k^  inbred,  ns.  the  closi'jtt  rtilativea  ara 
plant-id  together  in  the  same  row.  While  in  follow- 
ing this  jKtlicy  at  hrflt  no  effect  waa  visiblv,  corn* 
breeders  are  now  hndinf;  in  fWme  caBu  an  appar- 
ent decrease  in  yield,  which  seems  to  be  traceable 
to  the  etfect  of  iR)ir(<(.>din|f.  It  set>ms  neoemary  for 
OS.  therefore,  in  com  and  in  other  plants  that  are 
nlTt'ctcd  by  inbreeding,  to  us>4  methods  that  will 
avoid  cioae  inbreeding.  The  detrimental  elTect  of 
inbrix^ing  ia  large^ly  limited  to  those  plants  which 
nnj  normally  tross-fertilized,  this  fact 
being  strikingly  bronght  out  in  I>ar- 
win's  "Investigations  on  Croat**  and 
Self  -  fertilization  in  the  Vegetable 
K  ingdom."  Tobacco,  wheat,  and  tiome 
other  plants  that  are  normally  self- 
fertilized  do  not  show  this  d&cream 
in  vigor  as  a  result  of  inbreeding.  In- 
deed, in  such  plants  croAs-fertilixatioa 
ordinarily  resultd  in  decruaaod  vigor  and  should  be 
avoided. 

Principal  t^tckdwn. 

Selection  is  the  principal  factor  of  breedfiVt 
both  in  the  improvement  of  races  and  in  the  pro- 
duclion  «f  nt'W  races  or  varieties.  The  keynote  of 
selection  is  the  choice  of  the  best.  an<l  a  factor  of 
the  highest  importance  is  the  examination  of  very 
large  n  ambers  in  order  to  secure  the  maximunu 
Galton.  writing  on  this  subject,  says :  "  One  gei 
ration  of  d{)-dcgn>e  selection  is  se«n  to  be  DON 
elfective  than  two  generations  of  the  90-degTee 
selection,  and  to  have  about  ciiuul  effect  with  tho 
the  86-degTee  selection,  carriefl  on  to  perpetuity. 
Two  generations  of  the  OMcijrw  selection  are 
more  elTective  than  four  of  the  i4.'>-degree,  and  than 
the  perpetuity  of  the  JMHiftgroe."  Tho  use  of  de- 
groM  in  roprosenting  the  perfection  in  which  a 
character  ia  shown  may  not  be  poeaible,  but  it  ia 
p>>r»iible  for  any  breeder  to  examine  targi;  numbers 
and  to  find  one  or  two  plants  which  produce  in  the 
t:ri-jil«M  d<.^;;rt;e  the  character  desired.  It  istli«a» 
plants  that  xhould  be  preserved  as  mother  plaota 
in  starting  the  selection. 

In  the  production  of  new  races,  it  is  of  interest 
to  na  to  know  whether  by  pure  selection  we  can 
lead  iilants  to  vary  so  groatly  that  they  may  bo 
consiaered  to  have  passed  heyimd  the  nounfia  of 
the  race,  and  thereby  tho  bret^der  to  have  estal^ 
liihed  a  new  and  distinct  race.  It  is  certain,  of 
course,  that,  by  car^^ful  ohaervntion  and  selection 
from  any  pnrttvular  race,  ultimate'ly  a  new  race 
may  be  produced.  The  question  is  whether  tho 
individual  or  individuals  selected  in  producing  tho 
new  race  bave  not  varied  by  matatien  or  seed- 
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rather  than  being  Himply  repraMtnUtive 
tlw  eamulnttvft  rriRch  nf  the  setiK^tion  of  alight 
inifivUnal  viLriutiomi.  Th«  aug&r-boet  furnixhtw  »n 
inU'rc-itine  iiluFtrntJon  in  this  direction.  It  will  tie 
rememlnred  that  Luuia  Vilniorin  Hturtod  thb  ock-c- 
Mon  of  BnuiiT-bMita  for  rii'lin['.i«  in  Hugar,  botwecn 
1830  »nd  ItUO.  s^-k-ctiriK  first  by  means  of  spvcitic 
gravitj".  the  method  Wing  to  throw  the  beet*  into 
solutions  of  brin«  Btrnng  enough  so  that  the  gnat 
B^joritj  of  them  would  l1o»t,  th(>  fE<w  which  ennk 
b«iiigof  prater  specific  gravity  anJ  preaumabiy 
of  Rreater  dugur  coDh^nt.  Ci^n^idcr^ibk'  imfruw- 
mcnt  was  proiduced  by  this  [Dothod.  About  1851 
the  tnuthoil  of  chcmicisl  aii.ulyni#  wm  intro<lu(^»l  to 
determine  the  exact  BOKar  content.  At  thin  time 
the  sugar  conti:int  wiLt  fuand  to  vary  from  7  tc  14 
per  cent,  and  in  th«  secHind  geni>raLion  ut  ti(>li>rl!on 
individaalii  with  21  per  cent  of  angar  were  found. 
The  selection  biwtjd  on  xugar  content,  iwing  the 
heetA  highent  in  Htigar  content  aa  mothers,  h^  l>een 
cootinut^  n^ultkriy  sincv  that  time,  anil  the  imlus- 
try  has  come  to  rely  entimly  on  careful  svlc-ction 
for  high  nagar  contenL  It  would  be  expttcted  that 
under  thtMo  cuiidili<.ins  the  BUgar  cont(>nt  would 
have  inrpea»ed  aufliciently  au  that  the  aele<;ted 
plants  could  be  ci^naidvrcd  »  different  rocu  or 
Htrain.  Yet,  after  fifty  years  of  selection,  the 
highu^t  sugar  content  found  in  only  ubout  26  [wr 
wbL,  and  this  in  a  very  few  instances,  Heldom  over 
21  p^rctmt  bfing  found.  At  the  present  time  many 
thoiuaiiil  analyaea  are  made  every  year,  m  that 
abtmdBiit  opportnnity  is  atforded  to  find  indiviinsls 
prodnelng  a  high  suenr  cont«nt.  On  th(^  contmry, 
when  Viunorin's  work  was  atiu-twl  (he  determJna- 
tion  of  sugar  content  wae  by  very  iaivriuu»  muth- 
(idii,  and  was  limited  to  rornparalively  few  indi- 
riduah.  It  m  not  itnprobH,b1i<  that  if  Vilmorin  had 
been  able  to  make  analysed  of  the  sugar  content  in 
many  thoumimls  of  rnnti*  hi'  wnul^  hnve  found  cer- 
tain inditiduala  producing  a»  high  as  '2H  ^r  cent. 
Tbe  inference  from  this  iUuHlration  would  be  that 
tbo  limitatiuns  of  the  variation  within  the  race 
have  not  been  Horpaaaeii  on  a  result  of  Belection.  It 
nay  b«  argui^l.  hnwi-ver.  ihat  in  LhiH  caMi  wh  an- 
tiering  with  a  physical  imjiossiblity,  as  it  isclearly 
evident  th&t  it  would  bi-  impoiuiihle  for  a  plant  U) 

Eroduce  a  root  cimtxining  u  proportion  of  sugar 
eyond  a  certain  percentage,  and  it  is  thu»  po«t#L- 
blu  that  26  pur  cunt,  or  thcrcabouta,  reprtventa  the 
m&ximaRt. 

It  most  b«  admitted  that  In  many  caiiM  vo  have 
n  apparsntly  cnmnLative  effect  of  selection,  and  it 
aeeiH  almoat  tmpcmible  tn  draw  the  line  b^i'tw^m 
inprovnunta  erMt«d  by  continuous  selection  of 
alwllt  indiTidnal  variaticna  within  the  race  or  the 
awoetbn  of  thoM  pluits  which  arc  nnutations.  In 
the  cane  of  the  Kooaeberry,  tomato  and  many  other 
plaata,  the  fralto  have  buon  incriNUed  in  ttize  griul- 
ually.  until  they  are  now  four  to  eight  times  that 
of  the  origin.-il  wild  frniU.  Much  of  thiH  incn-afln 
in  situ  luu  of  eauree  lH>en  accompanied  tiy  hybridi- 
tatioii  between  different  wild  speciea  and  different 
fMCf  of  tfao  Mm«  tpecie«  which  havo  been  mix«d 
together,  yet  it  ifl  a  cumulative  gain  in  eiae,  oe 
i>r  the  wild  typea  ever  prudace  frutt«  nearly 


ao  largu  as  those  of  the  ciiltiratiM]  races  that  have 
been  developed.  Practically  the  entiredevelopment 
of  the  tomato  h.'i.i  taken  pineo  within  the  nummary 
of  men  now  living,  and  in  Ihttt  catie  the  develop- 
ment has  not  U-en  ncc'^inpunie<j  by  hybridisation 
uf  diffcrL'titBiiKiic*  but  iiy  the  selection  of  different 
rac.ew  within  the  H]n;<:ies  and  the  hybridisation  nf 
thirse  racM.  One  of  the  experiments  conducted  by 
DeVries  with  com  is  of  interv-st  in  this  connection. 
Thtit  L'xtierimcnt  wiiii  undortalctm  for  thit  pur[H>ii>  of 
increasing  thu  number  of  rows  of  kemebi  on  the 
ear.  The  corn  uaoJ  in  the  »eI«tion  averaged 
twelve  rows  ut  the  time  the  selection  began.  After 
seven  generations  of  selections  from  ears  which 
bore  the  largiwt  nunilicr  of  rows,  the  mi-an  was 
raised  to  twenty  rows.  In  the  first  year  of  the  selec- 
tion the  variation  in  nnmbcr  of  rowA  mngcd  fntnii 
8  to  2i).  In  the  Seventh  generation  of  selection 
the  variation  in  number  of  rows  ranged  from  12  to 
28.  This  shows  clearly  the  increase  in  the  number 
of  rows  and  the  developmftnt  of  an  apparently  new 
race  by  nimplu  scK-clion.  Howcvlt,  when  the  iselce- 
tion  was  discontinued  the  improvement  or  new 
chnracti^r  wan  noon  loNt. 

The  majority  of  new  races  produced  as  a  result 
of  selection  are  dup,  without  much  doubt,  to  tba 
choice  of  moth('r  plants  showing  marked  variations 
which  we  would  term  mutations,  and  which  are 
rcfi-rn-d  to  by  gardcnerH  ortlinarily  as  Hpoits. 
In  reviewing  the  history  of  cultivated  vanetiea. 
one  i«  »nrpri«t-d  at  the  largu  numter  of  varietie«, 
which  have  hud  their  origin  in  this  way.  Many  of 
our  apple,  pear  and  peach  vanetiea  am  ftimply 
accidental  eeedlinga  which  have  sprung  op  in  fence- 
cornent  or  d'.por-yiird(«.  and  a  number  of  our  wheat, 
tobacco  and  cotton  varieties  have  been  developed 
by  fh^Wlion  from  certnln  individual  plants  that 
have  attmcted  attention  because  uf  the  exhibition 
of  superior  qualities.  It  la  probable  that  a  large 
number  of  th.isw  accidental  nnd  *elect<Ml  vBriftiw, 
particuliurly  in  the  case  of  apples  and  pears,  are 
rvally  thu  reeulUt  of  accidental  hybridisation,  and 
the  same  may  be  true  of  many  wheat,  com  and 
cotton  variotii*  Yet  there  are  many  rases  in 
which  the  mutations  or  extreme  variations  cannot 
bo  traced  bock  to  hybridization.  In  the  production 
of  the  Cupid  8weet-]K'«*,  for  example,  the  first 
Broall  dwarf  plant  of  this  type  was  fonnd  growing 
in  u  row  of  the  Emily  Ili-ndervon.  which  is  one  of 
the  normal  climbing  forms  of  the  sweet-pea.  At 
thnt  time  no  othtT  dwarf  type  of  th«  aweet-pea  waa 
known,  and  this  variation,  therefure.  cannot  bo 
accounted  for  as  doe  to  hybridization  with  aomo 
other  dwarf  form.  It  \»  impfwiible  to  nci^ount  for 
theae  .itrtking  variations  which  sometimes  occor, 
but  it  ie  impvriuot  that  all  plant-broeders  be  on 
the  lookout  for  the  occurence  of  new  type*  and 
variations  of  this  sort, 

The  writer  haH  been  asked  frequently  whether 
it  is  possible  to  select  a  plant  so  highly  that 
it  will  not  revert  to  the  original  mother  type. 
Experience  would  indicate  that  when  the  mother 
plant  fr<'m  which  the  sel^tlon  is  made  w  a  tni« 
mutation,  like  the  sweet -pra  mentioned  «bove, 
the    type   will    maintain    ildelf    even    after    the 
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ftelection  li**  bvtu  discontinued,  and  indeed  this 

ia  practiciilly  the  only  real  criU-rion  aa  io  whether 
a  new  nice  has  iu^n  produceil.  For  eiamplew  in  the 
CAM  of  tile  corn  meiiti'Xit^  above  as  selected  l>y  De 
VrieB,  that  in  seven  years  had 
l»i)nmrri'!w»'c]  from  12 to  20 in 
tha  numberof  rows  ta  the  ear, 
UeVriesfound  that  it  reijuired 
only  about  three  years  uf  cul- 
tivation without  si;lei.'ti<iit  to 
full  iiu;iiin  to  thi-  ort^inul  uvcr- 
ajfe  of  12  to  16  rows.  In  :i 
eusM  likw  thin  it  would  R«<i)rii, 
therefon*.  that  no  diBtinclly 
ROW  charact4>r  had  hoi^n  added 
as  &  result  of  selection,  hot 
that  the  avttrace  of  the  race 
hml  Wen  incniuKJ  by  the 
ci>ntiniiou8  selection  under 
Isolalioii.  iin^i  thai  when  th« 
dijTerent  individnuU  were  al- 
lowed til  brt-ed  logfcthor 
freely,  without  aetocticm,  the 
nit';iti  of  the  rtu.'ie,  sn  a  whuk>,  wae  a^ain  quickly 
reestabiishod. 

Sj/xUniatw  method*  qf  Kcleelion,  or  paHgree  brfeJivff. 

Twn  distinct  methods  of  selection  are  in  use, 
which  irn  t*'rfn(>(j  (1)  tho  nurwry  mpthfirf,  and  (2) 
the  lield  method.  The  nitrwry  method,  which  was 
used  dni  by  Hullet  about  1S(5S,  mi  fur  a»  the 
writer  is  informed,  consist*  in  cultivating  each 
plant  under  the  most  favorable  coudition.s  [iot<fliblo 
for  ita  best  development.  Ily  this  rnethoj,  with 
whuRt,  for  examolit,  Hallet  [nirsuijd  the  policy  of 
plantinf;  the  individnola  in  uitiares  a  foot  apart, 
which  would  gire  the  plant  abundant  opportunity 
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far  atoolin;;.  and  Also  enabli;  Ihc  invfetiKut'ir  to 
distinguish  clearly  each  individual  plant.  In  mora 
recent  years  this  method  has  btien  strikingly  cm- 
phuaisiti  hy  the  work  of  Profcasor  llayB.  at  the 
Minneiiota  Experiment  Sta- 
tion, who.  at  ttiv  »ame  tEnw, 
has  modified  the  principj* 
scnnowfaat  into  hi«  cvnts«n«r| 
method  (KiR.  Hli).  In  Profe»-J 
««r  Hays'  methixl,  the  pmg«ny 
of  each  plant,  presumably 
about  one  hiindnti  indivi4)ii- 
ala.  are  grown  togylher  in  a 
small  plat  or  centRfner.  the 
inii\-idun)H  iK-ing  planted  fnor 
to  six  inches  apart  in  the 
cu.-<e  (if  wheal  and  nmall 
urainH, 

The  ftehl  method,  which  w«S:| 
emphasized  by  Himpau  shout' 
1W>7,  and  haa  lK>on  ushmj  by 
many   investi);ntor»,  vt^naiiUi 
in  eelectinjj   from   plants 
grown  under  normal  condition.-*.  The  iirgvmcnt  f«r 
thifi  methixl  \s  that  the  plant  will  show  whut  it  will 
do  and  its  trui:<  worth  only  when  it  \»  grown  uniler 
the  method  of  ordinary  tieM  culture.   Iloth  of  thi^w 
method.*  dt'pend  on  pro;(r<>s.-iive  or  cumulative  selec- 
tion, the  buihliTiR  «p  and  adding  together  tif  small 
improvements. 

UruedcrK  who  ore  cunductins  carefal  expet> 
mentji  will  find  it  nece»tary  and  desirable  to  qm  | 
what  may  be  fnrnxl  f)tati:<tical  meth'jd.s  of  judgiiiff 
their  planfci.  While  we  are  breeding  possibly  far 
one  primary  improvement,  ai*,  for  example,  in- 
creaaed  yield,  it  is  necej«ary,  at  the  samft  tfmt^ ' 
that  w«  shoald  keep  the  product  ap  to  the  standard 
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h  otiiar  ch&ract«n!<ti(s,  namely,  tiualitj',  diKasv- 
|ifilnHlin»L  droiii:ht'r<«iiitance  and  the  like,  and 
Ibttt  w«  Bee  thut  all  uf  Itw  K'fxl  i)iialitieH  of  tht> 
Wtoty  are  retained.  To  do  tliiH  jiroprly  nucwKi- 
tatM  tll«  use  of  a  Hcnro-enrd,  (m  which  t^acfa  char- 
acter of  th«  plant  which  U  im- 
iwrlimt  is  ^iven  ito  relative 
weight  or  ("rado.  By  the  nee  of 
sMch  R  flcore-card  the  breeder  can 
judgi}  each  cliarairUT  fti-imriiU^Iy, 
and  by  the  adding  up  uf  the  scor- 
ing g(^t  thi.!  rank  of  difTfrent 
plsrt«  In  n  comparative  way 
(Pig.  S3). 

Test  qf  tratinnitiiii!}  jioii^r. 

A  factwr  of  primary  imiwr- 
tance  in  all  breeding  work  m  the 
tenting  of  what  is  turmwl  thu 
tr&nRmttting  or  cente^ner  power. 
It  it)  n^.-cc'wary  for  us  to  know 
that  a  certain  plant,  which,  Utt 
i;xaniplf,  jfivw  a  heavy  yield, 
has  the  faculty  of  transmitting 
this  t«ndency  of  pnwiucinR  heavy 
yield  to  it«  pron'-ny  (Fig.  m), 
it  iH  fre<iuGntiy  foond  that  two 
itcluct  |ii;iiitn  that  an-  equally 
good  H)  far  a»  their  yield  is  con- 
c*rw<.-d  will  givn  progrny  which, 
as  a  wholf,  difTvr  tcrcatly  in  this 
rei«p«;t.  In  the  progeny  of  one 
aimoflt  t'Vi-ry  plant  may  htivn  in- 
herited thedeaired  quality,  while 
In  the  progeny  of  the  other  only 
a  f^w  of  the  plants  may  flhow  in 
any  nuticrablt  (IcgrLL-  the  inheri- 
tance of  the  qaaltty.  To  determine  the  prepoteni!y 
or  tniwnDitting  puwvr.  It  is  ni^rt^H^ary  Ut  sraAv 
carefnlljF  the  progeny  of  each  individual ;  ami  thin 
ia  the  primary  rcaAon  for  planting  the  prugt-ny  of 
dtlf«reDt  individuals  in  separnt*  r<iw9  or  separate 
plats,  so  that  thvy  may  be  examined  easily.  (Fig. 
s5.)  It  would  seem  to  be  an  vaey  matter,  whi-n  wq 
pl^t  the  progeny  of  different  plants  in  rown  or 
finall  plala  by  therafwlve:*.  to  get  th^  cnnijiariitiva 
jrieM,  lor  example,  of  100  pluntti,  and  from  this  to 
figare  np  the  average  jwrcfintagn  of  the  tmnnmitting 
or  ccntginer  tw>wer.  This  mott«r,  however,  is  very 
difficult  in  many  cases,  [n  com,  for  example,  cer- 
tain ioiliriduuLi  may  stool  and  form  suckers  that 
have  fairly  good-aiiod  eara.  If  the  corn  h  planted 
thin  enough  on  th*  ground  tht7»i'  JUickvrft  will  tend 
to  incruane  the  yield,  and  render  the  pru[>or  jndg- 
ment  of  the  transmitting  power  very  difficult.  It 
wfinld  M^m  at  flnrt  thought  that  mich  aackering,  if 
it  increased  the  yield,  would  be  desirable,  and 
thould  be  ci^nsidi-rol  a  favoralik;  characlcr  in  con- 
nection with  tbe  individual.  However,  if  the  noil  ip 
hury  «ooagh  to  have  al)owe<l  thiit  Mtickt-ring  U> 
fjin  laCTMSed  yield,  it  would  have  been  possible 
on  tiie  aune  soil  to  have  placed  the  plants  cloRer. 
and,  aa  Med  iii»f  lilllo  comnanttive  vahii-.  it  would 
be  l»Mt  to  have  a  non-eucKering  type,  and  plant 
th«  corn  aa  cloaely  aa  the  soil  wuuld  properly  pci^ 


n«.B«. 
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mit.  ,\gain,  it  is  almost  imposstble  to  get  porfcct 
stands,  anil  a  change  in  the  stand  may  affect  the 
yield.  Very  many  diHicultiea  and  problems  enter 
into  thu  liguring  out  uf  this  transmitting  power, 
and  it  is  obviously  iniposaible  to  give  directions 
for  all  cases.  The  breodor  muit  ntudy  conditions 
and  determine  corefully  what  policy  to  pursue  in 
each  caflc. 

TJrc  u»e  of  hi/hridization  in  piarit-lirefding. 

Ever  since  the  time  of  Knight,  hybridizatinn  hsfi 
bfton  uwvl  OiXtonKivcly  by  plant  -  bre&ders,  and  it 
seems  that  this  is  the  only  sure  means  of  forcing 
variations.  Wht-niiv^T  it  is  possible  to  etcure  diu- 
tinct  species  and  races  that  can  be  hybridized,  it  is 
pnasibk-  greatly  to  inireaRa  the  variation  in  differ- 
ent direction;',  and  thereby  atfurd  opportunity  fur 
greater  selection  than  would  othprwiim  bi-  |io«»ible. 
Plant-brwdor«  have  cuidh  to  understand  that  when 
desirable  characters  are  exhibited  by  different 
speciem  or  races  it  is  po»»iblo  fn.'quentk,  if  not 
usually,  to  unite  these  characters  in  a  nybrid  if 
the  work  in  done  int«tEii;ently  anil  on  a  hrge  Acale. 
(Tiiv  writer  uses  the  term  hybrid  here  in  a  general 
sense,  referring  to  any  product  of  a  cross  when  the 
pari'nlii  werf  noticfuiMy  di»;Tinct  from  each  other, 
whether  the  parents  belong  to  ditferent  races,  olonfi. 
varieties  or  s|)«cii.-ei.  It  may  be  i<tated  that  thii« 
gonuml  or  broad  use  of  the  term  hybrid  has  become 
almost  universal  in  recent  years.)  Wlwn  plants  of 
dilfiTeiit  races  are  crotwtd.  as,  for  example,  different 
races  of  wheat,  corn  or  cotton,  the  hybrid  usually 
comiw  nearly  int«rmiMlt&tu  betwwin  thi*  Iwojinrente 
in  the  first  generation.  And  thit  is  tho  ciwit  nlao 
when  diffen>nt  fixed  Rpi>ei<«  art  crotaed.  If,  how- 
ever, individuals  belonging  to  un!ixe<l  lacen  are 
croxecil,  there  ii«  usually  a  considerable  variation 
in  the  first  generation.  This  ts  well  illustrated  by 
the  crofising  of  different  clons  of  apple!<,  [leurs, 
orangiis.  and  the  tili^,  when  the  dilTerent  so-called 
varieties  are  simply  tranwplanteii  parts ,of  the  aamo 
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nt-  K  PUstlnc  indiWduil  craloi  a1  lUi  and  «tb«>  e#iMU 
M  tb«1  tBe  IniUvlitual  t'DwUii  of  UiepUnlnur  tw  waicbed 
and  MletttDD  mtdc  lioni  the  vtir  bMt,  Tlx*  min-lilii* 
nlloWB  n  oiBn  \i  kiioir  nvllr  nl  "lial  ilrplh  ruli  la 
IiUnidl,  <o  Thai  Mirh  nrkiii  tiai  tti  ranal  rliNitr*  with  Iha 
D I  lien 

individual  seedling  which  have  nut  keen  br»d  U>  a 
fixity  of  type.  It  is  well  knoi;i-n  that  if  needs  of  an 
apple  variety  b«  planuxl,  th*-  r^uUingplants exhibit 
many  different  variations  in  the  first  generation. 
The  par«iit«  themselvee,  therefore,  not  being  of  lixed 
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type,  when  th*y  are  hybrid  iied  they  produce  progeny 
which  in  the  tirat  gciieratioti  ia  variable.  An  illos- 
tration  ii<  ulfordud  in  th*:  cruNtci^  mudc^  by  the  writer 
of  the  trifoliate  orange  with  tha  ordinary  swett 
oranKw,  in  whifh  thu  hybrids  uf  Uib  firnt  Kuiwralion 
vary  in  fruit,  foliage  and  liranching  qualities,  ho 
thiit  almrat  evi^ry  individual  dilfers  marki-dlv  from 
ovory  othiT  iti'lividiiul  iif  the  same  cumbination.  In 
the  crotwing  of  racea  which  have  been  bred  true  to 
tv)>i-,  whethrr  of  Hm  eumo  or  of  dilforent  Hpcciea, 
tile  firat-Reneration  hyhridn,  howaver,  are  nearly 
uiiirorm  in  the  churaoters  pnseflbed,  and  In  such 
instaraces  it  ta  necesKary  to  secure  a  necond  gen- 
eratinn  of  thi>  hybridn  in  ordrr  to  aec-cimpl  ish  the 
briMiking  up  of  the  chanicu-rs  and  the  productiun 
of  a  large  number  of  variations.  Ordinarily,  there- 
fore, dusiriiblo  variations  are  looltcd  for  in  the 
second  generation.  Thi».  an  has  been  explained 
&bove,  is  true  only  in  the  cane  of  hybrlda  of  species 
and  races  that  are  HxeA  in  type. 

CD  Mendtfs  law  vf  lii/brvln. 

Thii  preceding  di^tcassion  reprciW'Rts  fairly  well 
the  general  underatanding  of  hybrids  until  about 
lyUK),  when  Di)Vn»«  and  (Virnjnw  reiiiacovere') 
what  is  now  tcrnitil  "  Mi-ndt-l's  law  of  hybridii." 
TVhile  Meneiel'B  lawa  or  principlea  may  not  be  of 
Fri'iit  value  from  an  economic  »tami]Hiiu t.  they 
hav>!  proved  of  the  j^reateHt  ac^ientitii!  itilerext,  and 
the  general  fandaraental  nrifioinl<ji  of  tho  law  or 
law.*  .should  Ik-  thoroughly  undfrelood  by  every 
practical  brs«iJer  of  [ilants.  It  ha«  t)een  known  for 
many  yi--iirH  that  a  (splitting  up  unil  rediatribution 
of  pRrental  characters  occurs  im  hybrids,  and  It  i» 
«n  thi:t  fact  largely  that  the  practical  application 
of  hybrid izatiun  In  plant-breeding  deyiemlMl.  Qnii- 
narily,  careful  plant-brf«d(-r»  wotild  plan  tn  hybri- 
dize varieties  or  races  having  a  definite  combi- 
nation of  characlt-ra  in  view,  an,  for  example,  the 
combining  of  tht-  fruit  quality  of  one  parent  with 
the  hardinfM  or  drought-re.'^i.stance  of  thft  other. 
Until  Mi-rnit-rs  law  was  di^covernil.  however,  we 
had  no  anderstanding  of  why  or  how  such  a  com- 
bination could  he  miidc,  and  it  wa«  necowsary  to 
ftxixtriment  extensively  in  order  to  determine 
what  could  be  accomplished. 

MundcIV  law  includes  several  important  feat  urea 
which  must  be  thoroughly  iind.'rstcKxl  heforw  its 
important  bearingn  can  Iw  comprebeiidoil.  One  re- 
quisite for  the  application  of  the  law  ia  that  the 
two  parenta  shall  posae.is  certain  characters  that 
are  opposed  to  each  other.  ThoM  two  opposing 
qualities  or  characters  anj  termed  a  "chara«t«i^ 
pair."  As  illustratiuiu  of  Hiieh  character-pnirH, 
may  be  cited  bearded  and  bald  hcaila  in  wheat, 
■weet  and  starchy  kernels  in  corn,  fumy  and 
smoolh  seeda  in  cutton,  and  stringy  and  fltringleea 
poda  in  beanH.  Whi^n  narenta  possiewting  thoM 
OMtosod  or  cnnlruitted  cnitractont  are  crowed,  the 
hyVrid  contains  a  combination  of  the  potentialitits 
representing  both  character;*,  and  Lhc  fimt-gene- 
mtioa  hybrid  will  thim  show  an  intermodiate  form 
of  the  particular  character  under  considt-ration  In 
case  the  two  characlem  are  of  equal  strength  or 
potency.  If,  however,  as  aometimea  ocrura,  one  of 


the  characters  is  very  strong  cr  dominant,  only 
thia  character  will  tihow  in  the  firat-geauration 
hybrids,  the  other  character  remaining  recessive 
or  masked,  although  preaenL  For  example,  in 
cri>M<iiig  a  race  of  whuat  having  bald  heada 
with  a  race  having  bearded  heads,  all  of  the 
flmt-gnneratiiin  hyhridi',  or  at  leai^t  the  major- 
ity of  liiem.  will  have  bald  heads,  this  character 
being  strong  or  dominant  ovi.'r  i\w  bearded  char- 
acU-r.  In  some  instances  where  the  potent iotities 
of  these  two  charactere  appi'ar  to  be  of  nearly 
etinal  strength  or  [Kitency,  thtt  beaids  saem  (o  be 
produced  in  the  finrt  -  generation  hybrids  but  are 
rednced  in  leng^th.  being  intt>rmi>diate  tietwwn  the 
bald  and  the  bearded  slate.  A  number  of  int«F- 
mediate  caaes  of  this  kind  were  shown  to  the 
writer  by  Dr.  C.  E.  Saunders,  of  the  Canadian 
Experimental  Farms.  Frnpientlj',  in  crowing  flow- 
ers of  different  colors,  the  resulting  hybrids  will 
show  a  blend  of  the  two  colors,  being  light  pink, 
for  example,  when  the  parentfi  croiisi?d  are  a  white 
and  n  red.  In  other  uuiea,  however,  une  color  or 
the  other  becomes  the  dominant  character,  and  the 
tirat -generation  hybrids  ahow  the  color  of  one 
parent  only. 

The  »econd  important  principle  of  Mendel's  law 
ia  what  is  termed  the  purity  of  the  germ-cell.  lb 
Heem»  certain  frnm  th»  researchei'  that  liave  been 
conducted  that,  when  the  germ-cella  of  thft  fint- 
genoration  hybrids  ht*  formed,  the  potentialiliea 
which  repre.^ent  the  two  di (Torrent  characters  under 
consideration,  and  which  were  united  by  the  hybri- 
dir.ation,  ordinarily  Kogreguto  again  in  the  cell 
divisions,  which  le.ad  to  the  formation  of  the  germ- 
cells,  so  that  Certain  germ-cells  include  the  poten- 
tiality of  one  only  of  the  two  eharacLers.  We  have 
thus  two  kind*  of  germ-cell^  formed  with  n^poct 
to  this  one  character-pair,  Ta-king  as-  an  illustra- 
tion a  hybrid  of  whuat  having  bald  heads  with  one 
having  beardt-d  heudfi,  when  the  genn-<c!ls  were 
fomicd  a  segregation  of  the  two  {MttenLialities 
representing  the  two  opiwised  characU^ra  wonht 
take  place,  and  we  would  have  germ-cells  of  one 
kind  containing  the  bald-hea')  potentiality  and  of  a 
second  kind  containing  the  bearded-hea*i  potential- 
ity. Thi»  ttugregatiim,  it  must  bo  undvrvlvod,  take* 
place  in  the  formation  of  both  the  egg-cells  and 
the  aperm-cella  or  pollcn-graiuii. 

We   thus   see  that  the  Urat  generation  of  the 
hybrid   when  two  euch  eharaeters  are  combine' 
containa  two  kimlii  of  egg-ctdlx  and  two  kinds  i 
flperm-cells,  so  far  as  this  one  character  -  pair 
concerned. 

The  third  important  principle  of  Mendel's  law  k 
what  M  termed  the  law  of  probaliility,  and  ei- 
plains  wh;it  may  be  expected  in  plants  of  the 
second  generation  of  anch  a  hybrid.  Rememberinj 
that  we  hiwy  formod  in  the  flr(tt-gen«T«t{on  hybrli 
as  explained  ai>ove.  two  binds  of  egg-cells  and  tv 
kinds  of  Bperra-cells  with  reference  to  the  oppOMd 
charucters,  what  would  happen  if  the  hybrid  were 
bred  with  it*  own  poUpn ;  or,  in  the  cAae  of 
animal,  if  It  were  bred  with  another  hybrid  of  th 
same  parentage?  For  the  purpose  of  illtMtratiD 
suppose  that   a  hybrid  of  a  bald   wheat  witb 
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wheat  be  fertilised  with  its  own  pollen  and 
Itt  100  »gg-o«1t«  h«  iartWuM  with  100  poLlen- 
icraiai  of  the  saow  hybrid.  Thi.>rii  an.'  two  ktn<]ii  of 
eg{t-c«liK  prixliK.-vtl,  some  with  potentialities  of  the 
MM  wheat  nad  soihl-  with  pult.'iitiiilitit'jt  at  thu 
bearded  wheat,  and  the  fiame  is  tni«  of  the  poUen- 
gT3iiu.  Taking  iht^  i-uk-wIU  and  [lolltm-Krciinft 
withoat  selection,  thorefon-.  we  wfmld  expect  to 
have  of  lh<;  e;;ff-<;ftls  jV)  with  bald  poUTtialitiea 
and  50  with  b^ardfd  potentistitios.  In  tlie  pollen- 
grains  aU«  v,'e  would  v.^pe«t  to  have  fjO  with  bald 
potential itioe  and  50  with  hvardLtl  puU:ntiuliticN. 
If  tbc«e  are  broutrht  toK^ther.  allowing  the  Liw  of 
chano*  to  govern  th«  union,  th<_'  pn^hability  is  that 
we  would  have  25  hold  uniting  with  25  bald:  25 
bald  QDitini;  with  25  beardod  :  ^Ti  bearded  uniting 
with  1!5  bald,  and  25  henrded  itnitinf;  with  25 
boarded.  Reproovnting  tht;  bs]dpotentialiti*:e  by  B 
and  the  bearded  potenliuHltBe  by  b,  we  hav<^  the 
following  formal^,  which  esplolti  the  probable 
unions  graphically  (and  thi»  \a  what  h  known  as 
Hetidel's  law):— 


Spkrm-cklia 
(Tlwitii  do  Ri>l  cnaLain  poUmtiaii- 
ties  of  b .  and  will  rvproduce  true.) 

ITbcro  are  hybriiU  no  far  u  this 
character  -  pair  i«  concuroHii  .— 
i^KAvtl/  thik  »&mv  an  in  the  first 
Koim ratlin F  and  obntius  poUn- 
tinliCiKO  i>f  both  B  Jinil  b.  ThMe 
will  nirt  reproduce  true  to  type. 
and  uilH  break  up  likv  aucuiid- 
it^nwralion  hyhriil*.) 


2aBX25Bs25tlB 


L2SBX2Sb-25Bb 


2Sb  X  2&lt  B  2SbB 


aSb  K  SSb  -  2&bb 


1  (Thciw  do  not  contain  tbe  pcit«n- 
■'       lialitiefl  of  it,  and  will  repruduce 


t       tnirt 


"This  formula  for  the  hybrida,"  writei*  Bailey, 
**tl  Mendel's  law.  In  wurdu,  it  may  be  esprc-flaed 
as  follow?:  I)iff«renti&tinK  character?  in  planis 
reappear  in  thrir  purity  and  in  mathematical  reg- 
■lanty  in  the  second  and  succeeding  hybrid  off- 
•pring  of  th«w  planlfl ;  thi^  mathennatii-al  law  'm 
tJiat  vuch  charan-ter  aeparates  in  each  at  these 
ItenerattonB  in  one-fourth  of  th^  prngeny  and 
tlwrvafter  renaiiu  trvc." 

Itia  above  illnatration  will  expUin  tli«  law  of 
wgRgation,  aad  pruhahlv  ratio  of  nMromhinutiun 
when  hybrida  are  inbred  with  their  own  polli'n, 
and  whi^n  only  onii  pair  of  chiir^t^'tvm  k  n>n»id«rMl. 
When  an  egjj-cell  with  bald  potentialities  unit«s 
with  a  Bperm-cell  with  bald  potential itio-«,  thiR 
gir«»  riw  to  n  pore  cerm-cell  containing  only  bald 
potentialities,  and  thv  pniKvny  in  itub»i.Hiufnt  g^-n- 
eratiuns  will  lir»x]  true  no  far  as  this  chumcter  is 
concerned.  Abo  when  the  egg-ceil  with  Imardt^ 
potentlaUti«8  unlt««  with  a  Hpemxttll  with  Ixi-anled 
potcDtlalitiea,  t^e  result  i^  a  pure  germ-ceil  con- 
taining only  iiurded  potiintialitioii,  and  the  progeny 
would  roprivliire  true,  ao  far  as  thi»  cbnraeter  \f 
coBceniea,  in  Hub<wquL*nt  generations.  In  the  other 
two  ooaw  wherv.  in  fi-cundation,  gtrms  with  bald 
po4«nti8lEties  unite  with  germs  with  bmrded  poten- 
tialities, girtDK  the  combination:*  Bb  and  bB.  which 


amount  to  the  aame  thing,  we  hnre  in  reality 
hybrids  exactly  thu  same  a*  in  th*  first  gfinerntion, 
and  the  progeny  from  these  in  the  next  generation 
behave  exactly  the  rnana  as  did  tht;  linit-gnnuration 
hybrids  in  the  second  guncratiun.  In  such  a  case 
as  this,  where  one  of  the  charncti^rs,  a.t  the  bald 
lii-aii,  is  «trnng  anil  dominant,  all  cnmbiniiliuns  that 
CLintain  the  putenlialities  of  thiti  character,  whether 
pnro  or  mixed,  show  this  characU-r  only.  Thus,  in 
the  abov*  table  the  2.''ibb  would  ■come  with  bearded 
huada,  while  the  7S  of  other  combinatitnin  would 
havL-  bald  heads.  To  deberni tnc  which  of  these  7li 
heada  are  the  combinaiion  I!b.  that  h  bjild  with 
Ix-ardfit,  and  which  BR,  that  is  bald  with  bald, 
would  reijuire  the  growing  of  progeny,  to  dptor- 
mina  which  were  reprotluciMl  truti  lo  tyjw.  The 
ratio  of  the  combinatioiift,  it  will  be  noticed,  ia  IBB 
to  2Bb  to  ibb.  While  in  certain  hybrid^uf  parents 
pusxessing  twu  oppu«ied  inrvnUl  characters  this 
ratio  of  probnbilitiefl  is  not  produced,  if  largi-  num- 
bers are  uikil  thv  ratio  will  ite  fuuiid  in  many  cases 
with  little  deviation.  A  sufficiently  large  number 
of  CKS*!S  have  now  b(>en  cnrricd  out  with  various 
plants  and  anfmub  to  place  the  conclusion  beyond 
qoMtion.  We  do  not  know,  how^vi-r,  how  many 
cbaractera  follow  UondLl's  law,  and  are  not  y«t 
entirely  certain  whether  those  character-iiairs  that 
sumetimeti  follow  the  law  of  segregation  always 
follow  it. 

The  individuals  of  tho  s(*cond  generatioo  which 
contain  the  potent  ialitii's  of  buth  charactC'rs  of  the 
pair,  if  s^lf-fertiiiK-d  or  bred  with  similar  indi- 
viduals containing  the  potttntialities  of  both  char- 
ackrf*,  exhibit  in  the  third  generation  exactly  the 
same  nature  that  first-generation  hybrid.s  exhibit 
in  th«  Kecond  generation.  The  two  [tot^^ntialities 
are  commingled  in  their  c^lls,  and  to  all  intents 
and  purposes  they  are  exactly  the  same  an  Hr»t- 
genoration  hybridn.  Whon  such  Ji«lf-fi.>rtiliEed  hy- 
brida  ara  grown  they  give  again,  in  the  third  gene- 
ration, the  regular  SU^ndclian  |>rij]jortion  of  IBB  to 
2ttb  to  Ibb.  ilea-  the  individnalsconlaiiiing  only 
potential  it ttui  of  oua  character,  that  is.  ItB  and  bb, 
would  come  tnit*  to  these  chanu:tf*rs  in  succeeding 
generations,  while  those  individuals  containing  the 
pot(!alintili(ui  of  both  characU-m,  Bb,  would  be  ex- 
pected to  appear  again  in  the  fourth  generation  in 
similar  proportions. 

When  we  deal   with  more  than  one  cbanict«r> 

Cair  the  matt«r  becomes  complicated,  hut  will 
i»coine  clearer  on  careful  study.  If  we  combine 
with  the  above  characters  the  ch-^racter  of  hairy 
(ID  and  nmoolh  in)  chaff  in  th*;  head,  and  r^imembflr 
that  the  potentialities  of  these  two  characters  in 
the  bybridK  i«;gret.'ate  exactly  as  in  the  ciifc  of 
bald  and  btarded  heads,  we  can  foretell  what  will 
occur,  in  this  case,  the  hairy  chaff  is  the  strong 
dominaiil  characti^r.  as  in  th«  first ■  generation 
hybrids  of  hairy  with  smooth  sorts  the  chaff  is 
always  or  vory  gen<vally  hairy.  Wo  would  thus 
reprewnt  these  cnam>cters  by  H.  for  the  hairy  or 
dominant  character,  and  a  for  the  smooth  or  reces- 
sive character.  In  this  character-pair  we  would 
expect  a  splitting  and  segregation  to  have  occurred 
in  the  formation  of  the  gcrm*ells  of  the  linic-gen- 
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•ntion  hyhri*!*,  no  Ihnt  the  hybrid  plantu  of  thff 
second  (ji^nerntion  wonid  exhibit  th^a@  chsraotere 
ill  MtiiidL-liun  proportioilB.  as  ia  thu  thitratlvrs 
di»crib«xl  ahovt.  The  pnigony  in  the  Bocund  gvn' 
Kration  would  tlins  exhibit  these  chara<;tej'a  in  the 
foHuwini;;  combinalinnK  and  pruiKirtJnnH :  IHII  to 
liUs  to  isR.  This  probable  proportion  should  hold 
rathi^.r  constantly,  cilhor  in  iimnll  or  lar^i  numlKini 
of  hybrida,  though  in  larfp  numbers  it  would  prob- 
ably l>e  nmrv  accurately  rfjtliKwt.  Th«  i»ot«ntiali- 
ties  of  the  fonr  churactern,  or  two  characler-pairit, 
are  cflniminj;W  if>  the  rella  «f  the  firat-R^ Duration 
hybrid.  When  the  egH-tella  or  poUt^n-Kniins  are 
formed,  however,  a  neffrejiation  of  the  potentiali- 
tiu  of  the  two  charnc^t^r- pairs  ocairii.  but  indi^ 
pendant  of  each  otlior.  Esich  eRj'-'-'ell  ur  pullen- 
jtroin  will  receive  only  the  potentiality  cf  one 
choractor  of  a  certain  chfiracU'r-pair,  liul  will,  jit 
the  aaiiiH  time,  receive  patent ialitiea  nf  other  char- 
acters belonging  tu  othrr  characltT-pnirs.  Curisid- 
ering  the  two  character-paira  deacril)ed.  an  eigg- 
G«ll  receiving  the  pntentialily  of  the  baid  hi^nd  <.Q> 
tni^hl  contain  the  pi>t«ntiality  of  either  H  nr  s. 
repfftaenting  the  chara^t^rs  of  hairy  rv  smooth 
:hujr.  These  twu  cliuructer-paiTiJ  wuuld  thus  give 
as  egg-cellti  of  four  combinations,  naraelr,  tiU,  Us, 
m  und  Iw. 

In  the  formation  of  the  pollen-graina  the  same 
combination  occurs,  no  that  with  refeneneit  to  tbn 
two  chnr.ict»r-pHir-;i  de«('ril)e(i,  the  polli>n-grainiii 
that  would  be  fortnod  have  the  staxne  (combination 
of  potentialitie»  as  the  «g^-celb,  namely,  liU,  lie. 
bH  and  bs.  We  thus  have  four  kinds  of  egg-cells 
and  four  kinds  of  pellen-grainu,  ho  far  -m  thesu  two 
charuter-patra  are  concerned.  If  these  are  brought 
together,  Ki3t«en  combination))  am  )KUiKible  as 
follows : 

BHIIH  BsBB  bHBH  bsBH 

BHBs  BaBi  bHBs  hiAts 

BHbH  BsbH  bHhH  tiubH 

BHbe  Bubs  bffbs  bsba 

Examining  thexe  combinationn  carefully,  and  cut> 
ting  out  the  letters  that  ixrur  Iwitt!.  -m  the  ttccur- 
rence  of  tbo  i^ume  potentiality  in  both  egg-<^«U  and 
and  pollen-grain  serves  only  to  reprodtice  tho  mme. 
character,  we  have  the  foltnwing  nine  combi- 
nations, ait  of  which  are  dilTereiit:  IHH,  Ui»,  lliH, 
Ibe.  2BHh,  2RblI.  2Bb&.  2)>IIs  and  4RbIIii.  In  the 
illustratioD  taken  of  the  character-pair  of  hnld  and 
beardad  hnadi*.  and  tho  probublo  ratio  of  unioni;  in 
aecond-gi^ne ration  hybridB.  it  wa^i  gbown  that  out 
of  100  tinions  we  should  exptwt,  by  the  low  of 
chnnets  the  ratift  25H  to  5l.>llb  to  2ob.  Now.  con- 
sidering the  second  character- pair,  that  is,  the 
hairy  and  the  amimth  chalF,  in  connection  with 
th<aH  same  H»  uninnit,  we  would  have  the  foUiiw- 
ing  as  the  probable  combinational,  according  to  the 
aam»  law  of  chance  : 


UB 


2&B 


SEb 


1   «lbH 
25b  -{mbHN 
(   6ibs    - 


Them  nine  eombinattona  em  the  aame  as  tha 
nine  given  &hov«,  only  mnltiplied  by  6J  In  eaeh 
ca^v.  In  each  of  the  niQe  combinations  wh«n  only 
one  of  tho  putt; ntiali ties  of  the  character  is  preeentt 
the  progeny  from  such  an  tndividaa!  from  aelf- 
fertiliwd  sewd  will  <-ome  true  to  this  character  in 
all  succeeding  generations,  zis  the  potentiality  uf 
the  oppo^^d  character  hna  been  eliminated.  Thns, 
in  the  lirst  combination,  Itll,  ropr««enting  the 
piittnlialitiea  of  the  bald  head  and  hairy  chaff,  if 
such  a  hybrid  i.i  ferti]i)».tl  with  iln  own  pollen,  it 
will  produce  only  progeny  with  bold  head  and 
hairy  chaff.  In  the  8«'.eond  combination,  BHk.  w« 
have  present  the  potentialities  uf  the  baJd  head  of 
one  character-pair  and  both  the  hnirj'  and  smooth 
chatf  of  the  other  characler-itair.  .^df-rertilixed 
progeny  of  thia  hybri<f  should  all  come  bald,  but 
Eome  should  have  hair>'  chalT  and  $omo  nnooti) 
chalf.  In  the  Lhird  combination,  Ita,  we  hava 
simply  the  poU-ntialitles  of  the  bald  head  anj 
•inooth  cbaff,  and  snch  a  combination  shouk]  give 
plantM  that  will  come  true  to  type  in  later  gennni- 
tiona  when  self-fertiliKed.  Similar  conditions  of 
parity  or  hyhridity  of  tho  germ-cells  can  be  figured 
out  Cor  each  uf  tho  other  dix  combiriationit. 

If  a  third  character  were  considered,  the  propor- 
tions of  the  combinations  can  he  dete-rmin(ii  in 
eiaclly  the  same  way.   Euth  one  of  the  above  nine 
piisiiilije  oombinationji  would  be  again  divided  into 
three   diflerent  unions   in   tho  samrt  way   as 
three  combinations  of  the  one  character-pair  gal 
nine  dil)er>ent  combinations  in  the  Becond  charact 
pair.   In  the  connidenilion  of  the  three  ch&racl 
pairKthcre  would  tbu!j  be  27  different  combinatioa 
of  parental  cbaractem.  And  again  in  each  ova 
fecundated,    wht-n   only  one   potuntiality  of 
character-pair   occnrrwi.  the  oppwing  charact 
pot«ntiality  being  in  each  case  eliminated,  Btieh  ' 
cell  should  give  a  plant  that  would  rcpnvlttee  ib 
cbur;icttT8   true  to  type.     It  is  well  known  th 
almost  any  two  dilferent  mem  or  spet'iea  that  ma) 
be  cbiwen  for  hyhridiiation  will  ordinarily  diffa 
from  each  other  in  numerous   characters.    Wh«lJ 
there  are  a  number  of  theMt  uppustng  charact 
which  form  Mi^ndelian  character-paira,  the  detei 
miaation  of  the  possible  ccimbinntion«  by  Meiwlera 
furrauliu  lucomea  very   complex   and   diflicult  U> 
understand.    It   is  only   by   taking  a   few   woll- 
markeil   cliaract^r-paira   and    carefully  studying 
them  that  the  sei^rreuatitm  and  new  combinatioas 
nccordinE  to  Mendeliaa  proportions  can  be  followed] 
and   understood.    Any  character- p.iirs.  foUowii 
Mendvl's  law,  would  aegregat*  a*  indicated  abov 
in  tho  case  of  bald  or  beanled  heads  and  emootl 
and  hairy  chaff  of  wheat.   Thtse  characbcnt  with 
wheat  have  l>een  invej^tigated  by  i^piliman.  Hunt 
and  others,  .-ind  are  known  to  follow  v«ry  chnalj^ 
Mcndolian  profmrtions  in  their  segregation.    TIw 
same  segr«'gation  takea  ])laee  in  the  caao  of  tlM 
bald  and  beardisl  barleya.  smooth  and  fuwy  cottons, 
aweet  and  starchy  kernuls  in  corn,  and  many  other 
opposed  charaiterH  in  plants. 

It  ia  by  no  means  probable  that  all  charactera 
follow  Mondel'a  law  of  segregation  and  recombina* 
tion,  and  secondary  characters  in  practical  worii 
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ItflM-'Attcntiun.  The  knowK-diEio  of 
t  may  not  change  [cn^atly  the 
pneticnl  nn^thods  of  hreiyUnc  wlik-h  liavo  liei-n 
fotlotred  fur  a  number  of  yeiint,  hut  thty  uive  uh  a 
norn  thoroagh  comprrhenifinn  of  vih^t  we  are  do- 
ing, and  also  groater  eurt^ty  thitt  t-vrt^iin  conkttinfl- 
tioM  of  pBTental  characters  can  be  secitr«il. 

CO  The  UK  and  Jisatton.  of  intcrvudidit  or  Umdrit 

The  principle  of  the  [mrity  of  the  genn-cell.  if 
oiriirtly  »pplii>it,  woulii  not  Tfcn^ln:  as  poHsihte 
the  (ixnti'm  into  u  r»t:u  n'prvnJuctn^;  true  to  tyji^ 
of  *n  intermediat*  hybrid,  that  ia,  one  in  which 
two  chftrnct«>rii  of  a  certain  pair  aro  bkriniH.  Yot 
practical  work  BbowB  that  such  a  Sxntian  certainly 
can  be  securtxl.  In  very  many  hyhridet  uf  jilantu 
coltiTSled  for  their  rtowens,  intermLidiate  colorK 
turn  been  bred  tn  utahiUty,  showing  th»t  the 
libaritan(»  is  blenii<<<l.  Th«  writir  has  Ihm^r  at- 
tenpUni;  to  lix  a  hybrid  nf  Black  Mexican  awc^t 
eoni  ha7iR|;  klH<>-hlack  ki^-rnelit,  with  Stowi-llu 
Ev«rgrc«n,  which  h&*  a  nearly  white  kernel,  into 
a  t»ee  o#  light  hlowiolel  cii!<jr.  and  strictiy  inUir- 
medtatc  in  thiH  respect  between  the  two  parenUl 
virictieit.  ffrdinsj-ily.  th#  color  of  these  hyhrid« 
bnaktt  up  in  Mend4>]iaii  priiporl  i<m».  tint  neitiitrr 
color  can  be  conaidored  to  be  dominant  in  the  true 
Hoae  of  Ih^  wonl.  In  practicfilly  all  cruwa  when 
the  potentialities  of  the  two  characters  are  mixed 
in  th«  Jwmc  ecy-ci.*ll,  thr  cwlnratinn  in  rntiTniLfiintc 
rotbcr  than  like  one  or  the  other  uf  the  parent  vuri- 
etita.  The  writi'r  haw  uniformly  aeleclfii  the  w«i 
of  such  intermediate  light  blue-vlulet  kertiehi  fur 
planting  and  ha.i  kept  thu  patch  completidy  itto- 
lat«d.  Aft«r  four  years  of  such  selectirtn,  a  t}-pe 
that  prodocee  neuly  uniformly  liKht  l>lu«  colored 
kcnuili)  hae  bc«n  produced.  There  are  still  many 
revenrions  to  the  coloration  of  cither  jiarent,  hnt 
llWM  an  grow  in;;  ft-wer  and  the  type  is  betTomiriK 
fii«it  into  a  stable  race,  reproducinR  itself  true 
to  seed.  HalaUd,  of  th«  Xcw  Jerxey  Rx]n>rimi-nt 
Station,  haa  proiliic'*^!  HiKrh  an  int^^rmediate  colored 
rac4  by  the  hybridization  of  Itlnck  Mexican  with 
the  ^vptiADi  and  luw  already  HM-urcd  a  new  race 
which  tB  practically  fined  in  it^  intt'miei! late,  color. 
Th«  writer  thinkji  that  in  thiaard  in  a  tireat  many 
other  casM  it  ts  possible  by  careful  selertion  of 
plants  ahowing  the  tntomDn]  iu[>-  ty))*-  Lo  \\rvni\  new 
racoi  that  exhibit  a  blend  of  chanictent,  and  Euch 
bleada  are  frertnently  nf  t{i\-at  v&lu«. 

The  work  that  hatt  be«n  carried  oat  by  the 
writer  in  the  Department  of  Agricnlturi^  in  the 
breeding  of  cilroun  fniiU  very  clearly  indicates 
that  Taloable  in  termed  iat«it  may  MometimeH  h« 
necnred.  The  writ«r,  in  conjunction  with  Mr. 
WalU-r  T.  Swingle,  hybridized  the  hanly,  coU- 
reaistnnt  trifoliate  orange  {CUrut  Infoliaia}  with 
WTcral  varieticH  of  the  tender  sweet  oranKe,  and 
■B  a  rtfvit  at  leant  five  dilTerent  rarieti'W  of 
kardy  nr&ne<«  or  cttranieieii  have  hc«n  prodnc^-d 
(Fig.  d6).  TheM  hybridH  are  nearly  intermediate 
between  the  two  |Kir«nt><.  having;  ttii.>  chnrarumi  in 
tha  lint  generation  nearly  blen^led.  The  leaves  are 
trifoltollate,  but  are  roach  larger  than  the  leaves  of 


tho  ordinary  trifoliato  orange  tnw,  and  ifhow  a 
tendency  to  drop  olT,  the  lateral  leaflets  producinK 
an  unifolioliatc  leaf.  Tht-  trifoliate  orange  is  decid- 
Dous.  while  the  sweet  orange  is  evergreen.  The  hy- 
brids are  semi-decidiioa);,  holding  a  largw  nhart;  of 
their  leaven  through  tho  winter.  In  hardineas  they 
also  seem  to  bo  in  termed  i.ate,  being  mnch  more 
cold- rcHist ant  than  the  ordinary  orango,  tut  not 
80  hardy  aa  the  trifoliate  orange.  They  are  wiiS- 
cicnlly  hitrdy  »m  that  they  donbilew  imay  In.-  growm 
with  safety  aa  far  north  aa  Sooth  Carolina,  or  30ll 
to  400  miles  nnilh  of  thu  prejw'nt  orange  region. 
^Dine  uf  the  fruits  produced  are  lut  large  an  tho 
ordinary  orange,  but  the  majority  are  very  nearly 
intermediate  in  «:».  Thi?y  are  v<:-ry  vnriable,  how- 
ever, in  the  first  generation.  At  least  five  of 
the  fruitd  tliat  have  hven  produced  aro  juicy  and 
valuable.  It  \s  nut  probable  that  they  would  be 
reproduced  trne  to  seed,  but  orange  varieties  are 
dons,  and  the  dilTerent  typos  will,  of  courve,  bo 
normally  repro- 
duced hy  buds  or 
grafts,  so  that 
from  a  practical 
i4Cattd|K)int  it  does 
not  matter 
whether  or  not 
ihcy  wuuhj  rcpro- 
iiuc(-  trim'  through 
the  seed.  In  the 
3ci-oii(ii:>.-neratii»ri 
it  is  protiablo  that 
these  dilTert:nt 
charactere  would 
split  np,  possibly 
accordingto  Men- 
del's law,  and  it 
ia  likely  that  still 
more  valuable  va- 
rieties will  be 
necarwd  when  a 
(iwond  generation 
has  been  grown. 
Similar  grouM  of  valuable  intermediate  types  of 
fruit«  have  been  produced  by  I>r.  [launders,  tho 
Director  of  the  Canaiiian  Kxperimertal  FarniB.  hy 
crusain^'  varieties  of  the  ordinary  appU*.  »uch  ai* 
the  Tewaokee  and  Wealthy,  with  a  rery  hardy 
cold-resistiiTil  cmb  iPyrui:  hofrata).  Dr.  Saunders 
has  prfxluced  already  nnmeroiiK  hardy  inti^Tmedi- 
atc  typw  which  bid  fair  to  be  of  very  great 
economic  valoc. 

(3)   Itf  eomhination  of  liifferfnl  parental  tharartrn 

n/rf  blrruird. 

Tho  greatest  valuv  of  hyhrtdiiatiun  in  the  pro- 
dnction  of  new  varieties  lies  probably  in  tho  poMi- 
bility  nf  combining  in  the  rmv  race  certain  vain- 
able  characters  of  ditferent  races  or  s[H^ics.  Thia 
principle  hreedrrs  have  long  rccoeniwd.  but  it 
cannot  be  too  clearly  borne  in  mind.  The  work 
which  the  writer  haa  carriwi  out  in  the  Peparlment 
of  Agrieoltiire,  in  the  prodtictiun  of  long-«tapti> 
varielit«  of  upland  cotton,  formit  an  intentsting 
illnstration    in    point.    Ordinary    upland    cotton, 
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which  is  grown  all  uvor  thu  inlurior  cutt'ja  ruKJuna 
of  the  South,  prodaces  a  abort  fiber  averaging 
almut  one  inch  in  length.  In  the  eaaU'rn  part  uf 
Suuth  Ciirulitia.  fioulfaem  G«(ir;;i£i  iin<i  nurthern 
Florida,  nea  ialantl  'Cotton  is  grown.    Thi«  cotton 
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jrvar,  and  each  one  woe  planted  in  an  innlalt-d  iiutcli 
in  nrdt-r  that  it  wiiold  Iw  ftTtilisL-J  only  with 
|jii!!cn  of  n'tiit<*(l  jirogeny.  In  each  Rtneration  since, 
only  those  plantii  have  been  imiecti-d  for  sewi  which 
comt.'  the  nvart^at  to  thu  nrigirml  lyfie,  and  now. 
after  livt>  gE>Demtianfi  of  aelectiun,  two  or 
three  of  the  tyjwa  hava  htf^n  brtyl  to  « 
practical  etatc  uf  lixity,  Dhowing  the  po«- 
cibility  at  comtiininc  In  ix  hyhrid  valuable 
charactL-ra  from  iliKlinrt  par<.-nL». 


PlC-  at.     SckcUon.    Ifiniiltii  nt  niiciii'liii  )ii  n  lorbniit  »ivr1  llrlil 

has  a  fibor  1]  to  2^  inches  in  length.  Ordinary  np- 
land  cotton  hae  an  avtrraK*  value  of  eight  or  nine 
cents  per  puunii.  whik^  this  longer  eta plu  sea  island 
cotton  ia  ordinarily  worth  twenty  to  thirty  cents 

S»T  pound.  Other  thingM  ht-inji  i.iiiial,  a  longtir- 
b&red  cotton  is  always  more  valuablu  than  a  short 
Rtnple,  and  wi-tb  it  iKHaible  to  awurft  tho  BiiiHH 
yield  it  would  hi?  far  Hetter  to  grnw  long-ntnple 
cotton  sitoguther.  The  ai'a  ibUnd  or  long-«taplti 
cotton,  howuvcr,  has  a  Hmall  lhn.'L-lock(.-d  boll 
which  openH  very  poorly,  and  is  dilScolt  to  pick, 
and  yielciti  much  leiw  than  dm-M  upland  cotton,  U|>- 
land  cotton,  on  the  contrarj",  produeos  large  rounded 
hfttld,  which  ojH'n  widu  und  an.-  i-iwy  to  pick,  and 
yields  much  more  heavily  than  the  other.  Sea 
island  cotton  hue  a  smooth  bluck  Micd,  xo  that  rol- 
ler gins  can  be  uHini  in  separating  the  aced  and 
fiber,  und  thin  ia  an  iinportnnt  ccmai deration  with 
lone-staple  cotton,  as  the  eaw-gin  tearH  and  breaks 
the  fiber.  With  the  short-staple  or  apland  rotton.* 
the  M*d  18  covered  with  a  short  fhtw  fitJjr.,  and 
they  aro  nniformly  ginned  on  saw-gins.  The  tear- 
ing of  thu  fiber  whifh  nefessarily  results  to  u  con- 
siderable extent,  does  not  matter  greatly  with  a 
Rber  of  thie>  tthort  li'nt:lh.  If  ItiuiflT  wtapli.-d  varie- 
ties are  desired  they  should  havL-nnioolh.hiiickMW, 
BO  that  a  roller  gin  r.in  Ite  ust^.  The  writer  nnder- 
took  experimenL;  in  Uk*  h,vlfridii^atinti  of  Ihi.'iw  twu 
kinds  of  cotton,  in  the  hope  of  producing  a  new 
racti,  which  would  inherit,  on  the  one  hand,  tho 
large  bnllB,  tendency  to  yield  heftvily,  and  adapta- 
bility to  oijland  regionn,  of  thi-  :<liort-wtrtpl«  or 
upland  cotton,  and.  on  the  other  hand,  the  lung,  fine 
and  .'itroiig  lint  and  black  hmhI  of  the  sea  ittland  cot- 
ton. The  fiiBt-gene ration  hybrids  were  fonnd  to  be 
nearly  uniform  and  showed  little  bn'aking  up  of 
chankct*.'r»  of  the  two  parent*.  In  the  *econd  gi>n»i- 
ration,  however,  all  manners  of  t.v|»-s  were  fomie<l, 
oKhibiting  the  characters  of  the  two  parent*  in 
very  different  degretw.  Out  of  sevprai  thousand 
weond-gi-ncratiiin  hybrids  w-veml  individual*  vl^^Tv 
selected  which  showed  alntoct  exactly  the  cunibl- 
nation  of  chnrefter*  which  it  was  di-.*ired  to  pro- 
duce.  Thwe  hybrids  were  self-f*rtilizod  the  next 


(4)  t'ixalion  if  hj/hriJA. 

When  ditferent  types  have  heen  crosaed 
and  hyhrid.t  m-cured  which  poAws*  tho  char- 
acters desired,  it  is  Decenary  that  carefvl 
niethoilfl  of  selection  and  breeding  be  fuJ- 
lowed  in  order  to  eocure  finally  a  type  thnt 
will  tr.insinit  ita  qualities.  The  grK.it  ma- 
jorlty  of  Biich  hybrids  when  firrt  prmluced 
will  not  repro<luce  true  to  type.  The  policy 
foUowwl  by  thii  writt-r  in  th*  cotton  ex- 
periment above  referred  to,  wiil  iwually  serve  as 
a  gi'od  guide  in  the  fixation  of  any  hybrid.  If  aelf- 
fcrtjle.  the  hybrids  ti^huuld  be  ferti!i£ed  with  their 
own  pollen  in  order  not  to  introduce  any  new  hered- 
itary t«ndencie«  unless  it  in  found  that  such  f«r- 
tiliiation  too  greatly  reduces  the  vigor,  ]n  cuttvR. 
.lelf-ffrtiliKation  hiis  been  found  not  to  decreane  the 
\-igor  of  the  plants,  and  the  same  is  true  of  wheat, 
tobacto,  oatf,  and  pUnU  that  arc  normally  8-lf- 
fertilised  to  somi;  (rxU^-nt.  In  the  com;  of  cum,  aa  it 
has  been  found  that  the  inbreeding  of  a  plant  with 
its  own  pollen  n-miltr*  in  a  gr^-at  deterioration  in 
vigor,  it  ifi  the  beat  policy  to  crnaa  the  desired 
hybrid  wi'b  another  hybrid  having  thi*  ssmi*  char- 
acters. The  ?eedof  such  select  hybrid  plants  should 
then  be  plantid  in  isolated  plac<.-«,  »•)  that  the  planta 
will  not  W  croKied  with  the  pollen  of  either  parent 
or  other  varletict,  When  the  progeny  of  theae  select 
hybrids  reach  a  pLJnt  where  their  chsracten*  be- 
come visible  it  may  be  desirable  to  weed  out  the 
undt«irable  planlrt  that  are  olf  tyiw,  in  ordw  that 
the  plants  which  most  nearly  resemble  the  ty^ie 
dwired  will  be  furtilited  with  pollen  from  diniilar 
plants.  In  the  writer's  cotton  experiments,  the 
at^'d  nf  each  individnal  selected  plant  of  the  second 
geiicratiun  was  planted  in  a  smull  i.iolatj.il  plot  of 
about  one  acre.  .\a  soon  as  the  plants  began  to 
nhow  their  charat'tfim  and  it  could  h*  rwogniBed 
that  certain  ones  had  inhcriteil  the  desired  «uuliti('i<. 
thtJ  fields  were  cftrt-fully  st-arched  and  nil  plants 
not  true  to  type  were  pulled  up.  leaving  only  a  few 
Eood  plant*  of  the  right  type.  (Fig.  HK)  This  in- 
Hured  that  all  of  the  later  b<jlls  furmcil  wimld  be 
fertilired  with  pollen  from  similar  plants  of  good 
type.  Kach  subsequent  geni^vatinn,  the  i*ub>ct  olantA 
should  be  grown  in  isolated  plots  and  seed  suWtvd 
only  from  those  planta  which  have  reproduced  the 
ideal  type  for  which  the  breeder  Is  working. 

The  time  rwiulrfd  to  fw-cure  fixed  types  ia 
variable,  hot  in  wheat  and  cotton,  when  carrful 
experiment.^  have  lieen  carried  out  and  recorded, 
the  indi<:atioRs  are  thnt  foiir  to  six  generations  nn 
ordinarily  rc<|uired  to  reach  a  fixed  stage.  This 
does   not'  mean,   of   counv,  that  all  Tariation  ia 
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liat  the  hybridts  have  bei^n  bred  bo 
ni-arly  m  is  tiie  case  in  any  onli* 
naiy  race  or  variety, 

StttKtwn  (jT  ttsttal'iK  parlt. 

No  con^idftration  ni  thi-  mflthwla  of  piant-breed- 
ing  vrould  be  comtilete  with'mt  a  mention  of  t)i« 
improvemenU  wliich  t-an  Iw  itriNiucwi  by  what  may 
be  Utrmi-d  tWnt'lcotion  wf  v<.-;rct^tivc  parts.  Whiki. 
in  gitnentt,  all  buda  of  a  plant  ar?  praclically  th« 
Mine, »  i«  ghnwfi  by  the  fiift  Ihat  btiiiit  Uk<Mi  frnin 
the  Baldwin  apple  almost  uniformly  produce  Bald- 
win apples,  y^t  there  Ik  consi^^rahlii  vnri.itioTi 
freqneotly  in  the  prixluct  from  diffcrt-nt  buds,  and 


fic-  H-    TtB  rocueliiK.  oi  lemo-rtnc   of   uoai-dratile   pUnts. 
T'irfl*  4rp  prjTtun  tlntiJ*    Tflir  pff^r  inp'liiri-  fcliown  men  At 

t^rtUT*  iliiiirri  a  llnlil  Kfirr  meiirlii^  hu  Ihwii  eonit>li*tMl. 

h  Im  w«11  known  that  we  have  a  claas  of  variations 
which  we  have  come  to  call  hnd-anorta  or  bud-vari- 
attoas.  In  viulvtn,  for  example,  tne  propaRatiun  is 
nonnally  by  flips  that  are  dt^vtvloin'sl  fmni  iliiri-rnit 
bvita.  llieeeslina  when  grown  into  pltmbi  frtquenti; 
■hovrcoMid«nu>tediffer«ice.  andDr.  B.T.ria)li>way 
and  Mr.  P.  H.  Doraott,  of  tho  Dn'itsrtmi'nl  of  A  j-rirul- 
ton.  have  d«nioiMtraled  that,  by  tbo9nli«cticin<tf><lipa 
ttan  plants  whicb  are  vm-  p^v)^ctiv«,  th«  yield  in 
ihb  niimbi<'r  of  flowcnt  to  tli«  plant  can  be  increntied 
DOiuidcnbly.  In  the  uiw  of  the  omnKf,  m.^-<]liii,^ 
tnea  are  ftlmonl  alwayn  my  thorny,  yet  certain 
tmnckee  muy  show  a  tendency  tn  b^  ntorv  nearly 
thomleM.  and  by  the  iwlwtion  of  buds  from  snoh 
branches  the  liiomy  character  of  almost  all  the 
Kaadard  rariettea  baa  liecn  ri'dncrd.  Hy  the  »y*- 
tematic  >»l«ctlos  of  v^petative  parte,  such  as  buds, 


slips,  euckere.  and  the  like,  in  many  casce  very 
important  imjirovi'mentacotilddoiihtli-jw  bei^curpd, 
and  the  ulanl-lia-winr  dhouM  hiivf  a  llwri.m};h 
understand ing  of  this  method  of  improvement.  In 
hybrids  of  niixci)  pan-iitagu  frt^iuimtly  n  bud  nn 
one  aide  of  a  pknt  will  sport,  shuwin;;  dilferent 
tcndonciiM,  and  many  of  oTir  new  varit'tiea  of  roaes, 
chryciantheniumE  and  carnations  have  been  i)rt>- 
diiccd  by  the  aelection  of  such  bud-sporta.  Many 
Gtrniduni  varieties  of  curnutiuEiH  havL-  produced  bud- 
variations  that  have  proved  valuable ;  the  Lawiion 
hua  given  rise  to  tho  R**!  I^wson  and  White 
1,iiw»on.  The  Knchantrees  haa  prodiiCLHl  the  Fink 
I'inchantre**  and  Whil*  l^nchantr»».  The  practice 
of  exerciuinK  care  in  choice  of  chryaanthemum  or 
curnatiuiL  cuttiriE^a  ami  vi  cvin»  for  fruit  trees  is 
therefore  scon  to  rest  on  rational  n-aKtine. 

The  variations  in  the  character  of  the  seed  from 
dilTerent  bolls  in  the  ca»«  of  hybrid  cottons,  re- 
fe>rmd  to  on  page  f>B,  are  biid-variatii>Ds  of  thisi 
port  which,  a&  pointe<l  nut  thore,  mav  be  of  value 
to  the  breeder  ev«Q  in  cotton  which  is  pr-tpagated 
by  »w.'\.  in  tin:  study  of  cotton,  the  writer  has 
found  Kimilar  bud- variations  whowintr  in  tlie  lint 
rh:iract<:nt  of  hyiirids.  In  quite  a  noraber  of  in- 
slanceK,  certain  boll*;  have  hv<fV,  found  which  pro- 
dneed  much  longer  lint  than  other  bull;  on  the 
same  plant,  and  similar  variations  in  strength  and 
uniformity  of  length  have  been  ob««rx*ed.  Experi- 
ments indicate  tliiit  auch  variations,  whicb  ar« 
doiiMless  tn  be  clashed  an  bud- variations,  ari.-  trans- 
mitted in  cons i lie rable  dujiree.  This  beinff  the  case 
even  in  Keed-propagated  {jiants,  it  becomes  de-sirable 
to  obi^iirve  and  search  for  bud-variations. 

tAtcrtilVTt. 

The  principal  general  works  are  :  Bailey,  Plant- 
UrwIiriE.  -lUi  wlition.  lOOti,  The  Miicmillan  (>., 
New  York ;  Fruwirth.  IHe  Zuchtung  der  I^nd- 
wirtsc'hafliichfn  KultorpdanEen,  Hcrlin,  1904-00, 
The  fallowing  area  ft-wof  the  miwt  important  gen- 
eral papers:  Production  et  fixation  des  variet«^ 
dans  k*  vi^gf'taux.  R  A.  Carriere,  Paris.  1865; 
Die  Pdanzenmirtchlinge,  W.  0.  Focke,  Uerlin.  1881; 
.\  Sidwlinii  from  the  I'hysio logical  and  Horticul- 
tnnil  Pa|K.T.i  of  Thomas  Andrvw  Knight.  publiKhed 
in  the  Traiifactions  of  the  Royal  and  tiortieiiltmriil 
Societiiw,  Uindoti.  1841  :  Hybrids  and  Their  Utili- 
sation in  I'lant-ltreeiting,  W.  T.  Swingle  and  H.  J. 
WeblK-r,  Voarbocik.  United  Stat*-**  Department  of 
Agriculture,  lSy7;  tiur  la  production  et  la  fixa- 
tion din  variftfodana  Ics  planles  d'omement,  Jean 
Itaptiste  Vcrlot,  PhHs,  I86S;  The  Improvement  of 
i'lanU*  by  Selection,  H.  .1.  Webber.  Yearbook. 
Itriit^I  Stat«^'s  Department  of  Agrieulturp.  ISHS; 
Hvbrid  <'onference  Keport,  Journal  Royal  Korti- 
cultural  .Socii>ty.  Vol.  XXIV.  April.  IWX) ;  Surviv.il 
of  the  I'niike,  Bailey;  Proceedings,  Intemalional 
Conference  on  Plant-Hrt^ediDg  and  Hybridiiation. 
New  York  norticH Itiirul  Soc.  Memoirs.  Vol.  I,  lft02; 
Ptocewlings  of  Amirican  Bnwdera'  Awmriatiim. 
Vols.  1  and  11.  M'ushinglon,  L>.  f..  190(S  and  HHXi; 
Breeding  Animals  and  Plants,  \V.  M.  Hays,  St. 
Anthony  Pnric,  Minnenoti.  nnilcy'n  Plnnt-Rreeding 
contains  a  very  extended  list  of  papers  and  books. 
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PLANT    INTUODITCTION 

By  DAVID    FArRCHILD 

kllEUH  IS  NEED  OP  A  MORE  EXTENDKD  t^ltOF  H-OKA.  W>  are  prone  to  look  on 
tlif  ayriculiurw  uf  this  country  as  in  a  tinUhcd  state,  wlifii,  in  fact,  even  the  pioiiGer 
work  haa  Itarely  bet-n  Aoae.  The  fanncni  ii^ve  uprMxl  niarvelously  over  the  land.  They 
ii3\-e  trieil  corn  Jinct  whnnt  In  noarly  «vt.iry  great  nrun  whuru  walwr  U  to  W  found ;  tttiy 
liavo  plunUt]  pututtivs  rrum  unc  wtikt  of  the  country  tu  thu  othL-r,  und  havo  sol  out  sppl* 
ariti  pt!iir  liwi*  wbL-ruvar  tht-y  hav*  {{one ;  they  h;tvc'  found  out  the  value  of  such  a  forage 
plunt  as  alfjlfn,  which  wax  a  Rreat  crop  in  South  Ami,-rit;;t  Irafure  ihn  farnLi:rH  of  this  coun- 
try hearJ  of  it^  existence.  They  have  done  tho  best  that  could  bci  dono  with  tho  matorinte  at 
thoir  dittposul ;  but,  whi-n  the  iund  wa»  tDu  moist  to  grow  |iottit«(».  tlu-y  left  it  aluiu: ;  rcgiuiu 
tn  which  corn  and  whciit  faitc^l  Iiwauxo  of  tli»  druu^^ht,  they  havu  given  a  widi.)  berth ;  and 
Ihuy  haw  allowL-d  good  fiirmmg  land  in  Ni^w  EugUnd  tu  grow  op  in  wcodx  because  it  was  ia  too  small 
aruajs  to  grow  wheat  or  corn  in  I'umpL'tilion  with  the  greut  fields  uf  the  West.  Rich  alluvial  fields  in  tho 
Caifllinaa,  which  have  eaay  wator  connection  with  Now  Y-uk,  they  have  almndnnifd  fw  a  similar  re«- 
iton.  One  thing  that  farmers  need  is  new  cnips.—  grainn  chat  will  grow  on  dry  land  where  whuat  faiU, 
bifther-priced  cropit  Cor  th«  abandoiwd  New  England  farniit,  new  and  valuabk  plants  for  rtcv  landii. 

Early  t^orit  at  j4'inl  inlrwluftinn. 

Farmeni  are  itoarching  for  those  new  plants  and  aro  willing  to  spend  millions  of  dollars  ftt  testing 
them,  but  nntil  recently  then-  has  been  no  organization  to  aid  them  in  getting  the  neceaaary  plants  with 
vhich  toexiwriment. 

Their  nc-eds  have  long  attracted  the  attention  nf  Che  governntent,  and  when,  in  ]8SS.Con|rrMe  mwitH 
iU>  t)r>tt  ai^propriation  in  aid  of  agrieultnre,  thiit  appropriation  wa»  in  tho  form  nf  a  grant  of  on«  town- 
Hhip  of  land  in  Koulliern  Floriila  to  Doctor  Henry  Pi;rrinf,  former  AmcncJin  Consul  in  Campeche,  for  the 
pnrpoee  of  encouraging  the  introduction  and  tho  cultivation  of  tropical  plants  in  the  I'nited  Stat«a.  In 
1838,  Mr.  Elbtwortli,  CommJiwioner  of  Fal«nt8,  madu  thv  following  apjinal  to  Congrtnia : 

"Onr  ciliE<dn«  who  are  led  by  biuin«<M  or  ploiuurc  into  foroign  oountriei*,  and  twpcrcinlly  the  officers 
of  our  navy  and  others  in  public  employment  abroad,  would  feet  a  pride  in  making  cvllecttans  of  vala- 
ftWe  plants  and  iweda  if  they  oald  he  sure  of  seeing  the  froita  of  their  labors  accme  to  the  benefit  of 
the  R».tifln  at  largf.  Riit,  hitherto,  thr'y  have  had  no  roi^ans  of  dixtrihutrng,  to  any  extent,  th«  vslnablw 
productions  of  other  climates  v-hich  pntrioti^m  or  curiosity  has  1m1  them  to  introdcco  into  our  cooDtry. 
To  a  great  extent,  they  have  perished  on  their  hands  for  w^nt  uf  MOmv  nivsns  of  imparting  to  the  public 
thu  tiunulit  tht^y  hud  dti*igi)eit  to  confer.  Thow  who  have  not  considered  the  aubjoct  in  its  wide  details 
ftr«"  very  iinjuTfoctly  qtialilwl  to  judge  of  iltt  im|Kirtani"e," 

In  lS;i9,  Mr.  Ellsworth  believed  still  mon.'  strongly  in  the  work  of  plant  introduction,  for  be  rcmarka; 

"The  diplomatic  corps  of  the  lJnil.jd  .States  residing  abrosd  have  bwen  solicited  to  aid  id  procuring 
T&liiable  seeds,  and  the  officers  of  the  navy,  with  the  appropriation  of  the  honorable  Secretary  of  tkat 
dopartment,  have  hoen  ri^quost^^d  to  convey  to  tho  Patent  Oillce,  for  distribution,  sDch  seeds  aa  may  be 
ofr«r»d.  In  many  rases  no  charges  wilt  be  made  for  needa.  [f  small  expenses  do  arise  thoy  con  be  reim- 
bursed by  appropriiitiona  from  the  patont  fund,  daily  accumulating,  and  conAK-mted  oapoctally  to  the 
promotion  of  the  arts  and  scienres. 

"The  cheorfnlnom  with  which  the  diplomatic  corps  and  the  officers  of  th&  navy  have  received  the 
raqaest  of  this  ofliice  justify  sunguino  an tici pationa  fron  this  new  undertaking." 

In  184(1,  Ibo  work  of  pUnt  intri>ii(ipti«n,  eoupidd  with  that  of  gnthoHng  atatisitica  on  agricnltnm, 
called  for  the  first  stated  cxpendittini  by  the  Commiiwi'incr  of  Pulentt*  for  ngricultiirv.  The  amount  was 
only  ^lal.'il^  but  it  wwi  the  beginning  of  an  expenditure  by  tho  govornment  that  hwi  incrt^aaed  (n  eixly- 
five  years  tn  over  $6,000,000. 
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The  flnk  govenimeiit  work  in  agrk-ul- 
tne  wai  l4  uttrodsre  new  plants,  bat  of 
ihb  earl;  work,  no  doubt  mi»cb  of  it  im- 
fortaM  to  Um  ponntry,  only  trmcM  or 
hgndi  Tmain.  Few  records  of  the  rarwos 
tntmHtKtiinifl  are  to  b?  found.  an<l  hardly 
a  trace  of  where  tbey  were  planted.  Mr. 
EUswortb's  idea  was  good,  but  the  experi- 
enoe  of  Ue  past  wren  years  has  abovn 
whara  tha  woakwiM  lay.  Th«  ac^  and 
lint*  DoUected  by  tboM  in  the  di|itomatTc 
amlee  wer«  aot  gathered  by  trained  men 
who  knew  the  agricuhural  needs  of  the 
eomtry,  bat  were,  in  the  great  majority  of 
esses,  gathered  by  nm  who  saw  id  a  nrw 
pluit  aooD  BMfal  quality,  without  having 
the  trainiliK  neceanry  to  find  out  whether 
K  was  capable  of  being  adapted  to  our  quite 
different  condllionn  of  labor,  or  to  know  in 
what  part  of  th«  cnantry  it  sboaid  bo  tri<^. 
An  inmenae  amount  of  valuable  introdoction 
witrk  was  doM  latwr  by  kir.  Saunders,  who, 
lor  may  yean,  had  ckarge  of  the  gardene 
tai  grOBBila  of  the  Department  of  AgrteuU 
tare,  but  no  connrcu^  rtrord  of  it  exists. 
la  IfiTO.  the  gov4Tnnii>nt  miul<>  a  nolalili- 
introdoction  of  ctoa«  of  Ruiwian  apples. 

Tbe  work  of  penwnji  not  uunnevted  with 
gorerament  departmentft  .ihouid  not  h«  for* 
gotten.  Nurutryini'n  and  Msdximn  hnvu 
kmg  bei-n  in  the  hiibit  of  introdocing  ioter- 
aatiag  planta  from  many  cuuatrieis.  Many 
tiiwa  they  hare  introlDced  plants  in  uA- 
vaoe«  of  the  popular  neoeasity  for  them,  and 
tbe  introductionn  hare  dimppeared,  to  W 
introdflcod  again  later.  Many  citUi'n«.  from 
Waahtngtoa  down,  bave  been  intluential  in 
introilucing  plantti.  In  later  yeare  the  work  of  the  late  Profeaaor  Budd,  of  Iowa,  and  the  late  Chiirlet 
GIbb,  of  Quebec  ia  introducing  Riuaian  fniitK  Khonld  not  be  overlooked,  for  they  were  pioneen  in  the 
■nodera  movement. 


Fl|.  M.    P»u  tjyet  of  Tusitua  JUit*.  alwwlu  *^  vuUilan 
b  Ui*  rnili. 


TV  orgttnUtlitm   of  planf-introduetion    work  and 
tomt  ^  iU  prMtmK 

It  was  not  until  lSy7  thai  thin  ertat  work  of 
findinE,  K<-'t-t>nei  importinir.  and  wndine  out  new 
plants  wax  put  on  a  srit- ntilic  haMitt  nnii  thr  St-clion 
of  Seed  and  Plant  Inin-iuctiun  mwio  an  intejicnil 
part  of  the  Department  of  Agriculturo.  ThenrEan* 
intion  of  the  Otiice  aa  it  now  sUinil*  outic  iu 
■HMottily  working  machinery  t<»  the  pain-ttakiTig 
efforts  of  Ur.  .Adrian  J.  Pi^tom,  who  ha.^  put  into 
the  work  yuari  of  study  and  thouiiht,  and  who, 
tber  with  the  writer,  liaj*  c;onf  ral  charici^  t'xiEiy. 
Oflloe  haa  almost  conatanlly  had  uttricultund 

phnn  and  ccdiectora  in  the  lield.  and  has  warknl 
.  iyiil«m  that  tAkeji  cnr^  of  ev«>ry  plant  »ent  in 
•ad  of  every  seed  diKtributMl,  and  it  is  on  a  baaia 
of  aceoiste  ooopcration  with  \Mf  oxperitsent  etu- 


tionn  and  farmora  all  over  the  country.  Rvery 
one  of  the  more  than  19,000  epMlmona  that  have 
been  sent  in  by  agricultural  explorera,  by  friends 
»{  the  work  or  by  corrcspondenttf,  or  that  hare 
been  purchased  abroad,  has  been  put  oa  permanent 
record  and  th«-n  Hrnt  out  to  home  owe  who  was 
eapoeiHlly  interefted  in  it :  and.  lu  far  as  iMMaible^ 
each  introduction  haa  been  followed  up  and  the 
result  recordwi.  Over  iai.000  cardi  rMorxl  the 
distributions,  and  thousands  of  reports  now  on 
file  form  a  moct  valuahlv  hiRtoricat  record  of 
the  systematir  plant  introd  uctiona  of  the  post 
ei^ht  years.  Tho  aim  of  thi-  work  hw*  iK-on  pre- 
eminently a  practical  one.  and  the  intruduotioiu 
h.ire  l)<t<en  made  to  mi?«t  some  di^mand  either  of  an 
experiniont  Htation  or  of  a  planl-brvedur.  ur  to 
carry  out  the  idea  of  nome  one  of  the  etploren 
who  «aw  in  a  foreign  plant  industry  tho  poMlbilitf 
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of  its  utiliifttkin  in  this  cournlry.  The  work  of 
early  years  failed  in  duing  the  great  good  that  it 
WAS  capalilo  of  lii>eiut.4<^  it  wan  not  Ryatt^matic, 
because  no  adequate  reoordB  wer«  kept,  jiri^  bir- 
c&u«e  the  public  wvre  not  alive  to  itfi  gr-^at  poasi- 
bilities.  Today  tht  ititcri^st  in  nvyf  pliiiLLa  i:^  ^u 
much  greater  than  it  was  twenty  years  ago  that 
large  nuTiibers  of  th*  really  niiEKt'Mlive  «|iplic-a.tiniis 
from  private  experimenters  cannot  be  nwit  by  the 
Officii  for  lock  of  fiimls. 

A  very  brief  aketoh  of  eorne  of  the  interii»tin{>: 
probl«ms  that  ar«  on  the  proijram  of  the  Office  will 
illastrato  tht;  opening  vista  of  plant  introductii^n  lUf 
a  KftverrimentcnterpriBe.  The  largest  cnllertion  of 
(lati-  vuriL-tio'A  rViT  miMin  la  now  growing  in  garienrt 
in   Art£vna  and   falifornia   (Figs.  83.   90l,    The 
largest  colWtion  of  tropieal  mangoes  in  thd  world 
IB  in  grcenhoUBM  or  already  in  the  h:i.n'lH  of  Ditptri- 
irent<;rB  in  Florida,  f'orto  Rico  and  Hawaii.   Thoos- 
anda  of  the  Japanese  matting  riL^h  plants,  from 
which  the  valuable  Jaiianene  matting  in  made,  of 
which  thi»  country  imports  several  miUion  linllars' 
worth  every  year,  are  being  grown  In  South  Caro- 
lina.   A  now  and  v.iliiable  ailail  [ilant  from 
Jupan,  the   via  (Fig.  18).  i»  being   grown 
from  Maine  to  Flor- 
ida.   The  8U|K>rior 
varif  ties  of  f->ench 
bur  ari-ichoki-  huve 
been  introduced  for 
trial  in  the  trucking  re- 
,    gion  of  thy  South.   The 
IwrBeem,  the  greateat  of 
,^:    annual  winter  forage  <;to[ib 
i^  from    Iht)  Nile  valk-y,  Im 
now  being    grown    experi- 
mentalJy   in  the   new   irri- 
gatt-d  rt'gion;*  of  the  South- 
went  (Fig.  91).  Kafir  corns  from 
thi>   uplanijsi   of  .A.l>yjuinia,  the 
east  coast  of  Africa  and  India 
lire  being  tetttvd  in  Kun»iu>  and 
uthur  placta  in  the  West.    New 
varieties  of  alfalfa,  the  one  from 
TurkvJ*lnn.  the  other  from  Ara- 
bia, are  bolh  attracting  the  attention 
of  ftlfnlfa-grnwere   in  thofli>  wctiona 
where  alfalfa  is  the  great  forage  crop. 
In  Alaska  a  newly  found  variety   of 
oat,  from  northern  Finland,  is  proving 
superior  to  all  others.    Before  these 
line*  are  prinU^I  the  itisal  industry  of 
Vncstan  will  have  been  given  a  iiUirt 
in  Porto  Rico  through  the  assiBtance 
of  the  organiintion  that  the  OfRco  of 
Plant  Intnxluction  has  boifl  np,     At 
the  re<|Ui.-st  of  the  Statv  Experiment 
iStiition  of   North    Carolina,   peanuta 
have  lieen  u'llhi.TwI  from  all  ovi-r  the 
world  for  theiiise  of  breeding  experi- 
menters in  tho  !<t>nth.  Pentzla.  an  in- 
ten^ting  fodder  plant    of  the  "kar- 
roo." has  bwti  netil  to  onf  ©f  the  bar- 
ren ifllandfi  of  the  Hawaiian  group  (or 
trial.    The  Hanna,  a  pedigreed  barley 
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variety  from  Moravia,  is  now  being  given  a  practi- 
cal te»t  by  the  brewers  in  St.  Lotii*  and  California, 
and  its  uniform  character  and  good  yields  on  the 
PactDc  «oadt  have  akady  M  to  its  cnUiv&tioD  on 
a  large  scale.  A  new  root  crop  from  IVrto  Rico,  the 
yiHitia  (Figa.  114.  lITi,  page  lOCi,  Vol.  1),  promi- 
nently brought  forward  by  Mr.  Harrett,  now  of  this 
OHit^e,  is  to  be  prantically  tried  in  northern  Florida 
and  the  Carolinas,  in  both  of  whieh  jilai-es  it  haa 
proved  iu  ability  to  grow.  The  |)bnt  frnra  which 
Japan  makes  her  papers  of  unexcelled  quality   is 
gpiwing  in  the  plant- introduction  garden  in  Cali- 
fornia (Fig.  92\.  The  wuo<i-«il  tree  of  the  Yung-lM 
valley  has  been  imported  from  Han  Kow,  and  tliere 
are  on  hand  in  California  humlrods  of  fiHnU  wilh 
which  to  make  the  lirst  trials  of  this  interesting  oil- 
producing  plant,  the  product  of  which  is  imported 
into  .\merica  in  increawing  (^uantitie^  cvi-ry  y^ar 
tu  b«  tit>t.-d  for  varnish  and  imitation  robber  raanu- 
fucturing  parposes.    The   hanty   buniboos  of   th*. 
Orient  have  been  imported,  and.  as  far  as  the  fundsj 
of  tile  OtIIci*  have  allowed,  the.ie  have  been  placed] 
at  Eieveral  places  in  the  .^nUtU  where  theold  "can^i 
brakea,"   which  are   growths  of  s   commercially  j 
worthless  Bpeci«'«  of   bamboo,  imli<!a1o   that   thf^ 
valuable  kind  from  Japan  may  be  expected  U)  grow 
Bucccwfutly.    AiwwrrinK  an  apgivut  from  the  rice- 

CDters  of  the  CaroHnus.  wh<«o  ptantation;<  have 
n  devastated  by  a  very  .«fTinus  disea."*,  rires  of 
the  tyjw  of  thw  famous  Carolina  Golden  have  Wea  , 
iraported  from  the  Orient.  ,\frica.  the  West  Indies' 
and  Italy,  with  tho  hopi.-  of  .inding  one  that  will 
resist  the  disense.  This  hope  has  not  yet  lieen  fnl- 
TitK^.  although  there  i»  'Oie  vanvty  at  k-aat  that 
has  some  promise  of  lieing  u.iefni  in  Ihc  rice-fieMki 
of  the  ri'gion.    .An  early  introduction  of  one  of  the 
agricultural  oxplorers  watt  the  fenugnek.  a  plant 
th«  aeods  of  which,  wlien  gronnd,  form  the  body  i 
moat  of  tho  condition  pnwdi-tw  »o  much  usod 
raisers  of   fat-stock  show  animab*;   and  althotif 
the  manufacturers  cf  ihwe  ounditioD  powder*  »till 
import  their  seed  from  abroad,  the  CAtifomians 
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Fix.  M.    TU  MlUUDIAU  MCWi  pluiC  of  J«pU,    A  plnulnlli^ii 

h»ve  learned  l.hat  fenu^freek  is  one  of  their  bent 

ovcr-rronfl,  m  it  .^tandii  up  enpecially  well  and  cnn 

be  pl»wet)  under  «a8ily. 

One  «f  the  Hirjflt  far-rKaching  in  ilfl  iMi«si(iiIitit« 

of  all  the  introduc  lions  vt  bho  Olfice  is  the  druught- 

rmistant  durum  wheats,  which  yield  crops  wh^re 

all  ordinary  whi-aW  fait  for  tack  of  wat^-r.  LjirnL-ly 

through  Mr.  M.  A.  Carletun's  i'lFurt,  this  ({■''■■^i  "n- 

Icnown  on  American  grain  mArlcotii  Bevan  ycani  ngn, 

is  now  grown  in  such  quantitie»  that  in  1905  the 

Uiiit«<l  .Stat«a  exported  e,000.0(X)  bubh*^Li  of  it. 

AauthiT  introductiun  wuk  thu  Japanese  KiUHhu  rice, 

which  was  in  part  responHihti'  for  the  Rreat  <lev*top- 

Bwnt  of  th«  TfXiw  anil    I>nii[ii;inii  rirr-lli.-l(l!«  anJ 

which  in  now  planted  un  unohulf  the  rit-u  area  of 

these  atAtoii. 

ThftM  probleiDflt  eho«en  frntn  amotie  the  nanr 

eogagTBg  the  Attention  of  the  Uciiartmcnt  .<>pi'oiai- 

ists,  Ava\ti  eive  an  idea  of  the  way  in  which  this 

branch  of  the  Kov^^mmmt  Ih  atfectintc  the  stfricul- 

turu  of  ttw  country. 

Other  intert>6ting  or  importimt  ftiod  plants  that 

thti  ninro  ia  intrnducini; 

or    (iitwniinatinft    are 

ehown  in  Vi^.  93  to  99. 

Thtw  are  product*  of 

wi^ll-known  apecies  and 

Devil  not  iw  further  de- 

scrilied  here, 

A  fi'aturp  of  the  in- 

tro'luctioiut    that  de- 

servcfl  especially  to  be 

mentioned,  eince  it    ia 

(fTDwini;  rapidly  in  im- 

p"irl.in(i',  lit  the  grlting 

of  raateriat  for  those  on- 

Ka^tHJ  in  brt'i.<«)in^  now 

ravi^H 'if  plants).  In  order 

t«  break  op  a  .ip«)cieR  it 

in    oftvn    necoMOry    to 

cro6«  it  with  some  nearly 

rt'lateil  i«p«cie«,  and  such 

near  relativM  ar«  oft«n 

wild  plantsor  forniH  that 

Sr«  nut  tu  be  faund  in 

thiacountrv.  Itinoneof 

'^^i.I^^^""'  ^'S!^      t*i*'  nlwwint  |>art«  of  the 
■MHO   w   Killnei    crea.  [    .  '  ,      , 

Rm«  nvvn  m    KAar-      Work  to  i^ccure  a  plant 

T™t      ■  ■"■'    rr""       f""»    thi-   cud*    of   the 
ri««  Ukikn.  Hahamta.        earth  that  aonie  breeder 


may  ineorporai*>  It  into  a  nt^w  hybrid  of  valuy.  The 
vitrange  of  Messrs.  Swingle  and  Webber  would  nut 
have  been  made  had  not  an  ornamental,  tho  CUruM 
lr\fi)liata.  been  intrwiuced  from  Japan ;  the  inters 
<!(<tini:  tobacco  cruetaet)  that  Mr.  8hame]  ha8  maila 
(jwe  their  cripn  in  part  to  the;  fact  that  he  hud 
Sumatra  seed  to  work  with;  the  interesting  neriea 
t'f  hybrid  eolldne  ttiat  Dr.  WfblKT  lisa  Uicn  work- 
ing with  are  the  results  of  crotSD-pollinalions  be- 
Iwwn  the  American  and  Egyptian  cottonB,  To  help 
Mr.  Swingle  in  hia  work  on  ihe  piatuchio-nut,  whieli 
may  pruvu  a  new  nut  industry  for  California,  the 
(WRc*  is  R-arching  for  a  Chint-jw.-  »|R*iL-s  Ihjit  vill 
re.'ti.it  cold,  a  ^jwrifji  native  in  AfghanistAn  that 
will  rmijd  alkali,  llie  masilick  and  tt-rebinlh  of 
aoutbem  Kiirupc.  :inii  a  native  Texan  spe<:ieH  that 
Mr.  .'swineit^  tliinkji  will  he  valiiiilili*  for  ana  aa 
stocks.  The  problem  of  the  intri."lii<;lion  of  th» 
tropicril  rii;iiii^iuiti''-ii  of  thi^  Pntt'h  Kattt  Indira  ia 
being  worked  out  i>y  Mr.  (Oliver,  the  expert  propa- 
gator of  the  Departnipnt.  chielly  tlintugb  the  use 
nf  an  many  of  the  nearly  related  si>"cif8  of  the 
}renU9  Garcinia  as  can  be  brought  to^'elhor.  Thera 
are  over  aixty  sjHicii*  in  thia  tropical  Renua,  and, 
aa  fifteen  of  th«»e  bear  edible  fruit*,  it  would  bo 
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Pis.  9*.    BuElUb  Brocd  tau 

i  ViHa  FahA  I  U  cnwil  In 
ACHTloa.  Pot*  tfnA)  lur 
1 1  in  tHiilH 
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strangv  if  at  1ua«t  on«  Hhoolil  nut  be  a.raiiable  s»  a 
ettock  or  of  worth  for  breeding  purposes.  The  aoo- 
c«f«ful  introduction  of  thin,  the  mort  valoablo  of 
l^ast  Indian  frnita.  probably  hangs  on  the  Dtilining 
of  Minii^  of  i\v»\:  otht^r  ami  more  nKoroua  S|>tici69 
of  (larcinia. 

\loNt  fcirtanat«Iy  for  the  OfHee,  the  pofutibililies 
of  plant- intmduct ion  work  8p|k>.a)tHj  tit  thv  fluts«>t 
most  strongly  to  the  praetieal  mind  of  »  past 
ma-itcr  in  th«'  art  of  travel,  who  for  over  forty 
years  has  wander(.*d  almwt  constantly  over  thu 
world,  -Mr.  Harbour  [.athrop,  of  Ohic^o.  i^eeing 
#uch  widely  dilfFrent  crops  in  the  many  landt<  that 
he  viiiit«d,  hia  unusual  foreaight  aaw  in  the  worit 
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of  plnnt  jntrndiictian  a  great  wealth •ereatin;; 
power,  anil,  cunvincLt]  of  tlw  good  he  eonld  do  for 
hia  cotialry  liy  aidioK  its  proRTMe,  be  spent  the 
Kn-JiU-r  |iitrt  of  his  time  and  en- 
er^v  during  thy  years  of  1896, 
isa'^09,  1901-02.  and  IflOil  in 
making;,  at  liis  own  uxpenst',  a 
tnnr  of  recunnaissance  of  Ihe 
world  in  thi-  inti-nmlof  the  Offlo*! 
of  Plant  IntrtHloction  He  tocrk 
tlw;  wrilwr  with  him  ae  his  aKri- 
cultural  explorer,  and  estuli- 
lishi-il  correa|iondents  in  ninst  i»f 
the  principal  jRiinU  of  plant  in- 
terest in  the  world.  This  list  of 
correH|K)niii'nU  i*  onoof  the  pre'ftt 
o^et^  of  the  (llfice,  enablini:;  it 
t«  Secure  ijuiekly  friiiu  any  re- 
gion the  Bwda  or  plants  de«ired 
for  hasts  tif  I'lcin-rinirnla  which 
tile  <!MIi*t<  is  prwwwd  by  private 
experimenters  to  take  up.  in  the 
coprsi'  of  thi'»c  aix  yoiarn  of 
travel  a  inaa«  of  material  vaa 
im|i»rt«d  frviii  all  parU  of  the 
world.  agcrugatinK  at  least  1,200 
different  fl^lecled  things  that 
Keerned  wtirthy  of  trial  in  Amer^ 
ica.  Manyof  these  are  now  form- 
ing anhjucUi  nt  «tui!y  and  ux[N>r- 
iment  in  different  purta  of  the 
country  and  have  Imivu  alludi^ 
to  under  the  nucceeseR  achieved 
or  Ihe  pruMems  now  lit-ing 
wurkBd  out  by  the  Department  apecialiaU. 

Tho  profcsflion  of  a^iciiltitral  exptoratino  has 
been  urif^inated  and  developed  by  the  Office  of 
Plant  Introd action.    The  first  explorer,  Mr.  N.  E. 


nc.  <n.  The  Hun- 
KanAD  tn^lkA  at 
«iO¥ni  by  Di-  R. 
U-  Tiue  loBtiutl) 
CuoliM.  I'uiil 
thU  II 1 1  Ukon 
op  lor  IhiB  burmu 
D>  rUnt  Indu- 
Iry  bll  the  imD' 
rlka  nifil  In 
Amniipji  Ran  >ni- 
Idrixl  from  An«- 
iro'EluiMEnrT  knd 
othar  BnnipeKn 
«CRUiti1ei. 


Fit-  96i    n>  prloktT  pMi  01  Tuiw  I  Oiruntta  AfM-Atdtea). 

u  mid  OH  iliD  >iir<v!>  auJ  lo  lh»  tniify  frull  ilorM  of  thl» 

HsDsen,  made  an  extended  trip  through  Kama  and 
the  steppM  of  Siberia  in  *e8rch  of  liardy  fruitJt  and 
droaKht-resistant  forace  plants,  the  rwult  being  the 
introduction  of  th(!  Turk(«tan  alfalfa  plants.    Sjr. 


W,  T.  .^winRle,  on  two  separate  trips,  esptored  t 
oaiiu.4  of  the  Sahara  for  the  bent  sorts  of  dat4 
palms,  and  nneartheil  a  host  of  new  and  interestin 
fonifct-  and  fruit  plants  in  Aigirria,  with  many 
which  variouH  experimrntcn;  aru  now  at  work  :  hd 
studied  and  perfected  the  best  method  of  sending; 
over  the  caprifyinK  inw^l  that  ha*  ninw  madi 
Kmyra  li)?  culture  a  succeus  in  I'aliromta,  and 
til,iirti<Kl  inv<^sti  gat  ions  of  the  pistaehio  induRlry  in 
Sicily  and  Asia  Minor,  besides  callim:  the  atlenti^a 
of  vlivc-nrowera  to  the  dry-land  olive  cultUftf  of 
Tuni».  Mr.  C  i^.  Scolield  u|ient  a  siiramer  in  Algeria 
collecting  the  seeds  of  a  lot  of  promlsinR  leicami*. 
nouK  plants  that  are  now  attntctintf  interMt  at 
fodder  planta  in  Califomia,  At  the  same  timo  be 
Hccuri'd  the  }ii^t  of  tho  Knbili  fif;  varieties  that 
are  now  fn'owint;  in  th^  sam^  <>t;)te.  Thv  two 
Ruwian  e^]>editi■.•I^l  of 
Mr,  M.  A.  (!arleton  were 
made  in  search  of  cereals 
that  would  rusist  the  ruKt 
and  the  extreme  droughts 
of  the  great  weRt*>m 
plains,  and  the  tons  of 
Bwd  wlivnl  thutwerv  did- 
Irihuti-d  a»  the  result  of 
his  trips  have  led  to  the 
establishment  of  the 
durum  wheat  industry  in 
the  Dftkiilaa,  Nvhrnflka 
and  Kun)4:u^,  and  that  is 
now  attrnctint;  the  atten- 
tion of  the  CalifomiaitB 
ud  u  posdbU-  .•w.iluLion  of 
their  i^erioua  wheat  prob- 
lem. Mr.  K.  A.  Hesinfv 
made  a  journey  IhroiiKii 
the  Cauca-ias  aftfr  hardy 
grapva  and  cherrie*.  and 
went  into  Turkestan  for 
snnd- binding  plants  and 
alfalfaii.  Dr.  j>.  \.  Knapp 
was  8ttnt  twi^e  to  thts 
Orient  to  study  the  rice 
varieties  of  those  great 
rico -growing  countries, 
and  introduced  amonj;  other  things  Ihf  Kiuahu 
rice  that  has  lieen  referred  ta  Mr,  T.  H.  Ke&mey 
had  made  two  explorations  of  the  north  coast 
of  Africa,  thv  fir«t  to  ttelect  *trainM  of  thv  K-rt 
Egyptian  cotton  IFijrs.  100,  101),  the  second  to 
make  a  nollwition  of  th«  many  important  d.itt« 
that  grow  in  the  oases  of  southern  Tunis.  He  has 
given  the  tirst  account  by  a  trainml  agricuHQrist 
of  the  date-palm  industry  written  on  the  gronml  at 
the  time  of  ripening  of  the  fmit,  Mr.  O.  W.  Bar- 
rett, during  the  time  he  wax  Ktationod  at  Porto 
Kico,  was  sent  to  other  of  the  West  Indian  islands, 
and  ha  has  introdnct>d  a  nnmb^rr  of  Tnluable  piantA 
into  th«  tropical  territory  there,  notaldy  vnrictie«  of 
the  cocao  and  the  yaulia.  the  root  cnf  already  men- 
tioned, the  arrucachu  of  Venriuela  and  otlient.  The 
discovery  by  Mr.  I*.  H.  Kclfs  that  the  vanilla  can 
befmit«d  In  Florida  led  ti.>hiK  rec«nttr{ptoMexko 
to  study  the  vanilla  industry  of  eastern  Mexico, 


Pu   91.    1M  iMiaMa  imt 

I I'lMi/lfra  «fv;u).(>k« 
ut  \h*  comini'iirU  prv- 
da<iM  hi  Ih*  Nktal  ni*r- 
k»l  and  wKkh  In  Ad»- 
I  nllM  and  N*w  Xtslaod 
1«  ■  iKipuljtr  tAbIa  TrulL 
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•nd  n«Qlt«il  in  the  ia^ottatioii  of  »  numWr  of 
Tarietios  of  this  vahuible  plant  to  serve  sa  experl- 
■Motal  material  for  hia  nsettrcliee.  lit.  Kolfs  also 


pic.  W.  TBb  true  GottlDU  OllJon.  An  .YRir^rlr^nn-RT'inn  trait 
(turn  til*  urIv  |>«7lnf  plBJiUHon  bl  thl*  frtlli  JM  HUb 
lUlwd  111  Anitrlm,  llrnl  «(  I)r.  Wmlnkn,  vt  linn  AititrlRa. 
Th»  rtotii  v*l«  imnirMl  (oi  Iho  Ittvlilan  of  Poniolncr'  by 
David  FklfehlM.  Ill*  II «<  plw  of  plunt  luinnlui'ik'U  work. 

made  a  trip  t«  .lamaica  to  study  the  camava  in- 
dustry, atin  t\ivTii  mwie  a  ailk-ction  of  camaara 
rarietieM  whicb  is  now  eKtabli»ht>(l  in  Florida. 

A  short  i  It  vea  Li  Ration  of  the  Aiiiinii  triitt  gsnlerw 
of  Austria  was  moAe  la«t  ttijinmur  by  Mr.  Edgnr 
Brown,  who  also  secured  fur  trial  the  Ladino  elo%*er 
ttf  Uw  irrigaUxl  valley  uf  lliv  Pu.  At  the  pnxicat 
time  Mr.  Frank  N.  Meyer.  aKricultural  explorer  of 
ihe  Office,  is  in  northern  ('hina.  and  from  this 
rDirion  he  in  sending,  wook  by  week,  ciuna  and  seeds 
of  hardy  fmibs.  vegi-tabW,  nuts,  Kminii  and  nrna- 
mfntal  pUnU  that  may  be  ox])»eM  to  hai'u  an 
im[Hirtanl  tiearinsoii  the  ajjricuttural  induBtries  of 
the  Atlantic  and  middle  western  mtcs. 

7^  gotrmmmt  mponsibility  in  f^ant  iislroditelwn. 

It  will  be  evidfiit  from  wliul  h&ji  been  Kaid  that 
tile  aims  uf  thia  Offiee  am  not  nt  ail  icii>nti(in.l  with 
thiiie  of  auch  a  woniWfiil  Iwliirie  garden  as  that 
of  Kew,  HeHio.  or  New  Vwk.  It  doeB  not  main- 
tain a  collection  of  living  plants,  whether  of 
practical  voluc  or  not,  hut  ita  fundft  are  Bpent  in 
importing  for  the  usu  of  rx|ipriitieiiti.T«  lliMiiKlu>ut 
tlie  oouDtry  muteruil  with  which  they  L-an  work. 
BMroely  sdaypaaoea  without  i^oittf  rK|iii-.>it  heinj; 
rveeivM  for  w«J  which  id  tu'I  enrrifd  hy  any  weds- 
man  in  tho  dnintry.  A  iiututu-tireeder  in  Vermont 
wants  the  now  Solaaum.  CommfrMnti  from  tho  wot 
linda  in  UmgDAy  to  hybridiw  with  the  onlinary 

Ctto ;  a  eetller  in  flonthern  Texafl  want*  to  try 
oiHHiii  on  ihi'  Rio  Orando ;  the  reiireai-ntutive  of 
&  land-development  company  on   tn«   Sacramento 


wants  to  plant  the  Ks}'|)tian  horsMwan  for  a  gn^en- 
nianur«  crop;  tho  KKf-eriment  Station  of  Hawaii 
wants  wine-grape  varivtiv*  intrnducod  inti  Iho 
islandtui  ami  the  director  •.■{  the  Ata«ka  Expehnient 
Station  luka  for  North  Swudioh  grainii  and  voge- 
tabira  for  the  KInndyke. 

The  governmi^nl  enti*n>ri««  of  plant  introduction 
should  nut  interfere  with  tho  private  £eed  trade, 
but,  on  tho  contrary,  benefll  it,  tor  its  object  ia  to 
create  a  demand  which  the  scedsinen  will  supply, 
ScH^lttmen  have  kept  on  their  cataloi^ues  for  yeurs 
certain  Hiwciut  for  which  the  denmnd  in  m  small 
that  it  doi-.'*  not  pay  to  handle  them,  and  yet  Bome 
of  them  uru  worthy  of  wido  cultivation  in  thlR 
country.  Hovernment  plant  introduction  bring* 
thcftc  to  public  att^'ntion.  Had  the  work  of  inlrn- 
dttcin^  new  fa.m  and  gBrd(n  pliints  lH*n  n  pmfl- 
tahlc  one,  there  would  certainly  be  in  this  and  other 
countriefi  commercial  firms  with  tiicir  cuiltiK^turrt  in 
all  parti  of  the  globe,  aa  there  urc  rug-  and  ben- 
imporlenf ;  yet  it  is  8af«  to  say  that  there  is  rn 
private  concern  in  America  that  would  undertake 
to  gt>t  at  mo(jfml«  e):|if!nKii  the  Manchurian  millet 
through  fiflda  of  which  tho  Japanese  Eoldii'rs 
maa'hcd  in  thu  recent  RuBSo-Japanese  war.  mr 
would  it  have  thought  it  profitable  to  .lupply  thu 
Caniidian  wheat  txperimentor  with  the  early-ripen- 
ing wheat  from  tho  Ladoga  svn  fmm  which  ona 
of  the  boRt  wheata  for  the  Northwuat  has  b«en 
originated. 

Exporimental  work  ia  expenxive,  and  It  is  only 
when  the  hrst  stages  in  thi^exi-erimetit  have  beetl 
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new.  TbcCarabbwD.orSt.  fobn'tBnail.of  tlwHedltnim- 

QMo.    PihI  (.f  >  ((i[|lU(  [imxliirlng  tiT«.    lOrafowla  M,l<-ji><i.> 

pu.sM-d— wliun  a  demand  hjut  gruwn  up  for  the  needs 
-  that  there  is  money  in  keeping  in  stock  a  supply 
fur  thJM  dt<niand.    Undttnttanding  lhii«  point  fully, 
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Pill.  1(N,  Tbo  Ailununl  FeyptiAL 
WtlOD  uted  hy  Dr.  WrbMi  In 
Ui  bjttiditlas  •>P(  innta. 

■t  hu  k  loriB  >tai>li!. 


a»  voA  of  tb9  Offleft  of  Plant  lntr<uiuction  is 
plBlui«d  tOceaMUM<maa«xpt:rimi>nl^  huve  trhown 
the  rooney-inakint;  value  uf  a  crup  at)  atxni,  in 
othtT  wonls,  as  Ihu  HM.-^  rirtiut  dccido  that  il  Ih  to 
their  advantHge  to  taky  it  up.     * 

Thwnj  \%  another  ureal  rcaaiinn  why  the  plant  in- 
troduction of  »  counlr}'  Khutild  be  in  the  handfi  of 
the  government.    Thii  lies  in  th«  dan;!«r  of  th.- 

introduction  of  tosi- 
ouB  weeds,  i  n  »  e  i'  t 
[Hfstfl  und  fung(>u^ 
parasites.  This  '\A«a 
Is  qoil«  diaticiL't  from 
that  of  aquamntine 
afrpetinR  all  privnti? 
introduction  a.  The 
datnaK^  wrought  liy 
fungDUtt  and  insL-L-t 
pests  in  Kurope  haa 
Wn  80  grwit  that 
practically  prohibi- 
tive i|unninLiTii-i<  have 
been  placed  «f,iilniJt 
the  introdQi.li"n  tif 
furcign  plants  in 
ItatyandlJn-ere;  and 
in  this  ri«|iwt  thew 
cnmntries  have  buen 
followed  hv  the  Ar- 
K<-'titine.  "fh*!  ri'fult 
has  been  that  the 
jiytato-g rowers  of 
(ireccc  have  seen 
their  potiito  vurii-tics 
deterinrate  without 
h«ing  ahltf  t*)  gut  a 
chan^^e  of  iw«d,  and 
in  .\rgentint  the  pre*- 
Dure  to  get  new 
thinj^H  was  Bci  great 
that  He«l»  wmrc  jm- 
porled  cliindeslincly 
in  large  luantitii-a, 
und  till-  law  htw  had 
t«  be  repealpd.  The 
dnor*  hni!  Ui-r  shut 
Ifl  private  intrwluc- 
tion  iind  yiit  no  jiro- 
vision  wax  made  for 
the  trnvernment  to 
meet  the  lugitimate  demand  of  the  pt'ople  for 
foreiRii  planta. 

In  i>ringin(i  a  new  plant  into  s  country,  with  all 
we  now  know  of  plant  diseases,  it  would  be  a  calam- 
ity to  introitaci:  it^  |>articutur  disease  with  it,  yet, 
nnlc-w  done  with  the  Rreateat  care  and  under  the 
supitrviiiinn  of  exiM^rts  who  know  how  to  innpM;!. 
dioinfect  and  fumigate^.  this  is  almottt  xure  to  occur. 
Two  important  plant  induatrics  which  tlifi  Depart- 
ment \*  now  nt  work  im,  tht>  mango  and  th^ 
pietacbio.  could  be  seriously  injured  by  mjudiciooe 

C'vatv  introtluctions  that  would  almost  surely 
ng  in  tho  dwtructive  mango  weevil  of  Java  and 
adanicemus  pistachio  hud-borrr  from  Sicily,  pe«tA 
that  an>  now  unknown  h«re. 
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7^1!  poMibilitifn  1)/'  f^itnl  intr»diuHim. 

The  possibilities  of  orRsnued  plant  introduction 
are  almost  unlimited.  Hni^vgh  has  ntr\-ady  ktm 
done  in  this  country  to  attract  the  attention  of 
other  nations  which  had  not  hithi.-ru»  ri-a!iwii  itg 
im|)ortJinc'- ;  and  ihi-  liniL-  i»  not  far  off  wlieo 
the  interchange  of  plants  b4-twi!«-n  eotintrii'H  will 
aAsnmn  proportionn  that  ar^  now  not  dr*amed  of 
evfrn  by  the  moat  enthtsitwtic  believer  in  tJii*  work, 
and  the  building  up  of  new  plant  industrits  ins 
toiinlry  will  one  day  rank  with  the  ereaU-st  of 
national  ditties. 

Thu  rate  at  which  new  plants  arrive  today  is 
such  that  the  inventory  of  uccctidonii  in  tho  Offioft 
in  tho  ]ii.it  two  years  comprrPf*  i.vcr  7.000  entrj««, 
while  in  tho  throi?  years  preceding,  only  4,000  new 
things  were  broii(;ht  in  by  ttit-  Cllicc ;  altogether, 
since  1838,  over  19,000  selected  seeds  or  plants 
have  entered. 

It  i»  Tint  intended  to  give  here  even  a  partial  list 
of  the  ititroduclionB  of  the  Officp  of  Stfed  and  Plant 
Intnvluctinn  and  iJistritintion,  hut  only  to  ra«nlioii 
some  of  the  ftppcitw  whow  names  do  not  appear 
ill  former  cyclri|redisa  of  horticulturv  or  figri- 
culturu. 

A^ropjfran  triilalun,  J.  naort,  (Irkmineic.  Kron 
Wftlujk.i  KxporimK-nt  Station  (in  thi*  dry  ctepm  about  To 
mill's  tiiil  01  Kotimya.  toalts  of  Siiratof  on  Volga  rlTwri. 
Huiwln-  Kiifuivrd  thrtJiiKli  Prof.  N.  K.  Hiiruton.  May  2S. 
IS!)^.  Niiitvii  dry  st^piw  in'fuui.  ^i>'>il  (mm  plKnu  f-ulli> 
vated  one  yoar.  Director  Doj^lfta.  of  ihe  Waliijka  Station. 
rej(an)ii  thiii  »iii!<:les  promlsinj;  fur  fultlvatlon. 

An-drapiigaa  rufa*.  Kuiilli.  Jiirntu".  Grnminuw.  From 
Matlo  Groiuio  rri>vinci?.  Driizll.  I*rfiirnt«d  by  the  DrwiUan 
lomiBtvr.  Hin.  J.  P.  da  Aaiiio-BruBil.  Decemlier  1,  lt»00. 
A  native  r<Hldcr  KrMa  oallui]  bj  tlii-  I'ordgKiMM  prvri- 
itrrio.  Diuk'nliod  tiy  Mr.  AuiiuBraail  in  hi*  book  on  Bra- 
lilian  ajrricuIHir*. 

Angfliea  tjiiivilrii.  hina.  t^mbelllfers,  F>oin  Najilea, 
Italy.  R.H-i-iwil  thmuith  Mr.  W.  T.  .>!winKlc.  Maj.  IKW9. 
Said  tn  have  a  murh  morp  flwhy  leaf  and  italk  than  Ihe 
onilnmry  Ani;dlca  l.-trrKuiiiirfrM  <^tiiialii).  Of  ihla  lat- 
t<T  [ihijit  \'i!rn">tiii  Btiyit:  "The  sti'iiia  mcI  leitT-tftalks  an 
wit<-a  ;>ruBen'cd  with  tugai.  The  li'avf«  an-  il»o  twed  wa 
vemtable  in  nomc  port^  at  l^un>p«.  The  root,  which  » 
»p1(<ndid1v  ithuped,  ie  vinpluy^il  in  tnedinn«.  It  i»  aume- 
timeit  called  Tha  floul  of  Ihft  llolj  Ohftrt.'  Tint  iitcda 
(intiir  intn  tho  emn|HUiiIion  of  vuriuui  liquom."  B;  *aRi(>. 
the  candled  sncelica  is  prefprrcrt  to  citron, 

ArraeafUa  rttulmta,  D.  C.  lA.  zantherrbiza  Baocr,). 
Arracachn.  llmbelliriim--  Kroni  J.imaica.  Rpcsivrd  throngti 
Mcwra.  Lalhmp  nnH  Fnirchild  from  iho  Hhik'  Ilotniiicnl 
GardeuB.  Kianaton.  A  carrot-liie  Ti^eetable  much  luei  in 
tropical  nnd  nulitmiiirnl  i^imth  Amrrita,  captcially  la 
Vvnomola,  wlii;rr  it  Ik  culled  apit.  Tbo  ruoU  ar«  fiMm- 
g^led  by  nulidivisii'in,  nnil  th»  {Liitttun<  ia  moch  like  tiat 
given  to  oelen-.  tbaaj;h  no  Miinchinf;  is  nMesaary.  Sne- 
eusfolly  introdncpd  into  Porto  Rico.  In  South  Amartea 
gonerallj  eaton  in  tnujut.  |i»i  nuid  to  bv  tinat  vhon  friw). 

A»traifalv«fahnt)ii.  hum.  Ij>inimin(ipcv.  From  Frnnf*. 
RecfivBd  Ihroosh  Mr.  W.  T.  Swingle.  Decemlier,  I8&8l  A 
»|HicieN  nuLive  to  the  CaucuHu-s.  It  ahutilil  Iw  tri«d  a*  a 
forage  plant  in  thn  Ilncky  mountain  rreloa. 

Atlrebla  ptetinala,  P.  Hat\[.  Mitchell  grass.  Graai- 
inwe.  From  <^ovtal>ali,  New  South  Wales.  Preeent*d  by 
Mr.  1(.  W.  Peacock,  August  Tl.  IWX).  ThU  la  one  of  the 
famooa  Uttchtll  gTa*»r-K  ftnd  ia  rf/cuAi-ii  hy  aom«  aa  tha 
best  of  all  native  i^iuwca.  both  for  its  droaght-endarlBg 
qualitim  nnd  f^r  its  fnilvning  jiropBrlle*, 
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Bltitmidia  IwMMrpo,  P.  Mocll.  tUiiy-jHiddinl  Cninn. 
Chicifanp.  Anausl,  L  to  II  f*et  Kigh,  cifCirNd  vith  vvlbtM- 
c«BC«.  F«(l  haiiY.  Pc«ultu  to  lli«  Darling  river,  nniy 
plaiH  near  tbo  Hurray  rinr,  and  |t*n«riklly  tmr  Iho  arfJ 
plkin*  of  Aiutr^iB.  MakM  it*  Krnwih  iIuHiik  lh»  hultuol 
part  of  Uh?  ynir.  Valuahle  for  forage.  Rpfere.ncc  :  For- 
■Ke  PlanU  of  Auslrnlia,  p.  iL  liiCriMltLC«d  by  J.  H.  Mildein. 
Sj^ey  Butunic  Itanlnn.  Uirch  1,  IWM. 

OKnlpiiiia  hrtv^iJia,  Bull.  Algnruliillo.  1.0KnminoB«r. 
FroBi  SantlaKo.  Chile-  Kwelved  thrtingh  Mesafs.  I.athrop 
aod  Paircbilj,  July,  ls!<).  A  Jt-.icrl  nhmb  fnmi  tht-  m^loa 
abtnit  Uavco,  ktowuik  whcm  often  no  iiuw  fall  for  on 
«Btir«  jt*t.  rb«  shrub  prodacM  an  al>un>)anc«  of  Hm/iH 
fioi]*  that  »r*  remwluhly  rich  in  tunnin.  7hc  industry  oF 
tlMJr  export  hu  baoii  reiy  prafltnb!«  in  ilumxo,  and  it 
hm  htn  propOMd  to  cultlv;it>>  th9  Khmli  in  othir  aectintui 
oC  ChiU.  At  pment  only  uilil  iikntu  furnish  the  iK^da  of 
ooamcrce.  ThU  U  a  ittrub  emim^ntty  luitrtl  to  Calirurnlan 
deaert  conditio  nil,  and  iihnuld  h»  teat«d  in  Ariiiinu  ax  uii«!l. 
It  a»3  bo  npooted  to  be<ar  fmlL  in  four  years.  TIil-  K'cdn 
obould  b«  Uk«i  fran  the  pmIh,  L-arefully  anwn  [n  tin-  u)wn 
gnmad,  and  coreml  witli  about  thr*«-fourth3  uf  on  inch 
of  wnl.  C*n  ibould  bo  oioroinml  to  (tiro  tb»m  only  d  littli; 
wsl«r.  llw  pknt*  could  be  {wtttJ  nnd  tri)nnpUiite<l.  but 
th*  bett«r  wtf  vwli  h«  to  try  a  f««'  in  th»  ofxrn  ground. 
Thli  11  varOty  of  Mrioiu  attiintiun.  The  umuuiit  ot  tunnin 
burav  by  th<i  [tntk  i«  vnry  gTBHt.  and  it  U  aaid  that  they 
contain  a  valDsble  calorinK  matter  aa  well. 

GaalpisUt  toriariit.  Willd.  Divi-divL  l*[tuniin(i»if. 
From  France.  Ilwivwl  thrwunh  Mr,  W,  T,  Swingle. 
Marcb,  IS99.  A  small  l<'£i]min<iua  tr^e  20  to  SO  fmt  kigh. 
from  tiie  West  Indies  tu  lirudl.  The  jjwJe  i-'untain  a  high 
p«rr«iitag»  of  tannin  and  »re  larxuly  exjiortiid  tu  Eurnpe. 
^e  tm*  tbrivoa  only  on  tha  Maahor*  or  in  unit  marMhi-a. 
For  trial  along  the  Florida  coast  and  id  the  tro[>ica]  jim- 
aewiona. 

Cupfarisiium.ii.VoTiii.  apiiwlm* Caper.  Cappariiiese. 
Prom  Fr>iic«.  It(>reiviMl  throagh  Mr.  W.  T.  SwIukI^.  Mamh. 
1899.  Cbpiritr  taiii  fpinr.  an  imprnvi-i!  varinty  uf  tln> 
caper.  The  buda  arr  much  rniiinr  to  Knthor  than  thoae  of 
the  offdinary  apiny  sort  Thin  varitrty  la  laid  Ui  conn-  trtte 
froroae«L 

Otrifig  \HeTOf\tiUa.  Pwp.  and  Kndl.  Jiurilla.  VoMti- 
floraoMk.  From  Olaya,  Moiini.  Pt.«i"ntwi  by  Pnif.  Peliji 
PoMC  R«e«iv«d  December  10,  liX)0.  A  cunoue  fruit, 
baiifc  dnnk  as  ona  would  awallnw  n  raw  of-z,  nnd  not 
eatOB.  Tin  Mama  i«  JarrillB.(>r"littl«  ptch«^"  be>caiu«  it 
ia  abipad  lik«  a  iiitchor  and  In  always  full  of  watt-r.  Th» 
water  contain^  in  It  in  freah  and  ^liirhtty  urirl.  nw<-ml>ltnu 
knos  Juii-f.  When  thn  fruit  i*  t>ilci>n  froin  th«  t'l.mt  it 
acqairM  ia  a  few  d\vao  bitter  taete.nnniPlKln]!:  like  lemon 
poM. but  without  iu  nrania.  The  pUut  in  n  gien-ntiiitl,  hitlf 
cSnAer,  ami  jsfiirt  wild  on  the  hilla  uruund  (Vlnyrw 

OnfaxrM  yaeni,  Linn.  "Jac£od«a  prie."  "  (Sievalon." 
Mciidew  Knapwf^.  Comjxwltft.  Prom  Prunpv.  lipcL-in.>d 
tkroort  Mr.  W.  T.  SwinRle.  P«*inb*r,  I91*S.  Porenninl ;  n 
plut  for  aftttrmath  in  clin-atad  maadowK,  uuitHbls  tJ>An(,«r 
bto  natOTBl  nod  artilli^iitl  misturM.  lis  presence  amoofr 
tfef  hvbaca  la  conalilered  an  Indieathn  of  koimI  qunlity. 
The  Hem  and  htavm  r.onlnin  a  y«lli)w  rnlnrina  matter. 
Under  Lhi*  nttmc  wvwiil  npfrirn  and  varietlea  closely 
rtUtod  to  it  and  knvinK  nearly  ihe  aame  qualUi^  are  fm- 
4|Veal^  coofoondad  in  coramnce  and  rultiratiim. 

aJori*  mrgaU,  gw.  Rhodo*  (Ira**,  tiramiuMD.  Ptimb 
Ca|)e  Town.  !u>ulh  .Vfric-a.  Rxreived  throBKh  HeMn.  La- 
tkre^  and  Pnir^hnd.  May  6,  1903.  A  t^meni*  of  piutum 
cruH  that,  althoojih  acatUmd  widely  thrnufrh  (he  tropic* 
of  both  himiapbnm*  (ai'i'rir'line  In  (he  h<ifik-<.h]i>i  prnhably 
iM  bwfnr*  b«»n  brouebt  into  cullun.'.  Mr.  Ceeil  Hhode'ii 
hnd  the  aeeil  of  titli  pisnt  eutW-te-l  wevvral  ynarv  hk'i  and 
aevB  la  larice  patrtHM  on  hin  plnri'  near  Cape  Town,  ralM 
"Groot*  Schnr."  Tho  eroa*  haadnnewell  there,  fmnn log 
b«a*7  toda  of  a  xood  hwbageh  This  dow  not  awn  to  be  a 


draazbl-nuiiBtant  farm  :  at  leiiet,  it  iti  not  able  to  witif 
•tana  very  sovore  dry  weather.  Ilowcvcr,  a  tcroMi  which 
bua  Attroctod  tlie  attitntion  of  >o  kdvn  u  irultivatur  a*  Mr. 
Rhodu  afid  ia  neeting  with  favorable  cnrament  from 
many  praetioal  men  at  the  Cape  dsservei  a  thuroo^h  trial 
in  AmHnVa. 

Uiplnrhnt  /titca,  Beauv.  Swamp  Graw.  Gramlneie. 
Krum  CutiUljuh,  New  l^outli  Waleii.  Preaented  by  Mr.  H. 
Vi.  Teiicdolc.  AuKust  3,  litOO.  Thin  unnuat  ^riUM  tcrnwA 
plentifully  in  dump  and  swampy  pinccs  nnd  in  worth  culti. 
vatiiiK  un  low-Iyiuft  waale  landa.  It  malie«  deBlrnble  hay 
ufid  eniilaKc.  The  plaot  producer  an  ubundonci:  uf  eveit 
whii-h  ripon  late  in  the  winter. 

Haeanmia  u?i»ei'f»jt,  Oliver.  Troehodendriwe*.  From 
London.  England.  Purebsaed  from  Me<isT8,  Jumi.-*  Velleh 
&  Stjnii.  Ltd..  Novi-mliifr  i'l.  VMH.  Xi  uiic  Lim«  muah 
Biioltea  of  a»  ft  pomibie  new  (winn-e  of  rubbve.  Iw  leivei 
contain  a  itab«taDce  Himllor  to  India  rubber,  but  aa  yet  no 
lar](e  quantity  bus  b*«n  euiKrimetiU'd  with.  For  oxperi- 
nn!nt;il  plantingB  in  the  Pouth.   China. 

Etitrtma-  htierufdia,  Fmnch  &  t^av.  Dry-land  wasabl. 
Crudfene,  Prom  Yukohamn,  J»p»n.  Prw*i-nk-d  by  Mr. 
H.  Suzuki,  ot  the  Yokohumii  Nurnury  (,'<imininv,  throujih 
Mr.  David  Pairchild.  Ropflived  April  IW,  liflJ.'  Thin  Aty- 
land  waaitbi.  or  Japanese  hone-radiah.  vi  enid  to  grow  well 
in  Hhude.  but,  beiitj;  nati've  of  the  central  part  of  Japan, 
miKbt  niit  nmiiit  our  rlimaU-.  It  i">-Bm.«  mui'b  iianiwr  of 
cultivation  than  the  onlinar}-  wawibi  i£\iJrr7n(i  B'a»a6i"l. 
thounh  il  will  takt  some  yeara  before  It  'gjemt  to  the  aUe 
iif  'irdinary  wanahi  rontii  \  but,  iia  Ibe  leuven  have  a  very 
good  Aavor,  it  la  aaJd  to  "ck  eaten  by  th<>  natire^  as  one 
of  the  btiat  kinds  of 
Hpico.  Wild  ;  not  in  cnlti- 
vatiin  yet. 

Evtrtma  Watahi. 
Maiitn.  JapaiiMe  hon«o> 
mdbih,  ('rucifnr*.  (Flj[. 
102.)  Frum  Yokohama, 
J  apun.  Pmaenleii  by 
McMDi.  Lalhrop  nnii  Fair. 
L'hild.  Rei-eived  Ilecember 
T^lftOlt.  Thewanubi  tskee 
the  .laini?  plitcc  in  Japan 
that  thi>  horuiriidii-h  diMf 
in  America,  furuishtn^, 
when  xvrvod  at  thu  table, 
n  diillrnti',  lif>ht  |rr?en 
condiment,  with  a  sharp, 
iiltreeiilile.  |iuni;!(<nl  flavor, 
in  Miime  rwnin'rtji  nuiwriur 
tohOTse-radtMb.  The  plant 
is  i^ultivaled  in  tiiuiiiitain 
valloyn,  in  KprinKy  land 
whero  there  i«  on  abun. 
dant  HU]>)>ly  "f  niiiiniute. 
Half  ahiide  is  Kivtn,  The 
mAthnd  of  cullivntiun  i» 
deacTtbtid  in  itullelin  Xo. 
'12.  tturpau  of  Plant  In- 
dustry. IVpiirUnent  of 
Atfriniltnrp. 

Futitea  pahyJari*.  &>dlro.  GramiDes.  Prom  Quito, 
Rt-uoilor.  rratented  by  Mr-  Luis  i^ixliro,  R.  J.,  n  botanint 
and  ttudeni  of  Bcoador  Qgriculture,  tbroush  Mr.  David 
PsircbitJ.  Received  Mny  £~>,  1W4.  Mr.  Sodiro  remarks 
tbat  Ihiit  la  one  of  the  witM.  ri»nnarkab1«  forage  grasteii  uf 
the  ru'iuntain  rcnicn  <^f  Kcoadnr.  It  i»  likely  to  prose  of 
value  in  cort.iin  part*  of  thin  rriuiitry. 

Garfinia  Critbifa.  Lmn.  Guttifers.  From  Buitenurg, 
Java.  Dutch  (^anC  Indiea.  tieceivHl  from  Dr.  Trauh.  Sep- 
ItMnbrt  2M,  ll>iM.  Deniennil  fnf  nw  as  a  slork  on  which 
to  graft  thi-  moneoalcen.  or  fur  brredlni;  purposes, 

(rttrcinio  Voehinchintntit,  Cboior,   t-tullifere!.    From 


Pig.  lOJ,  jMp«n«M  borae-ndisb  or 

wsaslll     tKntrena    K'muAi  1 
)l;.?r\«ii  •riiii  vevry  Ail,  ,lliiiiiir 
in  J  upon. 
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DurbftriuNntal,  RMoivHl  thmogh  HtMstn.  Lathrop  Hnil  Fnir- 
child.  Novembor  9,  IdOt.  Tbii  tren  U  n  mure  ri|rortiiu  cinrr. 
and  eaaiur  In  adapt  to  cuUlvatlciii  ihui  G,  Mangettana,  lb« 
hue  niiiii][o«t«cD.  It  is  sltio  a  beavwr  boorL-r,  anil  it  ia 
v^lunble  in  cgon«ctton  with  uporimen-tt  na  Iho  cultivation 
of  the  in»ng>iiiU->>n  In  Fm-tfi  Kiita  Anil  Hnvtiiii,  Thn  fniil 
ii  of  a  goldiL-R  y>>l!i:iw  color,  one-sc^iei),  with  charactprislii' 
[t|[r«irabl»  iii-ii!-lliivi)n*d  jiulp- 

Ilrx  Paragurnru,  A.  St,  Ilil,  Paraguiiy  ti-a.  Mat#, 
llli'insB.  From  Ff;ince.  Received  thioufih  Mr.  W.  T. 
Swinuln.  Miiri.-h.  IK'.i'J.  The  Iruvtis  al  Uiia  stvntb  or  amall 
trea  an  vitoiinivcly  UAnil  in  I'vmth  American  cuntrim  lui 
a  gubslitute  far  toa.  Thii>  ie  a  mmall  tree  rriKKhi;  the 
hciKht  at  lA  ur  20  f««t,  which  icruwi  all  thruu^b  tiuuthcru 
South  America.  The  Ic'svw  urc  firpparod  by  iJryinK  and 
rowting ;  bat  in*tcn/i  nf  hi-inji!  hAntll«»j|  aflprirntcly,  iw  in 
pr*paring  Chinen-'  t^ii.  lareo  branches  are  ilriei)  iiy  a  wnrwi 
fire  and  thuti  ])lai?oiI  on  ino  hard  tluor  and  boateo  with 
Rltckf  until  thii  ilry  lonvpii  full  <iir.  Thcuic  Iituvibi  iu<'  thnn 
iLwd  In  much  the  s;inw  w^  aa  orditinry  tea.  It  in  aswl  a« 
^  bever^«  by  mlilionj  of  people  In  Soath  Amerita  and  U 
uMul  .w  rnt^ii'ine  to  a  small  extent.  The  tree  is  not  culti- 
vatci^  in  South  America,  but  them  are  unid  to  In-  numcfnmi 
and  iMteiisiv«  fonrts  where  it  is  thu  [ircdoniiimting 
(pecicti. 

Lolai  uliginont,  Sthkuhr.  Hird'«'fiiot  Irofull.  Li-gn- 
minoesp.  Trnm  Franro,  Rnefivfid  Ihrnnith  Mr.  W.  T. 
Svinulir.  Dc'comber,  1898.  Perennial:  a  very  £iioH  plant 
fur  miuuluwn  and  damp  woodM.  dvniandln^  more  humidity 
tlian  L.  rnTiiiridalNi :  talWr  and  Ki*"^*  tnun  fijdcli-r  ;  »ur- 
ceedfi  well  m  thi^  »hadr,  in  [x-at  ho|i:ii.  henthn  uni  arid 
manihiui,  nut  ealcnreoiu  :  haji  been  huk^'mI^  ''»'  th^  ftir- 
nnaCifin  uf  artiRciul  prairien  and  '»  vvry  ^uit^ble  Tir  mix- 
tures  for  mcadlnwii  and  n>Ltural  piLtturos.  This  ]>iln)  U  a 
little  JDoru  prolific  in  iU  itiH>d>?  thun  L,  mrn-ifulatu*.  It 
mity  bo  rii»'n  from  Miirch  to  Miiy  and  even  in  satuinn. 

Wtdieaffo  falealit,  Linn.  Medic,  Lognttiinoiuf!.  KVom 
Wnlujka,  Russia,  Kfc«iv»d  thradith  pmf.  N.  K,  Hansen, 
May.  ItraS.  Kegaidud  by  Diret-lor  Bogdan.of  the  Walujka 
ExperiniHnl.  ."^tuLinn.  na  a  |)miniMin)[  foilrlitr  plant  far  dry 
iteppen.  where  it  i«  fwind  native  at  W.iJiiJka, 

Medieago tativa.lAjm.  TwkMtan alfalfa.  Lef^ntrnon^. 
A  Tarkcetan  variety  tir  atmin  of  the  ordin^vry  luivrnt^ 
or  alfalfa,  introduced  by  Prof.  N.  E.  llnninn,  in  l!(98, 
and  hae  proved  a  distinct  buccow,  more  particularly  in 
tlioee  r«gion«  eulij<>ct(Ml  to  aevere  drought,  and  un  iioilii 
inpregnatod  with  allcali.  lU  realttanco  to  a«Vi>ro  cold  hat 
not  been  m  oatiafuelarily  proved  u  ita  hnnlinoaw  ttnder 
eondttionaof  dmusht  and  nlknli.  Profwinr  llatii(c-n  secured 
Mod  of  this  variety  from  RuLhikra.  ^umaikaiid,  Tmlilietiil. 
Sainun,  150  mili-*  mirth  of  Mi-rki-.  in  thi'  Kirnhii  Tan.-ir 
iteppM.  and  (rinm  Kotdjn.  Chinn.  njiirkrnt  and  Kopal. 
This  rariely,  aa  well  m  other  dn)U|,-ht-reaIi<tunt  fiirma 
introduced  from  Al^iera  and  Arabia,  in  likely  (o  plaj  an 
important  r^lo  in  ulfulfaroLtivFttion  in  this  oountn'- 

MttUotut  naercitlafhfft,  Pumel,  Melili't.  LieiriiinifKWse. 
Thia  aptciea  of  melijot.  nativo  to  Algeria,  dllfera  from 
moat  ef  tho  »wii*t  cloTeta  in  hnvioK  no  pronounced  odor. 
In  conteqUHniie  of  thlii  It  in  mndily  naleti  by  rnttln.  It  haa 
nicceaded  ve<ry  well  at  Ihe  Experiment  Station  at  RouTha. 
wh«(»  it  altalim  ii  lieiglit  of  3  to  6  foel, 

tfrJiaijminu/tffnrn.Rcnuv.  Mnl.-uuDn erikin.  Graminnm. 
Prom  Btai^.  Prewntcd  bj  Senbar  I.  Nory  da  Ponaeca,  of 
PtnunbiKio.  This  la  aaid  to  be  the  flneat  poature  ^aaa  in 
Bniil.  Should  be  tried  in  Florida. 

Jfi/eanfAui  eBrulriuatcit,  (?1.  flraroinnie.  From  Ynko- 
hama.  Japan,  Preeenled  by  Mr.  H.  Siuokl,  «f  the  Yoko- 
hama Norwry  Company.  Re(?et»*d  Mareh  a.  HW-1.  In  the 
nativa  re|[ian  vb^r«  Ihia  plant  ia  i^wn,  Un  luuvnii  remain 
men  all  throoKh  Ihe  y^nr.  itnd  the  cattle  ar»fed  nn  it. 
Ft  abtnli)  be  rut  while  youn^,  before  It  rMchea  ita  full 
rnnrlh,  iia  thr  Ntiin  geta  hard  if  letl  too  InnK.  Vuung 
■terns  con  be  cat  from  tfm*  to  time  thranitliout  ni'^r^y  thu 


entire  yew.  but  a  few  iteme  on  each  cinmp  ahootd  alwaya 
be  loft,  aa  it  somei.im«it  diea  If  cut  too  Knverely.  It  ix  diffi- 
cult 1<J  get  aeed  uf  tbia  plnnt.  ua  thn  ntenu  am  conaiantly 
cut  by  the  vlllajjors.  It  Bcldom  seed*.  The  Tools,  howAver. 
can  bo  ercured  in  any  quantity. 

HyojMirum  J4iirrii.  A,  Cunn.  Sweet'fniit*^  mygpoiw. 
Myoporacc:e.  Erect  shrub.  It  to  4  feet  bi|ih,  with  Itaev 
le:ivLit  1  to  2  Ini-'hiit  long.  Siud  by  enme  to  be  peto- 
onoux  when  in  fruit.  Others  st.ite  that  it  ia  a  good  fonga 
pUct,  Found  principally  in  the  intArinr  of  all  the  ooloniaa 
uf  Aiwlralia.  ISee  Forajte  Plunta  of  Auxtrxlia.  p,  40,1 
Inlroiluri'd  by  J.  il.  Maiden.  Sydney  Rotsnic  Garden, 
March  1,  1S()4. 

NtBkdiiimlapfweum,li'SLam\mt,an.  SnpindaoeiD.  Pr&- 
si-ntcd  )'Y  lir.  Trcub,  BuitqniqrK,  Jiivu,  throuxh  Ur.  David 
Fnirc-hild.  Rec^ivi^d  Mnnih  31,  1905.  This  apeciee  and 
XrphrUum  mvlabile,  Blume,  knovm  aa  th»  "  eapoelaran,* 
prmiuee  fniita  for  au|H>ri<ir  to  tho  litchl  In  InneinniinM*. 
Till!  fruild  difFor  from  thnt  of  thn  litohi  in  hHving  distinct 
ioniE  pmtabentncen  frnm  the  fmit-«kin  vhich  make  then 
resemble  auperlltially  well •  dfevnlotwi)  "cedar  ap^ee," 
ihauxh  much  darker  in  i^olnr.  They  ore  two  of  the  fhow- 
ietit  nnil  moKt  dclicioua  fruits  culbinted  tn  Java,  and 
nb.ould  have  been  Introduced  long  a^o  into  the  Went 
Indiii. 

Ononis  atw/Zano,  IVimel.  Ononi*.  Lg^minom.  Thia  ia 
xaid  by  Doet*r  Tmhot  ti>  be  a  good  gre^n-namire  for 
heavy  aoiU.  It  ia  found  amy  in  Algeria,  where  It  occura 
in  fen"  bituliltMi  un  clay  hillK. 

OraliteTrnata..  Jacq.  Oca,  Geraniacen  Yellow wiriety. 
From  Franco.  Recciwod  throaeh  Mr.  W.  T.  Swingle.  Feb- 
ruary 13, !«;».  The  oca  of  went^.Tn  South  Ann  rli:a,  where 
It  ia  much  approcinted  an  a  vc^elitble.  It  >j>  a  porennial 
plunt.  but  caittvated  a»  an  annual.  lis  tubers,  which 
nisemhle  putntot^a,  sre  ncid  n-hcn  frveh,  but  after vapoeure 
tu  the  tiiin  b«M'"inp  floury  iind  sweet.  When  dried  tor 
xererat  weekn,  they  bepomo  wrinklnd  and  taate  xomothioft 
like  dried  li|^.  In  thiu  condition  kno«-n  aa  ealti.  For 
dir«ciloni  for  pluntin^;.  u^u  Vilmnnn's  Vi'Kulable  Csrdon. 

fanienm  viiiUi.  Sw.  Pais  tt^iw.  nrjimint«»t.  From 
Jamaira,  (teceived  throuch  Mewrs.  Lathrop  and  Fair- 
child,  March.  18'JQ.  A  truptcal  hay  and  pasture  graaa. 
intnKliii*il  lii-fiirp  1S£1»  liy  prir.iiir  individualii,  adaptvd  'o 
caitivation  on  rich  muck  or  swampy  Kiil*.  Propagatad 
mostly  by  root  division.  Has  proved  prolluble  In  southern 
Texan,  and  is  bvinK  experimented  with  throughout  the 
Ijoath.  An  ifieeiidiiiKly  vLgoroux  grower,  and  aveiyncfiv- 
lent-HtJimmed  specim. 

PaipaiMm  difitaria.  C.  Muell.  Gramine».  Prom  Ca|ie 
Town.  Suuch  Africa.  ProsfnU'd  by  Prof.  P.  UacOwan, 
Ciivvmmi'nt  tfnljnint,  thrnu|:h  Meiwn.  I^thnip  and  FUr- 
chitd.  Received  May  6,  1;n13,  Peed  of  a  grwa  which. 
accurding  vt  ProfeHMjr  MacOwan,  ia  promising  for  motsl 
bottom  land.  It  will  mil  endure  cold  weather,  but  Ineollcd 
to  nubtropicid  conditions. 

Ptnltia  pirgnii-  Lede,  KaroolHinch.  CornponiUe.  Prom 
Ward  No.  3.  Jansenvllle.  South  Africa.  Receleed  through 
Mowm.  I.nthrop  and  Fnirrhild,  Way  2,  ISOl.  A  bw-grow- 
ini^,xpr«iidinehtiHhye«m]mHiiB.  which  iRynrKnntarally  wtum 
the  tips  of  ita  branchea  arvh  oirei  and  biuch  the  grooDd.  la 
thn  eaxtiim  province*  of  Cape  OcSuny.  vhi-re  rains  occar  In 
sunimi-r,  but  where  long,  nercre  dniDghti  are  frraoent, 
this  PenUia  Is  one  of  the  most  valaablo  of  all  the  Karm 
plants  for  f^rdder  puTpoaM.  It  !e  Mpeciatly  good  for  tbecp 
and  goatSi  which  oat  it  down  ulmoat  to  the  ground  Itoiigh 
toit'd  uniuocf^wfiitly  in  Ausitrulin,  tho  plant  !■  ef  MMlh 
great  value  Hint  it  deserve*  a  tfaorough  trial  mAmariMiiBi! 
should  be  uAf-d  In  expertueBti  on  the  dry  landi  in  Hawaii 
and  in  nouthem  Califumia.  It  has  grown  and  fnilled  for 
(ieviirnl  yeiin  at  Rerkeloy.  Cntifamia.  whrnv  it  wa*  intn>> 
duced  previous  to  1904. 

FhaHfoiuM  viriitittimui,  Tenore.  Gram.  LegnndlHiMti, 
froia  Athutu,  Greece.    Itecuved  through  Mr.  D.  G.  Pair- 
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«Ulil  Km  9,  190t.  One  of  (1m  nuilint  uid  niMtt 
4eli<«to  bean  in  tb«  w«rM.  Tlw  beiH  tn  sot  nnicli 
Iwgar  than  gniat  at  neo  and  trt  of  •  d««p  grean  nulor. 
Ttw7  «r*  Slid  to  b*  UMt  ^elickms  when  c(»k«d  &Ion0  «r 
viifc  rice  in  the  Datlonal  Graoh  iMt  cillwl  r*^-  Tbnir 
enllim  ia  CrMea  U  ratiictod  ncd  Urn  bniuii;  kra  od- 
■dnwl  I  ETUt  ii«^:ic«C7.  Trnf.  Tb.  de  Urldrtich.  of 
Atlwna  Cnjvftnitf.  edited  ittfaiion  Lo  tbb  iit«ci«».  of 
wtikh  b»  haa  aaM  &  vpcrtJ  ntudr.  Probabij  a  vorirtjr  of 
IbeKmof  IndiaiPAoaeo'uj  JViinjro).  Boa  pniTed  af  value 
f^r  ultintMii  oD  baiTBB  sclte  in  tb«  Suulb. 

PUfum  f««An«ri.  WibcL  Itochnicr*s  timothf.  Gm- 
whwa.  Prao  Um  «xp«rim«f)t  j[n>uod*  of  th«  uKricaitunil 
utAimy,  Umk»w,  Koaria.  R«o«iv«d  UiiyiUKh  Mr.  M,  A, 
Cartil«i,Manh,1890.  A  promlalns  gnaa  fur  dry  n'^rii'itK. 

PiMulA  vm,  Linn.  mtocJiiu  or  PinLKhe.  Ann^.ir- 
dtaesM.  The  Inindaction  of  the  pixiache  into  Califcimia 
VMuisaa  to  be  a  ancoeaa.  Inaimuch  an  tK««  of  thia  ifiMiea 
UTe  alrewlr  1n\tti  well  at  Nil**.  Califurnia.  Thu  work 
at  iDtnilactinn  haa  Iretm  largvlj  in  the  hnnds  of  Mr. 
SvbiKlB.  and  tfao  bort  varietiw  have  beon  a«c-un.'d  from 
Sci]]r;tbeWdt«atatocfcshavebee&c«ll«otvJln-Mr.Su-bslc 
fron  Aaia  Minor  and  Italj,  and  ettll  hardier  ti)' cite  ihun 
tbaae  are  Meg  aonnht  for  br  the  (Iffir*  in  Northorn  and 
Central  Cbioa  and  I'creia.  The  ndrnntAgoa  of  this  pu- 
tache  indaetiy.  from  which  the  delii-laiu  uIjIb  nut  utvii 
estearirelj  la  tbe  bn'anl  it  aocuriK),  is  thut  the  jiIeuiUi 
will  be  liketr  to  crow  and  bear  w«ll  in  localiti^a  where  the 
abMoJ  haa  prvTed  a  failur«,  ayt'iaji  U>  the  late  i4prin){ 
ftiiMiii  The  nitl  furniabrM  tJit?  Aavorini:  iritrurt  known  by 
Ike  same  aaow.  and  is  aUo  ■  raoet  dclicoto  table  not  when 
roaaUd  aodadted. 

Pta  anbtafcnau,  H.  B.  &  K.  Gramineir.  Prom  Quitj, 
BeoaAor.  PieaentC'l  by  tir.  Lnti  »^dir<>.  S.  J.,  thmtiRh 
Kr:  David  Fafrchf Id.  Rw-piwHl  May  2f..  H>04.  Mr.  SoHirn 
mnatta  that  thia  ia  ane  of  the  tnott  rem&rkuble  furage 
cnaaM  of  the  mountalii  regbiu  of  bin  vcitiatT)'. 

Polfgala  Avfymmi.  P<i1>-|;Bla.  PolTualaces.  From 
Paria.  Pranoe.  Keceired  Uny  8.  )!K)0.  Pr^auntMl  by  A. 
Godtirof-Lebeaf.  Thb  |)lant  pnHluri'n  n  vi'.|C)itiiblr  butter. 
It  will  grow  in  Numiner  in  the  hot  sections  of  CuHfomia 
aad  Florida,  and  aa  the  planta  can  be  grown  aa  &imual«  it 
will  pnbebly  prove  auccMnfaL 

F<tliy««a«n  WtvritSit,  P.  Schmidt.  PalyjCDnncaai.  A 
■peciw  ^ipanuly  bamic  nil  th#  gooi]  qu»liti«H  of  Ptitfff- 
Maa  Sukalinntt,  but  with  leaves  mnre  tender  and 
hranchM  oM  ao  vrood^  aa  In  the  luttur  tpcduji.  which 
fama  Ue  tattac'a  chieif  objection.  This  Kpix-inc  wu  die- 
eerared  hj  the  RuNiian  pbr>icien  t)r.  Wpvricb.  It  came 
M^paallj  from  S,i«hAliD  bland,  and  wna  inlrodureU  by 
Ur.  II.  A.  Carlvtou.  It  baa  been  erawn  at  thu-  latjicrial 
Botaaic  Gardeu  irf  St.  PetanbuTK. 

pMtulaearU  ^fra,  lacq.  Portnlaceto.  ^vn  Dorban, 
Natal.  R«c«ived  through  MiXuitk.  Lathrup  an<l  Pairchild. 
Xurambar  9,  ISftl.  A  native  South  African  shrnh,  cr 
aiaall  tna.  with  aacealent  nboot*  which  are  said  to  t» 
keoiljr  ralWbed  bjr  live-atock.  The  plant  ia  reported  to 
p«w  oBdry,  waste  placM  without  requiring  attention. 
tW  iTttiltlgi  take  root  earity,  unil  ihn  |d»nt  rnay  m-vn  hn 
pnpagaUi  from  tiw  laaviw.  This  sptscm  will'  iir>batil>- 
thnve  oaly  in  a  frastleaa  region.  It  grows  on  hot.  rocky 
alopce,  preferably  of  a  doleritic  nature,  an<J  ia  now  being 
pown  for  trial  on  tfao  dry  inlunda  of  the  Hawaiian  group' 
nmala  In  Arteona  ■ho'nwd  it  nMceptible  to  the  low  tnm|>M- 
aUmsthara. 

Qmirtmi  aerasa.  Lour.  Oak.  (.'upulirum.  (Fig.  I  IK. 
Vol.  Ll  Frsn  Hangkonc.  China.  Prewntxd  hy  Mr.  K.  T. 
Dbd,  SaparinUvdaal  of  the  Botanical  and  Afforestatica 
DepartmraU  tlmnii^  Mr.  David  Pairchild.  Hvceivwl  April 
27,  ISM.  An  evergmtn  oak.  aniil  lo  Iv  vnry  nhowy  und 
ematnccUl  aa  pown  oa  lbs  iilund  of  Hongkong.  It  boani 
aporoi  witb  aa  bard  aWia  aa  tboee  of  the  bickory-nut, 
and   knmci*   almnat  ai  aweet  aa  the  awwtMt  Spaniah 


Rl-eetnat.  Tbese  acoma  mn  eold  in  tlie  marlieta  of  Canton 
aad  UongkoQg  l»y  tlu  ton,  and  are  kmaly  relished  not 
only  by  the  Japan«ae,  bat  hy  Enropeao*.  Allaon^  dilBtait 
to  predict  how  hard;  thIa  apaeiea  will  be  in  America,  H  ia 
worthy  of  trial  in  alt  regiona  wtiam  dtrotut  fruit*  can  be 
growB. 

SIoIaaHai  Onmeranaii.  Dunal,  Aquatic  potala  Solan- 
acMB^  (Fig.  lU!1.t  Intnuliici-d  fnim  MantBtllcia,  France. 
Secured  through  Dr.  F..  HvcM  tiy  Ur.  David  Paircliitd, 
Received  JaDanry  2. 1904.  The  eo-coLIcd  "aqnatic  potato* 
ofUnguav.  Thistiii«ci«aiabeingttxperiaiuiited wSit byDr. 
Hockol,  of  Mnrwcillce.whoia  brw^ding  it  with  thcordbuy 
potatiA,  and  finds  that  it  givoii  auocMMivo  crop  on  the 
iwiue  ooil  withoDt  the  neceeaity  of  replanting.    It  aLtu 


■> 


Ha.  1(9.    AqvaOe  pttate  IKnUnuu  tUimnruauu)     HiA'-'iafi 
itToicu  al  Same  Hnu. l'«I.,  iiy  Laih«i  Harlmnlt.  (RnluHid.) 

givtw  Hbundant  [(itiagn.  which  he  tlilakd  may  be  tiaed 
for  grenn  fiimgri.  Kt-  further  imtnta  out  tl)iit.  in  hi* 
opinion,  the  hitter  flavor  of  the  akin  will  prctfict  ibe 
pottttritia  agairut  the  d«|iredatioa«  of  aubterranvan  ene- 
mies. Tho  Bpeciol  point  to  l>e  omphaoiaod  in  connection 
with  thie  now  apfdoa.  however,  ia  it*  possibie  immanitf 
froni  tho  |M>tato  dineaaee.  One  dilTiciilty  in  it«  cullnre  eon- 
akitd  In  the  neoeiBitf  of  carefnDy  working  over  the  toil  to 
a  dopth  of  IS  etn.,  becaiun  the  tulmN  are  dettply  boriod 
in  it.  It  flownni  abundantly,  bt^nning  in  June  and  ending 
in  September,  the  flowen  hating  a  perfume  ainiDar  to  that 
of  Jfuiminc.  Tbi-ir  (>d<ir  on  a  hot  day  it  pemiitil)!!.'  for 
»everal  m4>lur«.  Planting  takee  place  in  Boat  hero  Prance 
by  iiieanfl  of  nliole  or  cut  tubeia  In  April,  and  the  harvwi 
in  in  October.  Ilybridfl  of  this  KpnciM  with  •Sofanatn 
(BierM.um  ha^>  be*n  made  by  Uurbank,  who  intrwluced  it 
previoua  to  1904.  Dr.  H^-ckel'a  exuerimente  an.>  repi>rt«d 
OB  In  the  Revne  Horticole,  No.  681,  Df-cember,  1<J02L  p. 
2(W  ;  (^o-nlribution  \  I/Btudc  Bnturiqlli'  do  SiiUnum  lohflr- 
ifnreH.pAT  M.K.doiiiird  Hc'rkii|,a<it>|vjinitnpuhlirfttiun.  Dnobt 
h3j  been  eiprcMed  regarding  the  .luthenticityof  the  udver- 
tiled  hyliridii  of  tliin  apetim.   Promining  for  niperiment. 

i^ralwliu  lAfuttrgi  iR  intllidunl.  Llndl,  Grnmineir.  A 
» I f.'nd or- growing  pcrcnrial  ern*».  Grows  on  rich  soil,  and 
is  niuirli  rvlishv]  by  ull  kinds  of  stock.  All  coluniee  except 
TaBtnonin.  Introduced  by  J.  El.  Maiden,  Sydney  Botaaii: 
Gnrdnn,  March  1,  tmM. 

Triftttiim  Alr^nmlrintint,  Linn.  Egyptian  Clover,  or 
Berseem.  Leguminoue.  <Pig.  91.)  Beraeem  la  the  prln- 
Bipal  wintar  fiicMiT  crop  of  Kitypt.  It  in  nn  urnuaL  vnry 
rapidly  growing  r-low»r,  adaptwi  lo  irrigated  rcmdilinns  in 
countrlea  having  a  mild  winter  climat*.  It  aeema  to  be 
injured  liy  inii-n(i«  Hummer  tieut.  whicb  oansea  It  to  run 
lo  wed  pni maturely,  and  it  if  killed  by  tamperaturo 
below  2&'  F.,  in  winter.  It  requirvf  a  large  quantity  of 
water,  and  makes  an  ui<:«i.>dingly  vigorous  growth  mhet, 
theeo  condiliotu  are  met.  As  many  aa  live  cutting*  of 
excellent  foddnr  nrf  EakAn  from  a  ningle  anodingin  y^fjpt. 
The  tnala  in  America  have  not  been  noceasfnl,  bat  expe- 
riiinei-  aiwnia  ta  in'iieatu  thiit  tbass  Mais  bsve  baen  made 
without  a  due  ro^rd  for  ihn  requfremsnU  of  the  plant. 
Svccaaafvl  plots  nave  been  grown  and  needed  in  the  widely 
separated  region*  of  Gslveiton,  Texan ;  Phoenii.  Arinna. 
and  Mecca.  Califiiinia  ;  and  it  ia  thought  that  this  plant 
will  lind  a  permanent  place  b  the  Southwest  aa  ao  amina] 
winter  fodder  plant  for  Irrigated  regiooa.  U  la  a  wonder- 
ful •uil-earichi.T,  ud  Duqr  mi  a  place  in  the  orchards  of 
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California.  Tbv  Intro  due  lione  of  this  plunt  aro  due  to  the 
i^ffurVi  (if  Mr.  Bmbour  Lathrop  and  Mr.  DaviJ  Palruliild. 

Trifoliuni  JofiMlvnt.  [j^ivnia  vIuvit,  Lt'^jumintxMe, 
IntntJac^ii  fr*ini  UgMvdi.  Kiu.t  Afrioii.  Jio-i^nv.'il  throii|{b 
Mr.  David  FaiTehiW,  Iram  Sir.  R.  N.  I.ytut,  Dirnplor  itt 
AKricultBiv,  ZuMiliar.  Ea*t  Africa.  January  30,  1904. 
Ac.ciirditie  111  Mr.  l.jm-.  Ihm  U  thtf  LlgiinJa  L-lover.  a  diit- 
liiict  species  which  mny  In-  nf  vjJuo  for  iiniMini;  nxpori- 
mriiUi  oi  thin  cuuntry.  It  fonns  a  psit  of  the  Luxuriant 
pfuturiijcii  cif  thi*  liicli  |il:'il<-aLi  of  I'^rmilit,  which.  ulthouKh 
in  iho  Iropks,  has  n  cmnimriitivfly  miM  tlimate. 

Triffonflla  ci/m  iculala,  Linn.  S  m  n  1 1  feoilgreek. 
LcEumLnueui.  Thia  BiiecJTv,  which  biu  thu  bodiu  atroni; 
odor  M  funiwrpck,  from  which  it  differ*,  howowr.  in 
havini;  vxry  miich  <imnll<>r  poda  and  somJe,  grow*  vpiy  vi^- 
oroiuly  ul  lh«  Experiment  Station  at  Rouibs.  where  it 
uttiiimi  3  hitiKht  of  11  lu  &  fMt.  [t  CQakI  cot  be  luui)  for 
(wding  milirh  cnwn,  u  Lh«  itninE  ndur  wnui'l  rtiuka  thr 
mitk  unaulahl^.  It  i»  aaei].  however,  for  fattening  utock 
itnii  an  a  Hnitii-rniinurB.  It  la  said  to  rasiBl  drunght  very 
well. 

7V^i>nrJ(<i  slaiUUa,  Slav.  Trij;oti«lla.  Leguminw;». 
ThiM  plant  aLhi  reiwnilileti  fvniiKriwk  in  odor.  It  has  bven 
cultivated  with  sumo  bu(;ci!i»  at  lh«  Gxpuriment  Stalion  ai 
Hnurbn. 

TrifKmium  lubilt,  Lindl.  Yellow  hairy  «pike«.  Ama- 
runlfU^L-ai.  Stoat  perennial  h«rb,  not  eaifly  affected  by 
droLKhC.  AfTonlii  a  rlah  fucouinnt  htcbftice  umin  tn  wry  dry 
weath«r,  of  ivhirh  «tork  .in-  viry  fcmd.  Intifriur  of  Ni?w 
Siiuth  WuIm  and  ^nth  Australia  and  Victorin.  Ii«f(treDce: 
"Foragt  PhiaU!  uf  AuHtnilla,"  ji.  85.  Introduced  by  J.  H. 
Mniden,  %dnoy  Itntnniical  Gitrdi^n,  UAirh  1,  190-1. 

Triekinium  vivvttvnt,  Uaudicb.  iiilvor  buch.  Ama- 
rauluciMu.  An  ervot  und^rfihnib  1}  to  4  fwt.  Plower- 
spikea  gloliular.  Ilu  remarkable  drought- en duHnf;  quali- 
tie*.  Will  KTow  in  th«  driu«t  o(  wjIU  whL-n  oimiv  fairly 
Mtabliahed.  Vduahlfi  as  a  foraEe  plwii.  Arid  intBrinr  of 
nil  Auatrali.in  colonies.  Introduced  hy  i.  R.  Maiden, 
S>-dney  Botanii;al  Gunleii.  Mjirch  1,  l9fM, 

(flex  lusnm.  Fonk.  Dwarf  Fune.  LeKuminoes.  From 
Franc*.  RecBived  t(irou((h  Mr.  W.  T.  Swingle.  December, 
ldd8.  A  much  itinitlirr  n|H;i:ic<i  than  I'lrj  fluropaui.  tt  lk 
of  H|.iread(nj;  hrtbit  and  tlirivce  in  moint  sitaatioiu,  even  in 
■Wiunpy  plm-M,  wham  the  ulhyf  *i[iecie»  would  not  grow, 
II  misht  pro\v  c.f  u««  ae  n  winu-r  wilinir  crop  in  r^gioni 
iin-iiri*-ii  tn  tMi  bn!T*in,but  it*  atility  i«  liknly  tv)  lie  hi^al. 

Uituevi  ttihrrorax.  i'.ildiui.  llllui'o.  l.'h-jnii'iiin'ii.K'i'ie, 
Thu  ulloeo  of  th.-  Peruvians  is  ttrowii  uo  the  Siurrns, 
3,000  fi'iit  aliDVi-  w'ii-liiirnl.  Th«  tiiln'n>  am  rimniileniil  vnry 
nutritious  hy  lb*  rommnii  (wopl*  and  are  eaten  by  them 
mixed  wLtti  aalt  meal,  AlttLough  the  tubera  are  much 
smnllor  tbitn  the  piiUito,  thi^y  An-  worthy  of  ronnidRrattun 
fi>r  brwxitnir  iiur|ii»cn.  Varioun  dintinrt  viu-ictiw  cxirt  in 
Peru.  Intriiducod  by  Mr.  Faircbild  in  I89S^. 

Viria  angvtlifoliit,  Ckw.  Vetch.  "Veisce  i  fcuilK- 
itroit«"tnnrTow-le-fl™d  vrfch).  Loin>'') !»'>■'■'-  Fmm  Franco. 
Received  Ihmueh  Mr.  W.  T.  Swinglp,  December.  ISSMji. 

Vifia  bimnit.  Linn.  Biennial  vetch.  "  Veace  hlnnnnu- 
«llo,"  LuHuniirioiia!.  i'n-ia  Friioce.  Kocuivwd  thrutiKh  Mr. 
W.  T.  Swinicle.  tliH-i-mtwr.  IKM.  Rinnnial  utid  [wrfnnial. 
hardy,  very  l.irge  aiiecie*.  yiielda  much  fodder,  demandii 
lheBu;i|jortof  nunii-ulbor  planl  with  firm,  erect  ittalk  ,  very 
Kcaaty  in  twodk 

Vieia  talaavla,  Uvrt.  Vetch,  fitirinilinii*  TUa 
vetch  la  oative  to  (he  Mediterranean  recrion.  Th«  »*ed  of 
thU  ponicnlitr  Mirt  wu  secured  at  Boj^har.  in  Algftrift. 
where  the  climatu  i*  viiry  dry.  Thiit  U  nni'  uf  tlui  npnciiM 
iMroduced  inH)  cultorv  hy  Tr.  Trahul. 

Vlfia  feV-n/ia.  Wlllri.  Leguminosa.  From C^nnd. Crste. 
R«c«iTed  ihrouEh  Mr.  D.  U.  Faircbild,  Uay  IT,  1901.  Otq. 
biu.  A  foraicc  plant  my  tvKoly  cuUivatcd  in  the  i«lmd 
ofCnte.  It  IsMwn  like  anyordinaiy  vetrh,  and  the  seeds 
ara  fod  to  the  nxi-n  and  cottli*. 


I'tcid  fitinetu,  Battaud.    Scarlet  vetcL   Legninlnotw^ 

An  Ale:>^rIitD  y«tch  wilh  haadaumi'  red  flovn^jn.  It  in  aa 
anuuiLi  uiid  i;ruwB  with  exlraurdioory  visor,  reaching  a 
heiRbt  of  ti  to  H  fiittt  and  vinldin£  an  abundance  uf  rxcvl- 
Innl  forage.  HoctfiT  Trahnlreportethat  it  yields  forty  ton* 
of  greon  fodder  to  the  acre. 

Vieia  kxrla.  Bulb.  Vfii^h.  Ij^ttuminnmii.  Thi?  plant, 
which  in  u«niklly  considered  to  be  a  hairy  form  of  Vieia 
lulta.  occurs  very  ctmimonly  la  Algeria  and  hiw  born  in- 
troduced intncuilivation  by  Dm'tcir  Trahnt.  It  reaches  a 
hrigtil  of  16  to  16  incbce  at  ibo  cxpvrlmont  etatlon  at 
EiouTbn. 

I'lctD  ifarboitftt4ii,  Linn.  Narbncno  Tvtcb,  "Vwcc 
de  Niu'boniii;.''  L«(ruminosn,  IVem  FrUK*.  Bec«v(4 
Uirnuffh  Mr.  W.  T,  RwitigU,  tlecember,  1898.  Annual; 
very  vigoroos  and  rery  earty.  remarkable  In  its  itAlk*,  il( 
follagu  and  iu  Ksneml  ujiiwiLraiic^.  ubich  rt%ralbi  that  uf 
a  nmail  Iman,  but  oiirlier.  To  bi>  sown  )>a/ly  in  spriiiK  iu 
the  Niirth,  In  mor^  temiicrate  climates  than  ours  llatitade 
of  Paris!  It  may  and  even  should  beBuwn  in  autumn.  Thb 
8[«'cii-n  hiis  liii'-n  [■tinfciiinilcd  fir  mimf  time  with  V.  ma- 
criKarpa.  and  »old  under  that  nnme.  It  is  Kenernlly  Mwn 
alone,  bgt  It  may  Le  fuuoii  udriuUKeuiu  to  hant  it  rntrr 
mixtares  for  gre?n  ctittiiiH,  which  arc  to  \k  aown  ««rly  io 
Spring,  or  ta  nix  it  with  oats  or  rye  or  Rome  other  cereal 
gra«. 

Kwi'fl  afpium,  Linn.  Hedge  vetch.  Lv);uminouB.  Flora 
Fmnce.  Ruceircd  IhrnuKli  Mr.  W.  T.  Swingla,  Ducwnbw, 
18aM.  Peri'finial,  A  cornmon  plant  lin  Prance)  slon(£bor- 
dura  and  paths  in  the  woods;  it  prefers  ihade  and  moi^ 
titru,  but  nucc.erihi  cxjuall}  well  in  K'liid  wbulcMrrou  And 
ovr.a  dry  aoiln.    Socdn  ni;nrcv. 

X<inih«ivma  alrtvirtnt,  C.  Koch  &  6oiich&  Yaotia* 
or  Tanien.  Aracew.  Varietiea  uf  thU  common  tropical 
American  food  yXant  and  Ita  two  ver>'  cIcMely  related  »pb- 
eiuM,  X.  Mgittafoiinm,  Kc'hutt,  and  an  andvucriU^d  ipHcint, 
have  been  inlr»>ducoii  into  the  eouthem  statej^  from  Porto 
Rico.  The  yield  b  about  8  to  t!i  tons  of  ediblo  tuben 
per  urre ;  sml  in  quulity  theiie  are  equal  or  superior 
in  many  respects  to  potatoes.  This  la  thought  by  seme 
t<i  lit>  ihe  iibieit  cnip  ia  tlio  world  and  tho  only  una  wbicli 
never  prodiic*  si^ndi'.  About  fifty  varictif-s  were  culti- 
vated in  thu  western  hemijiphere  at  the  time  of  the  dis- 
covvrj  uf  America  by  Cwlumbua.  It  Jwervisi  to  becoDM  ■ 
staple  viicvtiihle  (or  exjiort  from  the  tropica  and  tftm- 
p.>rflto  rr»([ifina.  (See  Hnllnlin  No.  S,  Porto  Hico  Expori- 
m<jnt  Station.   Barrett.) 

Literature. 

There  is  a  large  antoant  of  information  on  plant 
Inlroduction  acattorwl  tlirouRh  tli«  prrJodicaU  to 
whi<.-}]  reference  caniiot  be  made  here;  the  r<ilIow- 
ing  are  tho  most  important  hnoks : 

Oharlefi  Pickering,  ChroBolopical  HlBt*ry  of 
Plants ;  iina'a  Hecord  of  HU  Uwd  Gxyt«nc«  Uloa- 
triitfi  Tlirough  Their  Nuinc^jt,  Vev»  and  Companion- 
ship. Huston,  I87!i;  Pailtieux  et  Bois,  U  PotaRer 
d'on  Gtirieiii,  Paris;  Bnmn  F<!nl  von  Miit.-ller, 
Select  Extra-Tropical  Plants  Reiidily  tlligilile  for 
InriBHtrial  Culture  or  Naturalization.  9th  Mition, 
Robert  S,  Brain,  Govern itujnt  PrinUr,  Mvlboiimo, 
183;',  pp.  tj-M  ;  Inventories  Noa.  1  bo  10,  inclusive. 
of  foreign  sc<iiilt«  and  pluntn  imported  by  the  Suction 
of  Seed  and  Plant  Introduction,  and  later  by  tbo 
Office  of  tWi]  and  Plant  Introdoetion  and  Histriba- 
tion,  comprinlnK  Sll  patJien  in  all :  appe^irinK  afl 
buHetin»  of  thi!  Tniled  States  Hepartment  of  Agn-  ■ 
culture.  Von  Muelli^rV  is  the  only  coni|irchiTiHive 
work  on  the  subject,  and  it  ia  a  pity  that  the  wofk 
is  littlicalt  to  Kcon. 


CHAPTER  V 
CROP  maxa<;kmknt 

OW  TO  ORGANIZE  A  FARM  BUSINESS  bo  that  it  shal!  be  profitabk-  mi  otherwiae  satis- 
[ac-tery  is  tlio  fundamental  prolilL'in  in  apiculture,  tt  t»  to  )i«i  fL'uri'd  th:it  in  the  p^t 
Keneratitin  w^  hRw.  plnced  relatively  too  much  einphBais  on  information;  and,  in  fact, 
this  dimmer  has  not  yet  iiaiuied.  This  is  a  conseqaence  of  the  rBmarkable  discoveries  of 
recent  yenTH  find  tlw  raiiJJ  dilTuBion  of  facte.  The  beat  farmer  ta  not  the  one  who  knows 
ihu  mc*t  "iicie-ncti"  but  thv  ono  who  is  btat  able  to  orgnniie  the  facts  and  the  business 
into   >   hurmoniuus  Byi>t4;m    or 
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tig.  IM.    Crop  bbot.  u  ottan  perfaimed  In  Bonrpe. 


plan.    The   prinuiplea   that  un- 
derlie   fluch   organization    are 

now  beginning  to  be  apprehended,  and  we 

think  we  Be«  the  {>os6)bililie8  of  a  eonod 

farm  philotmiihy.  with  wise  geniiralixationB 
fron  the  ma»s  of  rapidly  uctumuLatinK  facts  and 
practices.  Farm  man.-tgenii>nt  will  b«i  a  fertile  subject 
for  writ«Tit  in  the  yoant  to  come. 

The  basis  of  farm  ofRaniiation  is  the  crnpjfing 
plan  or  the  crop  management.  Un  thia  project  or 
acbeine  r«stH  the  maintenance  of  fertility  and  consft- 
qnentlr  of  productivcncM,  the  Bnbsistence  of  lirc- 
iitoclc,  thi?  economy  of  labor,  lh«  lyjw  of  liu»in*ii«. 
The  crop  roanagemont  tnnat  be  considered  in  reference 
to  the  entire  layout  and  design  of  th«  farm  enterprise. 
In  the  article  followinfc  this  I'Mitorial  it  is  O"  iHk- 
cai-xed  in  the  approximH(«  proportion  that  the  iiijtiior 
thinkii  it  should  hold.  Tho  article  covont  soni<t  of  the  ^ound  that  is  specialized  in  V«1. 1,  but  what 
npetition  there  is  will  distinguish  the  pointe  that  pruhably  need  special  emphasia. 

The   rotaf.iiin   ly'  rrnps. 

Crop  management  ia  a  achem^,  not  a  tot  of  pmctiCM. 
An  important  part  of  it  \»  the  rrjtating  or  alternating  of 
crapa  on  givi'n  ari^iu.  Tliift  phase  of  the  subject  may  now 
be  givI^n  a  geni-ral  tn-utmcnt.  inasmuch  as  it  is  nut  fully 
treated  as  to  underlying  reasons  iti  other  articles. 

All  crop  management,  and  crop  rotation  in  particular, 
has  been  greatly  changed  by  the  introduction  of  machin- 
ery, Ijarger  areas  of  ceroal  crops  can  now  I*  jfrown 
bManm>  of  thn  omi  of  thi\  soIf-bindiT  lu  iromparod  with  thA 
craille  and  sicltle.  Larger  areas  can  aino  be  hundk-d  In 
tnl^rttlled  cropi*,  and  IhoM  that  rwiuire  mii<!h  hc^vy  labor 
in  the  harvesting.  Pictures  of  some  of  the  old  Ameriican 
tools  will  cotitraat  this  fact  (Fige.  1I>1  to  119)  by  auggest- 
tng  aomi*  of  the  kinds  of  dfvicea  that  were  formerly  in  nne 
and  the  former  stnte  of  invi^ntion  in  farm  maehiniiry. 

On  iho  otht-r  htind.  the  pTL-^SL-nt  scarcity  of  acceptable 
farm  labor  i*  Utnding  to  rtxince  the  anju  of  crops  that 
require  much  care.  VrTitircvor  grass  is  a  foundatioo  crop, 
the  tendency  is  to  grow  less  of  the  tilled  crops. 


Wit.  lOS.    GmLD  ttekU,  oom  um4 

Id  Hour  Bnxlini].  The  iLakln 
fniiii  whirh  lhl<  llhiilriiilnii 
it  rnnilf*  wn>  i^iir«?hAi^  la 
tlW  iir  K  mKU.  vlio  li  •lllJ  on 
Iho  fftrm.  wTinn  Ur  wm«  Mi 
jmnalil.  Willi  It  h'  rraiipil 
roAny  oATTM  r^  tyr  WNn-n  h* 
ir»i  I  J.  ti^  win  T»»|plnK  ire  in 
ft  iririitii1ali.L  «l*!v  iiimI  Iklil  Oii* 
tlfk>"  J"wn  t>)  ■  ficTi  ihp 
Imiiilll!  Wat  Imriinil  iifT  Thn 
Uiitflh  "t  ih*  Miuli*  ftnan  ii^p 
otsliiiDk  III  III),  rotliiirtiiv  thi> 
«irv»,  li  »*<  InntiHi .  (iwnl- 
<■!  M-liItb  ^*  liwli.  .V  CfiU 
WDtian  U  <ho*ii  i>r  r  Tlin 
•«(iBr*(  iM«  •(■■Kli-  hi.-  1I>«-1 
Id  Ihnw  rim  oF  Imrtmiliiit 
aerlf:  TlmlinTi'l  •loklo.  Hid 
(Tsln  rrwik.  ih*  n-kpirr  anil 
blDil^r.  In  thi*  p^rioil.  en>p 
ntankiFniiul  hu  uiitlarcoDa 
•  ramplatt  ehtnin. 
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OUTLINE   OP   CROP   MANAGEMENT 


parte  of  GtimK^i. 


The  term  "rotation  of  crops  "  ia  used  to  dasignato  a  syBt«m  of  recurring  Bucoesdos  of  plantfl  cover- 
ine  a  reffQiar  period  nf  yeam,  and  maintained  on  alternating  fi«]dfi  of  the  farm.   ItB  purpone  is  primarily 

to  increase  the  prnductivenoss  of  the  various  cropB  by  oomierving 
Ihu  fijrtility  of  the  ani]  ami  c-Iiminating  wve^x,  |t«t<ts  and  crop  dis- 
eases. All  fnrimirs  |inii<tio«  rotation  to  .-cnrtiK  Lixttrnt,  but  DKually  it 
is  imperfect  un<]  unpliinm-d.  In  most  pariH  of  Iho  nurthcni  aUitei 
it  \s  common  practice  lu  hai'a  oats  foMuw  corn,  and  wheat  follow 
■ists.  8ucli  ind«finita  practices  are  perhaps  to  be  called  modes  or 
KVRtfiniH  of  propping  rather  than  crop  rotations.  The  real  rotation 
of  crujw  ta  a  more  purposeful  and  orderly  procedure ;  in  Kras»- 
gnmln^  and  ci>rcnl'gTowing  coontricut  it  assume  sltemationii  of 
grain  crops,  gcDiss  cropit,  inlvrtilU'd  crvgi?.  It  wuu1d  be  bcttvr  if 
all  writers  used  the  term  rotation  of  crops  to  diMignat«  only  wuli> 
laid  t4y.Ht(!RUi  or  coorsee. 

Pctinito  rotation  is  usnalljr  a  practice  of  old  and  well-settled 
countrLi-^,  whurc  the  vtr((io  fertility  of  the  soil  has  be«n  somewhat 
•k'pk'tiMl  and  new  lands  ara  not  t<>  l>e  h»d.  In  mo<tit  new  coDntri«s, 
the  husbandry  ia  at  first  haphazard  and  unBciontitic.  Tlie  land  it 
exploited.  Fertility  is  eeemingly  exhautttliesB  and  littltf  attention 
ia  given  to  conserving  it.  The  land  is  robbed,  and  the  robber 
movos  on.  Bat  when  the 
land  must  be  used  over 
and  over  again,  ct'ntury  by  century,  the  farRicr  looks  to  the 
future  and  laye  out  a  plan  that  will  cause  his  land  to  increoso 
in  value.  The  rotation  of  crops  will  be  a  subject  of  increas- 
ing importance  in  North  America. 

These  r«markR  are  wftll  illuntnited  in  the  depletion  of 
lands  oncu  devoted  to  tobacco  and  cotton.  Wheat  production 
coDBtantty  moves  westward.  Geor)^  Washintrton  wrut«  to 
Arthur  Young,  in  England,  a£  folluwa,  in  1TB7 :  "  Before  I 
undertake  to  ^ve  the  information  you  nx|aest.  respecting  the 
arranf;:«menls  of  farms  in  this  nvighbourhwd,  &C.,  1  mnst 
observe  that  there  is,  perhaps,  scarcely  any  part  of  America, 
where  farming  has  been  less  attended  to  than  in  this  State  [Virginial.  The  cultivation  of  tobaeea 
has  been  almost  the  sole  object  with  men  of  landed  property,  and  consequently  a  regular  course  of  crops 
have  never  been  in  view.  The  general  custom  haw  been,  tirttt  to  raise  a  crop  of  Indian  com  (msiEe)  which, 
according  to  the  mode  of  cultivation,  in  «  gofid  preparation  for  wheal ;  thi^n  a  crop  nf  wheat ;  after 
vbich  the  ground  is  respited  (except  from  weeds,  and  ev«ry  trash  that  can  contribute  to  itH  fonliiess)  fa 
about  eighte«n  months :  and  so  on.  alternately,  without  any  dressing,  till  the  land  is  exhausted  -.  when 
is  tomod  out,  without  boitig  sown  with  grase-swds,  or  reeds,  or  any  method  taken  to  rwtoro  it ;  &n4 
another  piwe  is  ruined  in  the  same  manner.   No  more  cattle  is  rnised  than  can  he  supported  by  lowland 

meadows,  swamps,  &c.  and  the  tope  and 
blades  of  Indian  corn;  as  vfry  few  persona 
have  attended  to  sowing  grasses,  and  con* 
ndcting  cattle  with  their  crop*.  The  IndL 
corn  18  the  chief  support  of  the  labooren^ 
I  and  hones.  Our  landfi,  as  I  mentioned  in  my 
first  letter  to  you.  wore  originally  very  good ; 
but  use,  and  abuse,  hav«  made  them  quit* 
otherwise. 

"Th,i«   above   is   the  mode  of  cultivation 

which,  has  been  gvnei-ally  pursued  here,  hot  the 

system  of  husbandry  which  has  been  found  so 

beneficial  in  England,  and  which  must  be  greatly  promoted  by  your  valuable  Annnla,  is  now  gaininjf 

ground.  Tli«r«i  are  several  Camnna  which  I  may  class  my»(tlf),  who  are  eodeavourinii  to  get  into  your 

regular  and  systematic  cotiree  of  croppiag,  aa  fast  as  the  nature  of  the  business  will  admit ;  so  that 


Fix.  107.   TbajTMem-^aygnla  cnidie,  OMd  tor 
uun  ireu  Slid  mtib  luMs. 
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PIjC.  109,  "TU  mowiiiE  maeblnc,"  IB23.  InTAnUd  Mid  pfttantMl 
by  JmwiDluli  Bikllo.  '.'Imlcr  rvuniy.  Pi,  "  II  hu  btwn  luicn' 
ilvfly  nnfil  knil  B|>tir<>viHl  ur  iliirlnic  til*  Iiwl  UMon.  .  .  .  itii 
ijiii1»r»li>"<l  tliBl  ll  will  mi/w  xrti  MrM  (nr  i!ny."  Tht  o«tllii« 
I*  linn*  lij'  •   1)c>r1tnii1«]    rnvolvlDa  ctrrufftr  Kjtbo.  warklng 


1  hope  in  the  coart<e  of  a  tuv  yeure,  we  hhull 
make  a  more  reapot-tabte  fignre  as  fanneni  tlmn 
*p  hare  hitherto  done." 

Faltmciaff, 

A  Aignttlcant  jrart  of  Wnshington's  letter  is 

the  statement   that   lanrl  wm  "  rt-Hpited "  fnr 

dtcfateeil  motithK.   He>  meant  that  the  lund  waR 

alloved  to  lie  idle  or  fallow.    It  ie  an  old  notion 

that  land  "reata"  when  allowed  to  go  wholly 

tincro[i|M'J  :   and,  in  fat-t.   it  it>   trii«   that  tli« 

Bui^ewcfinn  croiw  riHy  liii  hi-tter  for  thw  fullow, 

but  in  must  inHtancvs  i^jua^ly  good  rcfiulta  can 

be  aecuml  by  othiir  mBana  and  without  the  loss 

of  a  year's  crap.   The  fallow  was  a  rtitcolai*  part 

of  early  rotation  practices.  Fallowing  win  oniplflyed  by  Ibo  J«^tws,  Grmhs  and  Romnns.  It  is  commnn  in 
many  larg«  parts  of  Russia  and  other  countrica  lo-duy. 

In  special  casve  and  in  refjiunB  of  insuflit^ient  rainfall,  falluwini;  is  elill  an 
allowable  practice  ;  but  in  gfnt;r.i1  it  belonKs  to  n  rude  and  unresnurcefol  type  of 
agriculture.  In  moBt  of  tJie  humid  rt^ginnfl  of  this  country  the  practino.  if  employed 
at  all,  is  diminiB.h(Ml  to  "Kummer  fallowing,"  whereby 
th«  period  of  idleness  is  reduced  to  a  minimum.  Th« 
summer  fallow  wae  formerly  often  employed  in  order 
to  fit  the  land  for  wheat.  The  land  waj;  liepl  in  mur» 
or  le**  clean  and  free  tillage  from  RprinR  till  fall, 
without  crop,  for  the  pnrpoae  nf  dedtroyinu  weeds  and 
of  putting  it  in  good  condition  of  preparation.  With 
improvwl  tillagt"  imptumenUi  ami  w«)ll-pEanned  rota- 
tinnfl,  the-j^e  upedat  results  uimally  can  be  secnrrd 
withuut  reaart  to  fallow. 


tig.  110.    Rargtrlsa  hiy-raJMM  ^lat1lnd  la  1H6.    "TbU 

Implruipnt.,  nltli  a  h<ir*r.  mikn  nnd  »  Ixi):,  Hill  rsko 
from  nriHoi  I"  iwrtil)-  flir  jurm  ti»r  'li)  'I  '""  b* 
iwt^l  (o  pwd  A^^KLitAtc  vv«n  «ii  qnitr  n>iLfiti  ground," 
PH**,  riOimBOO. 


Wh]/  ro-taiioM  art  ueefiU. 

There  is  no  dispute  aa  to  the  value  of  rotation  nf 
crops.  The  only  differences  of  opinion  aro  in  nopect 
to  ita  feaaibiiity  in  particular  cruwa  and  the  merita  and  demerits  nf  the  dilferent  coumea.  Many  expcri- 
nivntji  have  rvti-nforci:^  eoramnn  experience  nx  to  thA  importance  of  rotation,  partiealarly  in  reeufiemting 
oU  (soda.  Expi-rimentt  ma<]o  at  RothauiHtod  art;  pcrba{>s  Ihi;  inoHt  concluiKivv,  becausu  of  thu  lung  period 
throngh  whi(^h  Ibuy  havt?riin.  Whuiit  wiut  grown  on  thviuimu  lund  forBiKty-twoconBecuUvi-  yeara,  and  lhi« 
crop  )-ieldcd  at  the  end  of  that  time  only  about  onc-fonrth  as  mu«h  per  acre  as  wh«at  grown  on  eimitar 
land  for  fifty-two  years  as  a  part  of  a  four-courae  rotation.  In  both  casus  the  land  was  not  fertilized. 
At  Oh  Louifliana  Experi- 
Bwnt  Station  (to  ctt«  only 
eoe  nore  tlluKtrntion),  it 
was  foQDd,  as  a  rt^sult  of 
•)«Ten  yeare^  work  with  a 
threfrcoorse  rotation 
(first  year  com,  sftcond 
jtai  oata  follow«d  by 
covpcaa.  third  year  cot- 
ton), that  the  yield  in- 
cmsed  from  12  to  2^ 
per  cent  even  without 
tbe  application  of  ma- 
auc  In  aantbpr  part  of 
the  Mmu  txponWat.  ma- 
Blirewaa  applied  and  the 


^%^,l 


:^k  4 


-  v^f-i'.'.i-'i 
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■jmiiiiiii 


Fts.  lit.    A  UumblDK  d^vlocM  iilcnirod  la  iMl  (WancD'shone-pnircr  and  UirvtliBr).    "Thiv  iii;m-:.ii  i  > 
noTiTtiilMit  AUtKDf*.  tajr  kboul  (  f*«t." 


<  hiiia,  Pic-  f.  tpilda  «a]r 


ft|.  lU.    Tbe  dooble-sboTtl  plow  in  IBiO.  uied  uotil 


general  increaoe  in  yield  wna  <100  to  !^00  ]w>r  cent.   ThiR  shown  that  a  plain  rotition  i«  itwif  Rapa1>l« 
or  incrcAHmg  y\«lA,  but  that  ft  grnatfr  incrcaAi^  i8  to  )«;  cx|)M.-ti^  tiy  -a  cumliiiiatiun  uf  nitatiun  and 

Tliu  &nst  rotutiuQ-rarciiag  l<]  gain  wide  attention  in  North  America  Mecm  to  have  been  the  so-called 
Norfulk  system,  Tlii^  wan  chielly  a  fuur-crup  rDtation  em^tloyeil  an  the  lij^ht  laniie  of  Norfolk,  Rngl:uid, 
and  which  had  grown  up  during  a  long  course  of  yeiin*.  A  century  and  more  ago  this  system  wu 
explained  by  writers  and  thereby  l>ec»n]e  widely  known,  thti  more  so  becaose  at  that  time  the  American 
Agricultural  literature  wfi8  dr&wn  chiefly  from  Bnt^lioh  itourfxa.  An  account  of  "  the  Imiircvvments  made 

in  thrt  rounty  oi  Norfolk"  compriitud  the  lariBftT  part 
of  iFarL-d  Eliot's  "Fourth  Essay  upon  Fi«IJ  Husbandry," 
published  ut  Killtngworlh,  Connecticut,  in  1753.  The 
exact  rotation  itself — comprising  roots,  barley,  clover, 
wheat,  in  various  combinations — was  of  less  impor- 
tsncc  to  the  American  coloniea  than  the  fact  that 
atti-nliiin  wafl  calluil  to  the  viihi«  of  rotation-farming 
in  general.  At  tbc  same  epoch  anvthi-r  syelcni  of 
farming  practice  waa  also  coming  in  from  English  sources.  This  was  the  clean- 
tillage  syslvm  introduced  by  the  epoch-making  exf^riments  of  Jethro  Tult. 
lUvtwevn  the  (liKCiuwinnaof  the  Tull  "new  husliandry"  and  the  Norfolk  rotations, 
agricultural  practices  were  challvngml  and  overhanled  in  the  tww 
country. 

One  of  the  early  explanations  of  the  good  results  of  rotation  of 
cropei  was  the  doctrine  that  some  plants  exhaust  the  soil  of  certain 
mnlvriala  which  are  not  needed  by  other  plants;  therefore  the  value 
of  rotation  d«p«nded  on  >«eKuring  ftuch  a  combination  of  crops  at  would 
in  time  utilise  all  the  ok-mtntA  vf  tlw  soil.  There  is,  of  course,  eomo 
truth  in   this  teaching,  but  we  now  know  that  the  qutostion  is  by  no 

means  one  of  tto-cailed  exhaustion  alone. 
Another  explanation  was  found  in  the 
thoory  that  roota  excruto  certain  sub- 
stances that  are  noxious  to  the  plantJi  excreting  them  and  innocDOni  or 
even  beneficial  to  other  plants.  The  excretory  theory  was  taught  *arlr  in 
the  past  century  by  the  renowned  Swiss  boliinlal.  Pyramus  de  Candolle.  It 
woa  no  doubt  a  suggestion  from  the  animal  kingdom.  Thi*  theory  ww 
practically  given  up  Irofun*  the  middle  of  the  past  century.  Yd  it  is  roost 
interesting  to  find  recont  oxpcrimento  in  England  on  the  ffrowing  of  gran 
in  orchards  leading  to  the  suggestion  that  one  plant  may  exert  some  infill 
ence  on  the  soil  deleterious  to  another  plant  It  is  nnggested  that  thU 
tnfluenctu  howevor,  is  biological  rather  than  chemical  — in  some  way,  p*i* 
hapH,  concernod  with  the  littit-nnderstood  germ  life  of  the  floit.  Recent 
publications  by  the  United  St*t««  Department  of  Agricnlttire  (Bureau  of 
Soils)  state  that  root  excretions  are  probably  verj-  intimately  associated 
lU.  Ti»  Btilffw  himw  *''^  *"''  P''™'i'ctivity.  that  much  of  the  value  of  manurial  sutatances  lie* 
1M5.  PitMSil  *      in  thv  cleansing  of  the  soit  of  these  toxic  excreta,  und  thnt  the  value  of 


Plc.114.  Wctweol*oiiiltirirtot«tteiia- 
les  an  (itrBittUBWiit  tn  "AmMic«a 
Tannat,"  ISZI.  The  iii]i>ri>H«nFi^i 
kIm  %aii  itiDl  "iirrwiiiB  trniKmll' 
Ilns  the  ruh  [or  »ny  of  Ih*  fellnw 
ln(  BClktca,  will  V*  ouvfnllT  poI 
lip  *iid  KhlDnKd  M  »nr  part  of  tli* 
iTillnl    SIklMi     CliTtr.  TlaMhr 
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reUUon  of  plants  ia  deteimined  largel;  by  the  presence  or  Atwence  of 
Bach  «xcretB. 

Some  of  the  ttftsoris  wliy  rr.itiition-f.irnnin^  it^  rrinHidertx]  to  be  advan- 
tagMlu  (ander  present  tciiehing^  tnny  now  Ivi  mentianoA. 

0)  One  cnip  tendit  lu  currect  the  faalta  of  anolhur  crop.  The  contin- 
low  growiBK  of  one  crop  tuiually  r««alu  in  the  injuring  of  the  auil  in 
some  rwpKt;  a  rotHtion  lands  to  overcrome  an(lt!liiniiiat«  «ach  etFect^).  It 
•\'«iut  up  and  workfi  out  the  irifMjoalitiea.  Thfi  ([enepal  avorag*  of  many 
or  several  kinJft  of  treatment  w  \viU-T  than  tlic  cITecUs  of  one  treat- 
ment. 

<2>  Planto  differ  conuilerably  in  the  proportiana  of  the  Itinda  of  foods 
that  they  take  from  the  soil.  In  rotations,  the  ditferent  plants  make  the 
maximum  of  their  draft  on  the  soil  at  different  times  in  the  yvar, 
tbonby  atiowing  the  prngresiA  of  the  Bcaf^ons  to  even  up  the  iaeqanlitiNi, 

(3)  By  a  judicious  choice  of  criti»8,  dilTi-rvnt  plant-f<x>cl  mHterials 
may  be  incorporate  in  the  eoil  in  available  ron(Htic>n,  through  the  decay 
of  the  parts  plowed  under  or  left  in  the  ground.  The  most  marked 
benefit  of  thia  kind  probably  come«  from  incurporation  of  nitrogen  com- 


PiC.  itt.  "IhelnicatDi.  "rictnicd 

In  tSJJ.  '  TliH  int'cliiiiv  l-^'^al- 
ru1*t*N]  t'j  woifr  i»f  nd  o  vr  - 
croauili.  miioii  bDd  prorlilon 
Iiind,  uiH  t/llli  ■  b«9«iKl  horm*, 
uuuhl  to  wMcroneortwo  merta 
1>#r  Any.  mppr,tiliv£  t^i  lb«  ctit- 
taar«  uf  tlir  riirr  fruui  thp 
n*lil."     "Nit,  I.ThB  CMk:  I. 

Th-  Allrj  3,  Prllrw'i  4,  Hnnfi 
n,  Plutt  tiiilvH  It  Ixilb  pudi:  II, 
S»lit  /rat   Ihli  haf   " 


^.    A 
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poundB  through  the  use  of  leguminous 
plantH.  Thi-Mv  (ilutitt  havi.<  th(t  powitr, 
by  means  nf  their  rimt  noHulfiii,  of 
fixing  the  free  atmospheric  nitrogen 
of  the  ttoil;  and  the  new  compounds 
are  turned  back 
to  the  eoil  in 
cnndition  to  l» 
ntiliKcdby  plante 
thut  do  nut  have 
the  power  to 
appropriate  the 
nitrogen  of  the 
air.  Since  nitro- 
gen 18  the  most  expensivi-  and  ueually  the  most  oa»ily  loet  of  the  plant-food  elements  that  the  farmer 
hail  to  buy,  thin  riilo  of  tht.-  lognminotia  plants  is  muKt  important.  It  in  itignil^eant  that  most  of  the 
early  rotatiunH.  developing  before  rational  expla- 
nations of  th«m  coatd  be  given,  comprised  some 
legnme. 

{'I)  Some  plants  have  tho  power,  more  than 
otbere,  to  iitiline  the  content  of  thu  subsoil.  Such 
|ilut«  may  not  only  make  lees  proportionate  draft 
on  the  upper  soil,  but  by  their  decay  may  jwiil  to 
the  richness  of  such  Hotl.  It  has  been  dvlvrmined, 
for  example,  that  lupines  are  able  to  take  more 
food  tmm   the   subsoil    than   oat«.     Moxt   of   the 


ttt-uy.  WoMilde't  nadUse  lot  hirrowlns.  sawms  md  leUlsK.  1133.  The  iMdiT  ur  ilnrvliM  H:  li*r 
n>*T  At  ft-,  f^^Ut  At  I  "Vtoiii  the  nlKpvi- 11  (viLi  tic  vpr<-'i<l>«il  Uint  I  c«D  of  n  critic  nfflruit  tbfet  I  ran 
*tt  lu  Iho  Trout  ut  ni^  I'lin,  uiiiIit  n  niiiriu  rovnrtni,  miw  iho  iraln.  tiarroi*  Bn<l  roll  ll  In.  wltlioul 
ip^cii-w  to  iS^  hill,  ItvtvdiK  iLh  i;i»utii1  ^IthuuL  aujt  Liu|in)»i4ii  *>t  thv<  licirwn'  tt^,  mr  nwn  fMit,  or 
Ihirart  irtmli ' 


111.  lit.  PMUii>Gk-i  MeJ  and  mil 
MhM.  tram  a  plotuic  or  isw. 
'TbU  m  will  Til' will  iiiiim  itIip-jiI. 
WT^t  lndl«0  rorn,  i>a1a,  fft^*.  I-t-ahh. 
rniatucM  ami  mmlpiiL  mil  i-nii  <h 
nvslatad  ta  drop  anjr  rnqulrwl 
Vuasttlx  on  an  attu." 


Fig.  lU.  BuheUoi'a  oorc-plantn.  aa  lUutttaMd  fa  1B«t, 
"  Thn  •r'lil  H  itu(  liitn  thi'  h-kiTiii^F  nb<h\f<  Itir  ticiLni,  invl  na 
1h«  nlnnlcF  movpi  Alone,  1lic<  ihiir*  Ikpinn  itf^iit  ih^  fnr^ 
raw.  lliT  crrn  !■  titrii  Jninird  by  mrini  iiioyhI  bj  n  crank." 

legumi-»  have  iiimilur  power,  largely  becaujw  of  their  ile«p-rooting 
habit;  ttnd  this  aifordB  additional  explnnntion  of  the  gooil  rMults 
accruing  from  the  nse  of  such  ptantii  in  the  rotation. 

('})  A  rotation  of  crops  can  be  no  planned  as  to  maintain  the 
supply  of  hnmuK  in  the  *ioil.  Tlitx  hiiTunx.  coming  from  the  decay  of 
organic  matter,  addn  to  the  plant-food  cont^^nt  of  the  »oii  and,  what 
M  usually  more  important,  exerts  a  great  influifnct<  in  securing  s 
proper  phyaical  te.xtare  of  th*>  land.  The  Bureau  of  Soils  recently 
atwerlii  that  the  rhif  f  value  of  hlimuH  is  to  cleanse  the  soil  of  tOJlB 
excreta.  The  huniiu  i«  chiefly  Hupplici  by  the  graiw  eropB  and  cIotct 
crops  in  the  rotation,  The  practice  of  "  green-manuring"  reatj<  chiefly 
on  tht-  need  of  supplying  humna.  Green-manDre  crops  are  thone  that 
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aro  grown  for  the  ap«cial  pnrpooe  of  being  turned  uni!»r,  mot  and  top,  snd  ure  not  usually  a  definite', 
part  i>r  the  rotation;  but,  so  far  as  it  goea,  the  tmib-aiHl-stubbli'  p^irt  of  Etimilar  crops  employed  a 

tho  rotation  answere  tKe  aumu  purpriHu. 

(6)  Well-considered  rotation  w-hemca  re^loce  tlie 
iiMessity  of  eKcassive  asc.  of  tonct^ntratMl  or  rhfimi- 
ca.1  ferlilizent,  On  tht;  othur  liuiid.  tlicy  may  utilize 
such  feniliapra  to  grcnloi'a'lvantajti'  than  do  tli«  con- 
tinuoiis-oropping  schemee.  a.'«  bus  bi?cn  shown  bf  (Iw 
Ohio  Experiment  Station. 

(Tl  A  gmd  rotation  provirfea  for  thf  making  of  J 
farm  nianur4>B,  ln'caiiee  it  grows  crops  for  the  feed> 
ing  of  livi--nLwk.   An  a  gcniTal  pnictici-,  it  It)  better 
to  market  tho  buy  am!  at  raw  cropd  in  thw  form  of  anl- 
ni.  i».  i^-mw  b-t  cuitiv.i«  ot  wd.y.  „,a,g  „,  ^^-^^  products  than  to  put  th™  on  the  mar- 

ket directly ;  for  thi)  farmer  nut  only  has  tlie  tipportunity  to  make  an  extra  profit  by  an  extra  procew, 
bat  he  cainK  the  manure  with  which  to  maintaia  the  fertility  of  hi»  land».  He  raiatv*  the  crop  la  feed 
his  atock  to  secure  manurv  to  raine  a  better  crop.  In  i^  the  maintaining  of  fertility,  the  live- 
stock  farniur  has  the  great  advantagt;  of  the  horticiil-  Jm  turiat  or  other  «jivcia1  farmer,  for  the 
btt«r  must  rvRort  to  spocinl  practices  or  special  pur-  ^  chases  in  order  to  maintain  the  produ- 
cing power  of  his  land. 

(8)  Kolatiun  is  a  cleaning  piDcees.  Cer- 
tain weedfl  follow  certain  crops.  <Thes8  and 
cocklo  are  common  wcods  in  old  wheat-liindN. 
The  life-cycle  of  tlif«c  plaiit«  in  ao  similar  to 
that  of  wheat  that  they  thrive  with  the 
wheat ;  and  the  seeds  may  not  be  removed 
from  wheat-aud  in  the  ordinary  cWniag 
processL  These  wi^h  are  soon  elimiaated 
by  tlw  gTa«s-4;oure«  in  the  rntattoTi,  or  by 
some  (;  lean-till  age  caurse.  Moeit  wiHsts  arv 
eradicated  in  the  cmirw  of  a  good  rotation ; 
in  fact,  a  rotation  cannot  be  coneiderud  to  be 
good  unless  it  holds  the  weeds  In  check.  With 
crop»  which  are  not  fCfown  as  a  part  of  a 
rtitation,  id  rice-,  it  ia  aometimes  neceasary  to 
interject  another  crop  for  a  year  or  two  in  order  to  clean  the  land. 

Iniicctx    and      1     plant  discnjiifa   follow  certain  cmpfi.    There  are  no  insects  or  diseaaeM  that 
follow    all    crops.  Vl      Therefore  a  rotation  cleans  thu  tieldti  of  many  of  thc«c  troubles  and   peeta.^ 
Nearly  all  continu-  (^       ous-cropping  schemes  run  into  the»«  difKcultic«  fiooner  or  later.  A  short  and 
sharp  rotation,  for  example,  is  the  l>csi  means  of  contendinx  with  wire- 
worms.   It  is  not  uocummon  sometimus  to  find  onions  failing  yMir  after 

year  in  tho  best  onion  regione.  The 
trouiilt?  H  likely  to  tte  di»>  to  pMl«  or 
diHt^aHea.  Two  or  three  years  of  celery 
or  other  crop  may  clean  up  tJie  difficulty. 
The  horticulturist  is  particularly  Uablftj 
to  suffer  from  in»ect«  and  plant  dl 
oapecially  if  he  ia  an  orchardiat.  beeao 
he  cannot  well  practice  a  ilelinit«  rot 
tion.  The  larger  part  of  th&  spray 
dt*vic>cs  and  Riat«rial»  ar«  devised  to  nwetH 
the  neccBsitiett  of  the  horticulturist. 

<9)  A  rotation  uIIuwa  the  farrm^r  to 
meet  the  needs  of  the  Mlaple  marltet*  by 
providing'  a  continuooB  and    predictable 
Pk-Ul.  lbd«srillas««tB-ud«ofB-pUat<i.     output. 
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(10)  SoUtioB-funing  develope  a  conttnuoiu  and  conMcuCin  plnn  of  liuineM.  It  maintaiut  the 
oontlRaitr  of  fum  bbor.  and  reduces  the  et^onomtc  aod  aocial  difficultiM  Unt  ariw  from  tbo  emplvyiog 
of  Buoy  nea  at  oao  lime  ami  few 
nen  at  amrtlwr  time 


wm 
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Holstun  pntHcrt, 

JoBt  what  rotation  Mheme 
tkall  b«  adopted  in  any  oaae  most 
dopoad  OB  many  local  and  gp«cial 
ooasiderationsw  Wliat  some  of  tb»e 
cooaideratioRB  are  may  be  briefly 
discoaaed. 

(a)  The  rotation  miwt  adapt  it»»\t  to  tli«  farn»)r'a  hnstnem  —to  the  RUpport  of  iivo-cttoolc  if  he  is  a 
dairyman  or  Btook-farmer,  to  thtt  demands  of  thv  grain  trade  If  he  is  a  gratn-farrapr,  to  the  cotton 
market  if  h«>  in  in  a  oottun  region. 

(i)  It  most  adapt  itself  to  tb«  sail  and  the  fertility  problem.  Oftonthe  chiflf  porposeof  arotativn  ia 
to  recaperate  worn  and  dejilet«d  lands.  In  aaeh  ease,  the  frH)ueiit  recurrence  of  legnminoua  humoua 
crops  ia  preeminently  desirable. 

(e)  The  fertiliier  ({ueHtian  oft^tn  mM)ifl»t 
ihb  rotation  ~  wbctbvr  manurv  can  bv  )iur- 
chiMd  dwaply  and  in  abuiidanot*  or  whether 
it  moat  be  made  on  the  place. 

(if)  The  kind  of  soil  and  tho  climate  may 
dictate  the  rotation. 

(«)  The  labor  Rnpply  tias  an  importuit 
bearing  on  the  churactirr  of  the  rotatioa- 
cocne.  The  farm<tr  must  Iw 
careful  to  plan  to  keep  the 
■nmber  of  plowinR}i  and  the 
amount  of  cultivating  within 
the  limiU)  of  hiit  capnbi]itii!>e. 

(/)  ThcRiaiof  the  farm, 
and  whether  land  can  be 
rented  for  paetnragir,  are 
also  determinanlfi.  it  in  not 
profitable  to  grow  thv  ceruaU  and  some  other  crops  on  email  amaa ;  in  fact,  rotation-farminft  ia 
chiefly  socceasful  with  largi^area  crops. 

(j)  In  the  futurv  more  than  in  the  past,  the  rotation  must  be  plunned  with  rof«rence  to  tho  spocJos 
of  plants  that  will  best  nerve  one  another,  or  produce  the  best  interrolatioRship  nwiiltM. 

(A)  Thft  rotation  must  conaitltr  in  what  condition  one  crop  will  leov^-  tho  soil  fw  tho  enccooding 
crop,  and  how  one  crop  can  bo  Hoeded  with  nnothi^r  crop,  nne  reason  why  wheat  '\g  Btill  so  generally 
grown  in  the  East  is  bocau^-  it  it  a  good  "seeding  crop";  graaa  and  clovor  are  seoded  with  it,  and  it 
therefore  often  makeii  a  rotation  practicable. 
In  aMBe  parts  of  the  Baat,  rye  takes  the  place 
of  winter-wheat  in  the  rotation  counie.  Every 
<*r*ful  farmer  soon  cornea  to  know  that  a  cer- 
tain tilth  or  condition  of  noil  mtiy  be  expected 
to  re«alt  from  certain  crops.  Thus  buckwheat 
kaa  a  marked  etTect  on  hard-pan  noils,  leavini; 
them  mellow  and  ajih-like.  The  oxplanation  of 
tUa  action  of  liuckwhi-al  in  unknown.  I'otato- 
gnmm  who  have  hard  land  like  to  gr<-w 
bw^wbeat  aa  a  preparation  for  potatoao, 
ahbonKh  buckwheat  la  r-ircly  a  rejnitar  part  of 
a  rotation.  Winter-wheat  rommonly  follows 
oats,  for  the  reason  that  tlin  oatfi  aro  harvested 


rlc- 114.    a  piMwl-dir  ilte-cat 

ma  wins  nurhine 


r 


f^J^'^ 


Pit.  lU.    i.  peaMst-dAjr  ontM-cut  mfwinii  maehlut. 


OTTTLINE  OP  CROP  MANAGEMENT 


early  «Mgh  to  allow  t!i«  sowing  of  wheat  in  the  fall.  However,  liarlry  is  considered  to  be  a  Wtter 
pnparstEon  croji  for  wlii-at,  as  it  comM  off  the  land  earlier  and  dvwit  nol  deplett'  the  moisture  content 
of  the  Mil  80  much  ;  it  therefore  usBally  allows  the  making  of  a  bctUir  seed-bed  for  the  wheaL 

It  rami  be  remnraborDd  that 
the  rotation  in  not  ci'itlinn]  to  a 
single  field.  If  n  jwrfwt  s}-HteiD 
m  itractiu-d,  tbcru  must  be  aa 
mai\y  eii)iial  fi^Id»>  concerned  in  the 
rotation  a»  there  are  yeam  in  the 
course,  so  that  every  crop  in 
grown  on  some  part  of  thu  farm 
every  year.  Tiie  farm  in  thcrtiffirtf 
laii]  oif  into  shift^t  or  lilocke.  It 
is  unusual,  howyivr,  that  a  farm 
la  suffifitntly  uniform  in  surface 
and  eoil  to  allow  of  snch  a  perfect 
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arranfcement,  and  c»nae<ta»ntly  the  output  of  the  varJooa  crope  vatke  frum  year  to  ye&r.  Of  cciuni«, 
it  is  not  eiiwotwi  that  the  entire  farm  is  to  be  laid  under  a  rotation  system.  Parts  of  it  will  be  needed 
for  gardens,  vrchiirdf,  wt)OiJ»,  permanent  pasture,  and  for  epecial  eropa. 

Not  all  thi*  croidt  of  thw  farm  are  adapted  to  rotation.  The  cereal  and  hay  crops  arie  most  a>laptal)l«. 
Cotton  ordinarily  is  not  a  part  of  a  rotation  scheme;  and  this  is  one  reason  why  cotton-laods  eo  soon 
become  "exhaosted."  The  adopting  <if  »  ahort  and  good  rotation,  in  which  cotton  would  be  the  pivot 
crop,  would  no  doubt  add  imnien^i- 
urahly  to  the  wealth  of  the  soulh- 
crn  etatvA.  Some  crops  occuvy 
the  land  for  a  tx^riue  of  yuar«  and 
therefore  do  not  often  become 
parts  in  a  rotation.  Of  such  in 
alfalfa,  now  largely  grown  in  the 
Weat  and  rapidly  working  it»  way 
into  the  Bast.  Ifut  even  this  crop 
will  probably  tend  more  and  more 
to  occupy  a  place  in  rotation 
course ;  and  in  th»  ^onth  ( and 
even  in  other  regions)  thia  may  t>e 
enforced  in  onier  to  overcome  die- 
eaae  affecting  the  plant. 

Uaaally  a  rotation  cuntaina  at 
iL-aat  ont;  "money-crop."  that  finda  "'■  '"■   BiteHteUwrr  «i«  oi  uw«  n.-ke. 

L  din>cl  and  ready  market ;  one  cl^an-tilled  crop  ;  one  hay  ur  straw  crop  :  one  legnminous  crop.  Form- 
erly the  manure  was  applied  mostly  to  one  crop  in  tho  rotation,  but  the  tendency  now  seems  to  ba  to 
distrlbnte  the  application  of  some  kind  of  fertilizer  thronghoat  the  various  years  of  the  course.  Some 
crops,  however,  may  receive  the  coarse  manure,  others  the  fine  or  rotted  manure,  and  others  the  chemi- 
cal fertilizer.  It  is  now  thought  that  there  is  advantaRe  in  rotation  of  fertilizera.  In  the  Norfolk 
nystem,  manure  ia  usually  applied  heavily  with  thu  root-coor»«.  Graa«  cn>p«>  follow  clean-tilled  or 

"exhaustion  crop«."  Pa»- 
toring  eliminates  the 
weedfi  of  tillage,  compacts 
the  land  following  lillai;e- 
practice,  and  provides  ma- 
nure in  thv  droppings  of 
the  animals. 

The  Ieg"iniinfii08  rota* 


Wtyl-lfmkt 
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tion  crops  moet  oaed  in  North  America  are  red  clover  and  cowpeas.  Tho  clover  is  adapted  to  the  humid 
North,  cowpeas  to  the  fttuth.  The  use  of  the  cowpea  supplies  tho  missing  link  in  the  rotation  for  the 
South  and  makes  bumuK  ;  it  adds  nitrii^ten,  obviating  the  necessity  uf  depending  on  chemical  fertilixers 
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slofie,  which  haa  been  sacf)  an  iindi>»irable  practice  in  the  Sooth.   Veket  bean  and  beg^r-wmnl  am 
special  lefumiiioiis  cropii  somt-timt^  vmiiluyvtl  tii  tliu  uxtrt^iue  South. 

Nearly  all  sptwiul  crops  (r^n  ljt.>  j^roMn  wittiMUt  mlatiun,  b«cAUse  the  markt^t  rdue  of  theji*  products 
ia  80  hixh  that  the  grower  can  aS^rd  to  ruaurt  tu  vxlru  miinurin^  and  other  «xpenitive  practices  in  ori^i 
to  ke«p  the  land  in  gpoi  lieart.  Thk  ia  the  chief  nmson  for  thti  exoMJiive  am  of  atable-manare  in  mar- 
ket-Kudcni&fi;,  a  aae  which  mually  far  exceeds  the  needs  of  the  cr»iM  id  m«r«  plant-food.  Wh«n  th« 
laail  is  not  too  hi^-pricod,  it  i«  a  practice  with  fcardeners  to  "rMit"  part  of  tli«  land  now  a:id  then  in 
clover.  Orchard*  d«  not  luftd  th«iDwlves  readily  to  rotatii>n,  althriQgh  peaches  generally  do  not  follow 
p«acheis  directly  nor  appln  follow  apples.  In  order  to  Rup])ly  the  humuH  t«  thoie  laodH  and  at  the  tame 
time  t«  aeeare  the  benefit*  of  tillage,  tho  practic*  of  cftvor-croppinir  haa  lately  come  into  practice.  Thid  ia 
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the  nee  of  some  qnick-i^owinf;  crop  that  can  be  sown  in  midanmiDer  ar  later,  after  tillage  ia  completed  ; 
DflQally  thiH  ia  plowed  under  early  the  following  spring.  Acceptable  corer-crops  are  crtmaon  clover, 
vetchefl,  peaa,  rye  and  aomotimes  bockwheat,  rape  or  cereals. 


SapfOM  til*  alx  ealanin*  nli  nrliK  iwent;  Acna  Id  Mwh,  rtinwa  *lz  Barla  nt  Cnipi. 
to  MIsw  fMh  othar  In  RnutlBfi.  (our  of  wMrh  ar*  chart«l  ">  >hla  A«eoanl.  bat  tlw  !•« 
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Xaam 


Wheat 

Oatd 

Toraips 

Clovpr  grs» 
Qavorhay 


B 
tbaam 


Date 

Turnipa 

Bulej' 

C\em>T  hm 
Wbaat 


ninilpA 
Barley 
Clover  trriH 
Clorwr  li»y 
Wbeat 

OMa 


£  £  £ 

S«8  6«8  &68 

Total  Pro*icr  Tnt»l  Prr>dac«  iTotal  Prodnfc 

of  Ibii  Kial^l      of  thiH  Field  i     of  this  Field 

ineixfusr*.       iDBiixPsrw.'     ln«ixj«itr«. 


D 

MkCTM 


Barley 
CloTerEraM 
CI<«ror  hay 

OaU 
TnraJpa 

£ 

ToUl  Prudsi-c 
of  thin  fluid 
in  MX  yean. 


CliOTcr  uraa* 
Clover  hsf 
Wboat 

OaW 

Tmmip* 

Barley 

£ 

MS 
Tntal  Produce 
ofthiiFicld 
ID  ris  yean. 


Clover  hay 

Whrftt 

Tumip* 
Buloy 
Clovev  graaa 

£ 

Total  Prodaca 
of  thia  Field 
to  aU  yeata. 


NaturmI 
fTH«  ta  h^ 
rum  ntiMljhl* 
thi*  Fkmi 


Jtndow 

n>9dftl« 
ihU  r*na 


H 


Meadow 
Ucadow 

U«ttdow 

UMdOW 

Maadow 
Haadow 


A  eontnul  of  rotaliom  (to  bo  compared  with  those  on  auccooding  pagK).  Tabular  view  of  "  a  regular 
SooOBBkni  of  Croptu  in  Rotation."  as  propwix]  bv  Varlo  in  "A  N«w  SysttMn  of  HoabaBdry."  Philadelphia. 
ITEVL  Tbia  bi  part  of  a  farm  RichL>mi<  for  a  property  uf  150  aerea,  to  lie  Rtiwked  with  horaoa,  eattis,  bogs 
and  ahoep.  Coantiag  all  labor  and  other  outlay.  Varlo  eatimatea  an  annua]  exponse  for  the  nix  yean  of 
£366  16a.,  and  an  annual  proBl  of  £-102  4a. 
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FARM   MASACRMRNT 
By  A.  M.  Tauyck 

Farm  niiinagt'ment !» the  appticatiitii  tn  pergonal 
farminj;  of  all  the  fact*,  [irinciplas  anJ  sciences 
ruluU^i]  to  Rjifriciiltiire.  It  includes  the  cnnductini^ 
or  orftanizinf;  of  tho  farni,  nul  unl,v  Jis  rv^'anlH 
preMiit  sncccss  and  ppjfitii,  bat  also  with  refor- 
enrtt  to  (he  (nturs  fvrlitily  of  the  lund.  It  ie  the 
cruwnintr  ^ttiiiy  in  .tKritiiltural  practice.  A  knowl- 
edge of  the  Diiturjil  ack'nctrs  und  ^wn]  jud^rni-nt  us 
to  their  n,ppl icathns,  and  skill  in  producing  large 
cnvpB  anil  firw  Wrii«  nrv  impurtant  fiiL'tors,  hut 
prqwr  executive  maniiKenietil  of  the  farm  sinil  the 
farming  huRin<\u  In  the  essential  feature  which 
lar^L-ly  determines  succeM. 

Thd  (li»ciit*ion  of  many  auhjectfi  may  properly 
be  included  in  a  tresLiiH;  un  farm  lUiina^-Rit'nt.  The 
propwr  consideration  of  this  subject  h  a  stiiily  of  the 
farmiiiH  busineiiK  in  all  its  widi.!  variationn  of  clunti, 
character  an<I  plaint!,  and  it  im  [lutwiblc!  in  a  short 
article  to<li.«ouitR  brii^dyonly  acme  of  the  important 
pbaaws  of  the  subject. 

The  eubJL^ct  (jf  crop  manacemoiit  and  rotations 
tfl  likely  to  have  eimng  lucal  cdur.  dopL-mling  un 
the  mEtfi  in  which  the  writer  lives;  but  the 
nature  «t  the  prwlili.*rr  i»  similar  ovurywhen.'  and 
many  of  the  principles  can  be  elucidated  by  any 
syntpm.  It  in  probably  neiHlU-Rii  to  nay  that  this 
article  ia  written  frem  the  prairie-6tate«  point  of 
view. 

losing  oat  thr  fietdt. 

The  first  eHwntial  in  introiIucinR  a  detlnitA  aya- 
t(>m  iif  Hiiil  manngvmtmt  and  rro])  rotation  x»  that 
the  farm  be  laid  out  uniformly  in  fieWfl  of  nearly 
equal  an.'a.  80  far  an  poi^dibk-  tbv  division  lin<.-«  of 
the  several  foWa  Hhould  follow  the  natural  divisioo 
line*  iif  the  land,  which  separate  qiiarter-eectinna. 
sections.  eif;htit^s,  forties  and  ho  un.  T)ie  size  of 
the  fteltlB  will  he  detenninwi  largely  by  the  size 
of  thi^  farm  and  tbo  kinds  and  numlmr  of  crops. 
Often  the  average  farm  i^  cvl  up  into  many  small 
liclds,  irregular  in  size  and  ehupc,  whik  with  Inr^' 
farms  eometimes  the  fietds  arc  verj-  irrepular  m 
siic.  mmc  beinK  very  large  and  nthcra  small,  m.ik- 
inn  a  regular  aystom  of  crop  rotiition  impoiteible. 
Figs.  130  to  13:1  illiwtRite  practical  plans  for  !.ty- 
Uig  out  the  fif  Ids.  and  also  «how  how  the  Mds  of 
,1  badly  managed  fann  may  Ije  rearriinpcfl  and  made 
more  uniform  in  iizb  and  ?hnpe,  thua  mnkini;  it  pos- 
flible  to  rotate  crops  in  a  systematic  way  and  to  pre- 
scribe mime  deilnite  eyntem  of  maintnininK  the  ai^i! 
fertility.  When  pOMBiblc,  the  fields  tthoutd  be  laid 
out  in  rectangntar-  form,  with  the  looRer  distance 
extL'niling  ea«t  snd  w««t  in  orrior  to  givu  thi;  crop 
an  ratich  protection  aa  possible  from  the  sun  and 
wind.  Small  grain  drillvd  ftiutand  wr-iit  breaks  the 
force  of  prevailinc  southern  and  northern  winds 
ninre  than  the  grain  drillwl  north  and  south  ;  also, 
the  shading  of  one  row  by  another  seenut  to  be  of 
some  benefit  to  the  crop.  The  writer  haa  oh.*erred 
that  wheat  drllleil  north  am)  oouCh  ruKt^il  and 
bItfthtcH  vrcnw  thnn  thnt  drilled  east  and  vast, 
and  it  is  often  remarket  by  farmer**  that  larg^T 


yields  of  wheat  may  be  secured  by  plantiug  in  drills 
east  and  vtmt,  than  by  drilling  north  and  south> 
Also  with  uiirn,  in  dry.  hoi  dimat<»,  then-  la  an 
advantage  in  rowing  ea*t  and  west  when  the  com 
if  planU'i]  in  drill  rows,  il«  ix  the  prai-tioo  through 
a  ;^at  pari  of  (he  We».t  anil  South,  because  the 
greater  shading  of  the  ground,  when  the  com 
is  plantthl  in  this  way,  prevents  t«  some  oxtont  tho 
excessive  hitating  and  drying  of  tlu-  tnoil. 

In  sumo  instances,  us  on  sloping  land,  it  may  be 
advisable  to  lay  out  the  tielda  with  the  longer  di»- 
timri'  extending  north  and  south,  in  i>riit'r  that  Iha 
tillage  and  cultivation  of  the  crop  may  tio  across 
the  fllo]Ms  rather  than  up  and  down  the  alope,  and 
other  factor))  may  make  it  dwirable  to  lay  out 
irregularly  formed  fields;  hut  a»  a  rule  the  prac- 
tice should  bu  to  follow  nnturnl  division  lines  of 
the  land  In  dividing  the  farm  into  Uelds. 

The  Mketcht^  arid  diagrams  and  thu  discussion 
refer  particularly  to  the  luying  out  of  new  fannSf 
or  tho  n'arrangtiment  of  f.irr.is  that  h.ivc  not  beea 
improved  to  any  extent,  but  many  of  the  snggMtcd ' 
fcttturca  may  bo  adapted  successfully  to  the  remod- 
eling of  old  farms. 

Hoo/Im,  lann,  feneet,  thade  tref*,  dntM  and  irriga- 
tion dUehii. 

Thii  plan*  for  rotating  crops  prop(«(wi  in  thla 
article  call  for  the  gradual  fencing  of  a  new  farm, 
by  which  thm  expense  may  be  distributwi  over  sev- 
eral years  at  no  serious  inconvenieacc  to  tho  farm* 
ing  operations.  The  purpose  is  each  year  to  fence 
the  pa4tun>,  that  being  made  a  part  of  the  crop 
rotation  system.  In  this  w-iy  an  eight-year  rotation 
on  eight  fu-UU,  in  which  a  fli'ild  i»  seeded  t«  grasMg 
each  year  and  another  grass  field  is  broken  up,  will ' 
retiuirc  eight  yours  to  fence  the  fans.  It  is  not' 
desirable  to  hare  too  many  permanent  division 
fenced  between  the  several  finlds.  Rather,  the  field 
division  fences  may  1j«  miide  temporary  and  euMily 
movable.  A  pennanent  fence  is  anuiaance  in  the 
tilling  of  thtf  lard  and  the  ctiltivntion  of  tho  crop ; 
it  makes  a  harbor  for  weeds  and  throwa  good  fer- 
tile awil  out  of  use  for  croppiTig.  However,  it  ie 
not  the  purpose  of  this  article  to  discuRs  the  fence 
([uerttion.   [See  Vol.  I,  Chap,  V'll-l 

From  the  plana  already  mentioned  It  isclcar  that, 
00  far  as  possible,  all  roads  and  Isneti  that  are  nece*> , 
sary  in  gutting  to  and  froni  the  sevural  lieMs  shonld 
follow  the  natnral  dtvjinon  lines  of  thu  land,    la 
Uyinjc  out  new  ticldi  and  in  building  pennaii«at 
fences,  this  rale  should  bo  obmrred  abM.   Tbiaiai 
element  f'f  handinniv  in  messurinctheareaof  fielda, 
in  keeping   reiL-onls.  and   in  having  &n  easj  andS 
accural*^  means  of  dnscribing  and  locating  eadt'' 
tlobi  hi  a  farm.   ?<«i'mnnont  liini-s  with  pi^'nnanent 
fences  i^hou Id  be  established,  leading  from  tbeharai' 
and  hniMing  site  to  the  center  of  the  farm,  and 
from  thence  to  the  pasture  and  to  cvtr^  field  that 
iii  indiid<-;l   in  the  rognlar  crop  rotation  sjrstem. 
By  such  an  arrangement  the  livt-stock  may  Ire  sent 
to  pasture  without  a  ilriver.  and  if  properly  treated  ■ 
the  a>\nt  will  Iw  at  tha  bars  in  the  evening  when 
the  farmer  ia  ready  to  milk  them.    In  certain  vvc- 
tiona  of  tJin  country  it  is  very  important,  and  often 
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necewary,  U>  (itiint  ht^lgiiw  anil  iJiMle  tnvg  for  tliv 

eiirpode  of  protection  3};ain>tl  wimi  luii!  storms. 
Mullv  it  ii  not  dwirabl«  Ui  havi-  mnny  htxlj^s 
•rOBnJ  the  tuUt ;  and,  althouch  i<haH«  tr^  art- 
necwBWjr  In  the  panture,  it  is  not  bi.'st  tv  didtributv 
them  over  tbe  field,  but  to  luivi-  n  ki^>"P  <>f  trees  in 
one  comer  or  in  some  spot  w huh  Uki'KliLtlr  of  the 
tillable  land  and  doee  not  int«rfi>re  wilh  the  fsrm- 
inj!  DperatioDB. 

Ax  rcgnrdii  dRUtiaK«  and  irrigation  ditchMi,  th>- 
natnTBl  \ij  of  th«  land  will  (I<>tftrmine  Urgel.r 
wh«re  they  must  bo  placed.   In  <>v«ry  nvlI-rcKulaU^t 
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fim  scnrefal  snnrey  shonld  he  miu1i»  and  n thornuKh 
syRUm  ofdrainHg?  ftctabliflhci,  m  that  \iw  ittirfao« 
w*t#r  may  W  readily  removal  from  th«  yanls  an<i 
Belda  and  carried  ti>  the  naturul  dniinaii^channi'is. 
nnd  not  loft  where  it  may  damage  the  land  and 
Krnwinjr  cropii  and  form  CMSpools  for  the  bmd- 
Idk  of  ai§M»M.  It  in  deMirsble  in  nonm  !»ctions  of 
th«  conatrr  to  build  artifleial  (Mndii  and  l^cen  for 
eatchnf;  the  drainngv  wbUt.  Such  plaoen  should 
not  bta  made  the  wnllows  for  cattle  nnd  swine,  but 
•hoald  be  Rirrooii'lvd  with  dr}-.  erwey  honks  nnd 
kept  cltan  ami  wholesome,  athurwiae  they  may  be- 


come the  breedinjc  phwes  for  injorious  eerms  nnd 
thus  (111-  source  ttf  ditteaae. 

A  map  i/f  tkt  farm. 

An  outline  map  of  th«  fam  is  valuable  and 
handy.  It  mity  ofl«n  save  stepa  in  the  directing  of 
workmen  and  others  lo  diffc-ri-nt  tmrts  of  the  farm. 
On  a  vwy  large  farm  a  ni^i  is  almost  a  neceaeity. 
Ily  ine<aiu  of  a  M-t  of  outl!n«>  niap9,  very  condensed 
r<ini>rd3  of  the  eroppinn  of  the  different  fii^ldn  on 
the  farm  may  be  kujit  each  y*«ir.  The  map  should 
1m)  larKu  enough  to  note  nntonly  the  crojw  erflwiny 
oa  each  field.  Cut  ihv  datcit  of  planting  nn'i  n.irve«t- 
inj£,  yi^ld  T>(;r  acre,  date  of  plowinu,  and  other 
rocurdsof  im|iorljinre.  A  better  plan  still  istohu%'e 
a  map  sniall  enough  to  be  iHiurid  in  litHik  form, 
Introducing  with  each  map  sevenl  blank  payex  on 
which  the  notes  relatii^  to  each  fleiil  may  be  writ- 
ten. Kaeh  maps  may  be  readily  print4uj  nl  ^miill 
expcDM)  from  a  anc  etching  prepared  from  an  oriK- 
inal  inked  line  drawing. 

The  Several  fljriirwi  and  diagrams  here  ahowa 
illuiitnite  what  is  meant  by  the  map  uf  the  farm. 
It  is  simply  an  outline  dr3.wing  sbowins  the  divi- 
sion of  the  farm  into  lielils,  ilut  looalion  and  pl.in  of 
th*  t)uildin$(  9it«,  the  location  of  lane*  nnd  roadd, 
and  the  natural  feJitnnsa  which  need  notice,  auch 
as  thr  in^ivvs,  Htreams,  dran-s.  and  the  like.  .\ 
careful  survey  of  tilt*  farm  will  have  to  be  made 
ia  onler  to  local*  properly  the  piitnU  and  objects 
whii'h  ntrtl  to  lie  not*»ii  on  the  map.  The  map 
should  be  drawn  ai-ouralely  on  n  ><mji!l  ticalo,  an 
inch  to  BO  or  100  feet.  Almost  any  briftht  boy  or 
icirl,  having  enact  measurementJ  and  distancoii  nnd 
the  area  of  the  field«,  with  a  little  help  can  draw 
a  map  of  Ihis  kind. 

Soil  mavagtmmt. 

In  the  mana^ment  of  the  farm,  the  handling 
of  the  soil  is  of  thti  greatiwt  importance.  It  in 
impouible  to  jrrow  good  crops  on  the  same  Hold 
year  aftur  year,  vx«-pt  by  thoruUKh  tillage  and 
cultivation,  the  oddiliiun  of  fortilixi-r.-*  and  the 
projH-r  rotation  of  cmp.^  in  order  to  maintnin  tha 
fertility  of  the  land.  It  hits  twen  truly  »iid  that 
"tillajj^  id  manuro"  to  the  crop.  The  plant-food 
of  thei  soil  Is  largely  in  an  ii  navai]ahli>  condition, 
and  is  made  available  for  the  use  of  plantii  only  by 
the  action  of  physical  and  chemical  aitencids.  The 
presence  of  air  and  moisture  irt  neccasory  that 
dwoinpiMition  and  chemical  chnnse  may  takn  place, 
by  which  the  insoluble  ami  unavailable  iilanl-food 
elements  are  made  iiitlnhle  and  available  to  the 
plants.  Thus.  tillagi>  and  cnllivBtion,  t.y  nitrating 
and  palverieini;  the  soil,  and  hy  the  conservation 
of  soil  moisture,  make  favwrable  conditions  for  the 
development  of  bacteria,  bastcnin};  the  processes 
of  decompoBltion  and  chemical  rhance  which  make 
the  plant-food  available. 

Simple  tillage,  however,  will  not  maintain  the 
fortuity  of  the  soil.  It  bM>ome*  neeennry  finally 
to  rf>place  the  plant-food,  exhausted  by  the  eontin- 
QOTis  rrowins  of  cropit,  with  the  applioation  of 
mannrv  or  chemical  fertilisers  or  by  tho  rotation 
of  cropfl,  in  which  the  leKwne  rrops,  aoch  aa  alfalfa 
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anJ  clover,  are  intriyluced  in  »n)er  to  restore  atcaiQ 
Lhc  humus  unit  oitroiici].  Whim  lan<]  hii»  butrn 
farmed  a  long  time  in  wheat  or  corn,  it  finally  ceaBts 
to  produw  iiriil'itftble  crfii.w.  Thii  aoil  is  nut  nepea- 
sarily  exhiiuxtHl  in  f«rtilily,  but  by  a  lun^  pvMoJ 
of  oontinunQ!<  cropping  unth  one  crop  the  dts»ajws 
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and  inseots  wliich  prey  on  Lhet-nip  huvw  accumu- 
lated in  the  aoil,  and  the  organic  matter  and  humtm 
and  nilrngen  have  become  more  or  Ii'ai  cxhoustwl. 
The  land  is  really  "  wheat  eick  "  or  "corn  sick,"  na 
thu  ciifn.'  may  b«;  wlmt  it  ni-wU  mi>re  than  any- 
thing flse  is  a  nitulion  of  crropa.  which  shall  indndc 
legumes  and  grasfnw,  by  which  the  organic  matter, 
exhuugted  by  continuous  cultivation  and  cropping 
with  onu  crop,  may  he  restured. 

Grjua  ia  a  «i>il-proU'ctor,  n  soil-rencwer  nrd  a 
soil -builder,  (levering  the  land  with  gniM  is 
nuturvV  way  \>t  rf-Btoririir  to  old,  worn-out  Uiid  the 
fertility  and  pxid  tilth  characteristic  of  virgin 
soil.  The  true  grasses  do  not  add  nitrogen  to  the 
soil,  as  do  cluv«r.  alfalfa  and  other  Itgumtf  crops, 
yet  the  uraRHes  are,  in  a  sense,  nitroften-gatherem, 
in  that  thH>  nitriiKcn  of  the  Krtil  iit  colU-cti'd  and 
stored  op  in  thoir  roots.  Thus,  gra^sefl  prevent  the 
waste  ot  nitr>.<^-:n  and  othiT  plant-ftx-d  tk-m<jnt» 
and  serve  to  protect  the  soil  and  to  maintain  ita 
fertility.  Ry  their  t-xt^^nsivc  and  dwi)-pfnftr.^tin(t 
n»l  system)',  many  KraxsM  al»o  t«nd  to  break  up 
and  deepen  the  soil,  Rathorinp  -ind  storing  plant- 
food  in  th«  riHitx  and  thiiit  actually  tncr«a#ing  the 
available  plant-food  content. 

Tht  l«f[vme  croM,  Buch  as  clover  and  alfalfa, 
not  onlj  uoompltHti  all  that  firraHsea  may  accom- 
pliah.  as  described  above,  but  alno  actually  In- 
cmm  iit  total  and  nvailiiblc  supply  of  nilroKrti 
in  the  soil.  By  means  of  the  bacteria  which  rtow 
OD  the  motJt  of  k*gume  jilantii,  fruv  nitrogen  t«k«n 


from  the  air  in  the  euii  is  made  available  for  thu 
use  of  thu  plant,  and  not  only  may  targe  yields  of 
forage  rich  in  nitrogen  and  protein  be  taken  from 
lamt  planted  with  k-jtumi.*  i.to|w.  hut  by  the  great 
root-)^uwth  and   Ibe  accumulation  of  bnmus  by 
thejie  cropB  the  nitrogen  of  the  soil  is  .-ictaally 
incrvaw'd.    Moroover,  [lerennis!  leiruinen,  huoI) 
as  clover  and  alfalfa,  are  very  deep  feederft; 
thut!  a  part  of  the  mim-ral  eWmcntf  of  plant- 
food  required  by  these  crops  is  taken  from 
depitbfl  in  the  soil  lulow  tht*  fecdinK-Kroiind  of 
ordinary  crops,  and  by  the  large  ruot-in"owth 
3J^£a^      in  the  surface  soil  thiT«!  may  be  arr.uniulat«d 
«  supply  of  the  mineral  elomenU  of  planUfooil 
which  Rradually  becomes  available. aa  the  roots 
decay,  to  crftps  which  follow  the  lenumi'  crops. 
When  the  wild  prairie  is  first  broken,  Uie 
soil    a    mellow,   moi-tt  and    rich,    prtKlucinR 
abundant  crup.<;.   Aft^r  u  few  years  of  continu- 
ous grain -cropping  and  cultivation,  the  physi- 
cal condition  of  tln.>  noil  change*— the  soil- 
grains    become   finer,  the  soil    bec^omes  more 
compact  and  h«a.viiT  to  handle ;  it  dries  out 
(tuicker  than  it  osed  to.  and  often  tuma  over 
in  hard  cinils  and   luniiw  when  plowed.    Th'S 
porfecl  tilth  and  freedom  from  clods,  so  char- 
acti^ristic  of  virjtin  soils,  is  aEwaya  more  or 
kwt  conipliitely  rt-JdorLnJ  when  land  has  lm>n 
laid  down  to  grasB  for  a  sutlicient  length  of 
time^ 

I^talwn  t^  irvpt. 

"'"  In  order  to  maintain  noil   fertility,  and  at 

the  aam#  time  to  nialie  tht?  greatest  profit  in 
farming,  a  practicable  and  scientific  rotation  of 
crops  should  include  the  following: 

(I)  Groases  and  jK-rcnnial  ItiK^iraes. 

^2)  Fastare,  with  an  addition  of  manure  one  or 
two  yvam  previous  to  breaking  the  sod. 

(8)  InUrrtilli'd  cro[)s, 

<4)  5<mall  ^min  crnps,  with  ^rreen -manuring  crops 
planted  in  the  Ktublile  after  harvest. 

For  a  self-sustaining  farm,  amall  grain  crwps  miut 
h(.'  grown,  I HU'ti  they  arp  the grt^at*'*!  moncy-raalcing 
crops  ;  hence  they  munt  be  jjiven  a  prominent  place 
in  tho  general  crop  rutation  cy^tcm.  Intvrtillvd 
crops  arc  often  the  money-making  items  of  the 
farm,  also,  and  tbfy  are  u.^eful  in  a  rotation  plan 
in  onkr  that  the  land  may  be  cleared  of  weeds. 
Especially  is-  this  true  in  a  locality  where  amall 
grain  is  the'  main  crop.  Cultivation  also  con- 
serves the  soil  moiirture  and  develops  the  fertility 
of  the  soil. 

I'asture  must  be  had  on  every  farm  carrj-ing 
live-stoi'k,  ami  it  is  (^sst^ntial  that  it  be  made  part  of 
the  regular  crop  rotation.  Many  soils  become  too 
light  and  mellow  by  continuous  cropping  and  need 
the  trampling  nf  slock  to  firm  them.  Much  more. 
^rass  can  be  produced  on  tillable  lands  when  the 
piu»turet>  are  kept  fretfh  and  new,  and  the  increase 
of  fertilityandimprovKmcnt  of  soil  texLurcrct«ult  in 
larger  crops  of  com  and  grain  when  ihi-  meadow  or 
pa.-<tunT  i^  bnikcn  and  planted  again  In  thcm>  cropa. 
In  some  sections  of  the  Tnited  .states  permanent 
pastures*  develop  the  beHt  sod,  and  on  many  farmii 
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Cert&in  fields  may  tw  1(«pt  tnnrv  prolStablj  in  gnaa 
than  in  any  other  croj) ;  but  auiuli  liultls  will  not 
«Rtt)r  inlii  th«  n:>guiiir  crop  rotatioi]  Hy.-item. 

A  convenient  unj  de^irnlile  limo  to  nmnuro  lan>!l 
i«  while  it  li  bfiua  used  a*  miiadow  op  pasture.  If 
the  manuTE  i»  appUed  a  year  or  aw  before  bruaking, 
it  will  8timii1at«  tli«  growth  of  graaa  and  caum  a 
l!r«at«r  production  of  liay  or  pastufv.  Mfanwhilo, 
the  soil  is  enriched  by  an  increa'wd  rout-trrowlh 
and  the  formation  of  more  hiimiut.  Besides  tlu^K^ 
beneficial  results,  some  plant-food  will  beHuppli<<(l 
by  thu  manuring  for  tho  iw*  of  tlie  firet  crop  that 
ie  gtowQ  on  the  breaking,  at  a  time  when  available 
plant-food  ih  maeh  nweiiijj.  Ini^aufte  the  larger  part 
of  the  fvrtilily  in  new  linrukini;  In  in  an  unavailable 
condition  and  cannot  be  uaed  readilj'  bj  the  new 
crop. 

Soi]s  in  which  the  organic  matter  and  liumiiij  are 
deficient  may  b*  improved  in  fertility  and  texture 
by  grecQ-manutinK.  A  cheap  and  pratticul  method 
of  Kfeen- manuring:  ifl  to  plant  a  crop  adapted  to 
thid  purpoMt  (tht.^  annual  k-i;uTDe  crup».  sach  as 
cowpeaa.  soybeana.  field-peaa  and  vetches  being 
nreferrcd)  in  thu  K^nin  Ktiibhie  immediately  after 
harvest.  The  method  at  the  KiLnsas  Experiment 
Station  is  to  follow  the  binder  directly  with  the 
drill;  thui*,  when  the  harvest  is  liniehed  the  field 
has  been  replanted.  CowpeaA.  rape  or  sonrhnm 
settled  in  this  way  UHUtilly  make  ii  good  ntundanil 
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an  excellemt  growth,  and  famish  fora^  or  pasturio, 
or  the  crop  may  b*  pinweii  down  for  gn!*n-tnariura 
or  left  as  a  winter  uover. 

It  is  neceflaary,  in  carrying  out  permanent  plana 
forcnip  rittation,  to  have  t^elos  of  nearly  equal  area, 
in  order  to  grow  about  the  »ame  acreage  of  the 
HcvurnI  crop!*  each  yuur,  tJiiu)  making  it  possible  to 
Icei'p  a  certain  numWr  of  livestock,  and  from  year 
to  yefir  to  have  regularity  anil  uniformity  in  the 
farming  business. 

In  onler  to  ([(imonutrat*  tho  working  of  practical 
aystems  of  crop  potation,  as  outlined,  aMiime  for 
illustration  u  farm  of  1(30  acres,  divided  into  oight 
equal  fields,  as  shown  in  the  diagratns  : 

ROTAHON  Pl-AK  No.  1. 
The  fann  plu,sh(twia£  cropa  go  «]1  Qelda  for  «a«  yeur. 
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Bfltation  plan,  or  order  of  cro)e  on  each  fluid. 

!^tyear.   .  .  .  GrnM  and  clover. 

SeconJ  year  .  .  .  PmIui*  imanoredl. 

ThW  yvar     .  ,  .  Whout, 

Fourth  j-oar  .  .  ,  Wheul- 

Pifth  jvar  ....  L«gUTn«B  and  foragVi 

Sixth  jjinr.  .  .  .  Wheat. 

Si  voritli  yvtu.  .  .  WhiiiLt  jiliw  legumm. 

Eighth  y«ar  .  .  Spring  grains  lse«il  to  griua). 

It  will  U;  ubsurvud  thut  the  croj*  growitK  on 
the  eijrlit  fleWfl  each  year  are  the  fame  as  the 
"  orfer  of  crops  on  each  field  "  in  eight  years.  By 
carrying  out  HaccesKfoUy  the  above  plan  of  mtatian 
on  a  160*crc  farm,  thf  r»mier  will  mm  eatrh  y^ar 
80  acFftS  of  wheat,  40  acre«  of  ^rs»>;  and  clover  120 
of  which  may  be  used  for  pastnre),  'X  acre?  of  small 
grains  other  than  wheat,  and  20  acres  of  forage 
crops,  [tart  at  least  cnnnitttiriK  of  annusl  legume 
crops.  Each  year  20  ucrM  uf  |j;ru»s  lunil  it^  givt-n  u 
dreeing  of  manure,  and  a  20-acre  lield  in  wheat  in 
renewed  in  fertility  by  a  crop  at  cowpeas  or  otht>r 
greon-mamirin;r  crop  plant-ed  after  tne  wheat  is 
harvested.  Mtanwhil*.  once  in  eight  yeant  th« 
whole  fami  will  have  Iveen  seedtd  to  graes  and 
clover.  *a<.di  field  remaining  in  kfiish  two  years. 

Thin  rotation  is  adapted  to  a  whiat-in'owing 
conntry,  and  the  tnoney  crop,  wheat,  is  Rrnwn  on 
one-half  of  Ihv  farm  eai'h  yvnr,  wliik*  the  othier 
half  of  the  farm  is  kept  in  cropg  that  have  a  more 
or  loss  ronovatinjir  alf<>ct  on  tho  land,  and  which 
may  be  toraed  into  money  indirectly  by  feedinR 
them  to  liv(^fltm;lI  on  th«  farm.  9n  a  corn  cuunlry. 
corn  may  h«  aubstittitcd  for  wheat  in  the  above 
rotation. 

If  this  eystem  of  rotation  does  not  leave  the  land 
In  gram  long  i^nough,  the  farm  may  hf-  dividod  and 
the  following  8y8t«nis  of  rotation  practiced  on  each 
dtvisign  of  four  fields  for  cijrht  ycar^  when  the 
aystcmB  may  be  intcrchangwi,  th«  liret  taking  the 
plnce  of  the  aerond.  and  the  second  of  the  f!n>t : 

No.  1   A. 

Rot&tii>D  plui.  or  ordor  cf  crops  on  each  Seld> 

Pint  year Grui. 

Soccnd  yeu GruM. 

Third  jioar Paalurc  plu*  tqmtim. 

Fourth  yttv PnnturD  plan  mnatiro. 

Fifth  year Wheal. 

Sixth  year WhicM. 

S»vonth  jnar Whn;iL 

Eighth  yeu Whool. 

No.  1  B. 

Rotation  plan,  or  order  of  crops  on  nach  fiold. 

Finit  y«nr .   .  .  Ij>tciitna>  and  forage. 

Sei^QHij  yvar  .  .  Lnmiaw  and  forags. 

Third  yvni .  .  Wheat. 

Fourth  yaar   .  .  Wh«a(. 

Fifth  yoai-  .    .  .  Wheat. 

Sixth  year  .    .  .  Wheal  pluH  lecainca. 

Seventh  year  .  .  Sprioi;  crain^. 

BtKhlh  year    .  .  SpriiiK  gcaina  (Mvd  to  gniu). 

it  will  be  observed  thut  thia  is  rvally  a  double 
eight-year  rotation,  or.  in  fact,  a  sixteen-year  rota- 
tion; that  in,  keeping  each  uf  the  fields  in  graftt 


fonr  y«ar8  at  a  time  requires  that  one  field  b» 
euodcd  to  graaa  every  two  years  and  that  one  gra» 
field  be  plowed  every  two  yMir.-*  and  planted  anis 
to  whtiat,  requiring  «ixt«cn  years  before  the  wn<^ 
farm  absll  have  received  a  rotation  with  gmsa. 

Rotatiok  Plan  No.  2. 
Th«  farm  pUn,  showing  crape  on  all  Halda  for  one  year. 
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Small  fcraioB  f  teed  ut 
tiiitta  in  fall). 

ASfiilfa  (manured) 

Alfalfa 

Alfalfa  (manitnxO 

AUdte 

Rotation  plan,  or  order  ef  cropt  on  Mch  Held. 

First  yenr  .  .  .  Alfnlfa. 
Second  year  .  .  Alfalfa. 
Third  yma  .  .  .  Alfiilfii  plitu  manur*. 
Fourth  yi>ar  .  Alfnlfn  plun  raannr*. 
Fifth  year  .  .  .  Com, 
Siith  yrar  .  .  .  Com, 
Sorenth  ycnr  .  .  Corn- 
Eighth  year  ,  .  Small  Krairw  Itexid  to  alfalfa  in  fall). 

If  the  above  plan  fceet)8  t(X)  much  land  in  alfalfa, 
the  farm  may  he  divided  and  the  following  syslenis 
of  rotation  prncticed  on  i^aph  division  of  four  ficlda 
fof  eight  years,  when  the  syatem*  may  be  intfir- 
changedi  the  jirst  taking  the  place  of  the  second. 
and  the  second  of  the  first : 

No.  2  A. 

Rotation  plan,  or  order  uf  cropt  on  each  Mi- 

Pint  year Alfalfa. 

&<pand  ytar Alfalfa. 

Third  ynar Alfalfa  pla*  raannra. 

Fourth  year Alfalfa  phu  nsonn. 

Fifth  year Com. 

Sixth  year Cum. 

Seventh  year Com. 

Ki^hih  year Coin. 

»».  2B. 

Rotation  plan,  or  order  of  cropa  «n  eaeli  Held. 

Flmt  year  .  .  .  Leguroeii  and  forage. 

Suuiind  yuur  .  .  Le^maa  and  fumga. 

Third  year.  .  .  Com. 

Fourth  year  .  .  Com. 

Fifth  year  .  .  .  Com  plus  manure. 

Sixth  year  .  .  .  Cnm  plg»  mniiore. 

Seventh  year  •  .  S|iriiig  graint. 

EtKblb  year  .  .  Spnag  t;Tdin«  (eeed  to  alftfa). 

It  may  be  de^lrabbi  to  grow  graaa  aa  well  a* 
alfalfa  on  the  same  farm  ia  orttor  to  nupply  pnature 
for  cattle  and  hiiy  for  horsea  and  other  stock.  If 
thU  is  so,  Khi-Ti  the  alfalfa  rotation  plan  may  be 
sJtghlly  cbitcitnii  and  a  third  HVfitem  introductsd, 
m.-iking  a  double  eight-year  or  a  sixteen-year  rota- 
tion, ait  ftdkiWH : 
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HntTMr  .  . 

fieimujrMr  . 
HiIH  jwu ,  . 
Pourth  year  . 
Fifth  yvu  .  . 
Sixth  fnar  .  . 
SAwntli  yww  . 
Eighth  7«sr    . 


No.  2  C. 

or  ordrr  of  cropa  an  esch  field. 

Alfalfa. 
.  Alfalfa. 

Alfnifn  pioK  maniirr. 
■  Alfalfa  plus  inaaurv. 
.  Corn- 
.  Can. 

.  Smnll  KTAinii. 
,  Small  nrrsins  <M»d  In  gram). 


No.  2  D. 
Itutaiiaa  plan,  ar  uHer  of  cropH  on  each  Ibid. 
fint  jTBar  .    .    .  GraH. 
Saoond  rear  .   .  Gnu. 
nird  ygar .  .   .  Paaton  itliu  manarc. 
Poorlh  ysar  .    .  Patlurc  |>Iim  rowiure. 
Fifth  jtv  .   .    .  Corn. 
^ixth  jvar  .   .    .  Corn. 
)y>vf>ntb  year .   .  Small  gnutu. 
Eighth  yoar   .    .  Small  graJn^  (»M>d  lo  alfalfa). 


Tile rotntivn  will  nol  ordtsurily  hv  iKr{Kit<\  until 
the  end  nf  the  third  yenr.  .i-s  most  of  the  farms  are 
^rowlni;  cum  and  nniall  Krain  almmt  excluaively, 

Thi.«  rotation  uf  cro)ii<  u  wull  iiilaptfx)  only  to 
K  (Crain-fiirm  t)i;it  c.irri««  much  live-atock.  It 
will  Ih>  utwLTveiJ  that  four  M(i»,  or  onu-half  of  tha 
farm,  i»  ii)way»  in  alfalfa  or  Braas,  hut  occaaionally 
there  may  be  onl?  one  fioM  in  alfalfa  and  lhrc«  in 
graaa,  or  vice  vema,  this  in  Ihv  n»ult  of  the 
arrann*'mLii)t  liy  winch  thi-  si-ediiii;  and  ba-ftking 
of  gnu«  and  alfalfa  sod  is  madi-  to  come  in  alter- 
natti  yt'ant  in  onii.ir  to  <i  intrilitiln  the  work  evenly 
from  yi'ar  to  vi^ur.  Thofu  will  always  Iw  two  lields 
of  corn  and  two  (iolda  o^f  Htnalt  (train,  althnoRh.  if 
it  were  preferabk-,  corn  or  Romu  other  cr.^p  miifht 
be  ernwn  instc-ail  of  nmnll  K^ain,  on  one  of  theM 
lioIdH  each  year  prunout>  to  Ihi-  vcjir  in  which  thu 
tanfl  ill  Reeded  down,  and  not  int«rfiU'e  at  all  with 
iht*  n^eular  system  of  rotation. 


A  Rotation  on  EmuT  fxttm  niru  Ahrur*..  Gaaaa,  Coxn  and  Suau.  Gkaiit,  bsing  an  EIihiiiit  of 

RoTATioK  Plans  Mo«.  2  C  axd  2  D'. 
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With  this  plan  of  rotation  )>ractlc«l8uccuaaful1y, 
each  of  tha  ei^tht  lields  in  the  farm  will  have  l>«.-n 
in  alfalfa  four  ynare  and  in  g'^im  four  ycnrA  at  the 
«nd  of  sixteen  years  of  cropping,  and  in  this  period 
the  entire  farm  will  have  i«i:n  manurL-d  twiiw.-. 
Meanwhile  four  lields  ahonM  have  proilnced.  emrli 
year,  large  cro[«  of  cum  nnd  Kpain.  Tlii*re  \» 
little  queution  that  a  farm  thtiR  manatjed  may  he 
even  nioro  f(^rtit<^  at  th<-  und  of  tho  sixteen  years 
than  it  wiw  at  th«  bcpnning. 

RoTATiOH  Plan  No.  3. 
Tbe  fuv  plun,  diowing  oropa  on  al]  fieldf  for  ono  ytu. 
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Rotation  plan,  or  order  of  crops  on  each  Reld. 

Piretyear Graae. 

Seaond  yaar Pastiir?  (manured). 

Third  year Cani  pliw  legnmet. 

Fmrtb  y«ar Cuni. 

Fifth  jmr Small  irraia. 

Sixth  year Wlcat  (seed  to  graiu). 

The  above  Is  a  six-year  rotation  and  cannot  be 
w«]l  adaptt?d  to  oiuht  fit-Iiis;  it  id  niv^-n  to  show 
how  crops  may  l»e  arrangwi  for  a  smaller  namber 
of  fieldn. 


Rotation  Ptau  No.  4. 


A  .SlXTER\  -  YEAR   ROTATrON    WITH 

AW)  CcRtt  OK  Foua  Fields. 
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*ltt*wmnMl  tli«t  IliU  f una  bu  hoivn  rropprd  InrcTljr  ^th  porii  und  iinall  atiiint  hiA 
ha*  r*calT«il  llttio  lotatlon  of  prop*.  Ha  alrnira  li  KrcKlni  on  ihe  rami  )n  IwDfl,  hIiimi  B«I<I 
"A"Ua««d«d,    TbaroMilcfi  mllr  b(«lt»  In  lv((7. 

t  ObiMira  that  tlit*  li  n  rrprililnn  nt  IIIOT  (Topa:  fit..  Ihii  rnlatlon  li  rrpmlri]  fvaj  nlx- 
IMB  f»iin,  M?li  of  the  fotir  flsldi  KrHiic  n>Milt*J  a  mtaHon  oftmir  ymn  In  ullnlfa 

(S)-**^!  in.lf.Kuln  full  in.-nnikniriilrii'i'i.l.  (Tlil.  .Im,.].!  hr  Ocne  In  t!i«*prii.c 
wfan  Ihn  nowrnlrli  '■(  nlfilfn  tif  fill  uwlltia  l>  UKuml.l  (nJl-^'MrlnTiip.  oi  ir"»"i  immi'I" 
Inc  «iv>pi  ihlivntNl  In  fhp  Hliil.hlA  Afr^r  llic^  imitlt  ^'''^Iri  in  ViKrvrvt^.      f  U>— A  clr«pAi-|>||  (if  Wrn. 

Cird  mrntar*  tpiillnl  In  lliv  (all  nml  nintrr  nn  nlfnlfj  m  n  Knrtnnr  •Im^liit;,  iir  mi  rung 'kIuIi bin 
nd  and  ^IO«•d  nadw  prmlova  la  plunlincthr  [■•llaiirinc«niv  ol  N'ni. 


This  planuf  rotation  la  more  readily  nndemtond  in 
this  way :  It  is  really  a  three-y«ir  rotation  on  thro« 
litddn,  ono  of  the  four  fielda  wins  kept  c^-ntiQually 
in  alfalfa,  as  sliown  in  th*  plan.  Tlii.-  wrdcr  of  thic 
rotiiki'un  oil  each  field  ia  corn,  fulluwi!d  by  ciwa, 
followed  by  small  grain.  Thus,  two  fields  of  corn, 
onv  (it  KmatI  i>;ruin  and  ono  of  alfalfa  are  gniwn  on 
the  farm  ettL^h  year.  At  the  end  of  four  yeara  tho 
field  in  alfalfa,  which  hai)  not  hevn  included  in  the 
three-year  rotation,  ia  plowed  and  planted  to  corn 
the  nucc«ediiiK  Hc^^on,  while  onu  of  the  tbri'c  fluids 
which  hne  bten  in  the  regulnr  rotation  ia  needed  to 
alfnlfa  and  come.i  out  of  Ih**  r«?(!iiiar  ihnii'-year 
rotation  plan,  remaining  in  alfalfa  for  four  years, 
when  this  field  in  p!owe<i  iinri  planted  to  corn  and 
becomiisnneof  tho  felds  in  thi'  tlir(>i^-y«.4»r  rotation 
series;  then  another  field  that  has  been  seeded  to 
alfalfa  is  thrown  out  of  tliu  regular  rutaliun  sys- 
tem, and  BO  on.  It  will  be  observed  that  soch  s 
plan  m,iy  lie  fiillnwwl  with  five  fli'ldc,  six  lipids,  or, 
in  fact,  any  number  of  (ielils.  With  four  fields,  by 
the  method  deseribftd,  one-fourth  of  the  farm  is 
Stupt  (continually  in  alfalfa.  With  five  lields,  one- 
fifth  of  the  farm  wonid  be  in  alfalfa  each  year,  and 
it  would  tako  twenty  years  for  tho  alfalfa  rotation 
to  be  carried  out  on  all  the  fields.  With  three  fiolds, 
one-tliini  of  the  fflnn  would  be  in  alfalfa  all  the 
timeand  the  rotation  s>-8t«m  would  be  completed  in 
twelve  yearn. 

MtLBure  and Scrtilittrt, 

There  is  no  warto  on  tbe  farm  which  i«  fo  wanton 
and  ineiKcu^able  as  tbe  too  common  wuvte  of  stable 
and  Imrnyard  manure.  It  is  true  that  it  is  nMri-A* 
aary  to  have  well-drained 
yar<ti«.  yet  a  fii<)e-hil]  barn- 
yard may  result  in  a  ^reit 
lofw  of  the  soluble  ele- 
ments of  tho  manare  un- 
less provision  is  mode  for 
aprt^iidine  tho  drainai^ 
from  such  yards  ovrr 
meadows  or  paatnres. 
Also,  in  an  open  barnyard 
a  liberal  use  of  straw  or 
other  absorbenta  will 
often  itave  in  manore 
much  murt;  than  the  value 
of  the  beddinir. 

Probably  thf  moat  eco- 
nomical method  of  hand- 
linj;  manure  U  to  haul  it 
dirn^tly  to  tho  helda  as 
fast  at)  it  U  mad«  and 
spread  it  at  once.  This  is 
practicable  in  the  hand- 
ling of  stable  manore, 
hot  not  with  manur«  in 
open  yards  and  shedx. 
HowoTcr,  if  barnyard  m.i- 
niire  is  expowd  in  opi^ii 
yardd,  thi'  sooner  it  can 
be  removed  to  the  ficltia 
after  the  winter's  fec<dtng 
the  belt«r.    The  mannre 
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from  tho  stnblft  nhniiM  not  bn  thrown  out  Ti]id«r 
the  eavM  of  th«  bam  to  leach  ;  iwither  should  it 
be  llirown  m  lar^v  piles  and  allowed  to  tire,  as  ia  so 
often  doiK'.  It  ie  a  i;<rod  plan  to  fi:<jd  ciittlv  and 
other  st^ick  unHnr  shHs  aimply  for  the  purpueo  of 
**lt«r  prwwrving  Hw  manurv. 

The  manure-opresder  in  a  uitefal  iinpli;nmnt,  and 
whon  tht<  maniiri'  in  hnndl<><i 
ref^ilarly  a«  mad^  &ni  spread 
in  the  hdd»,  lliu  spruadc-r 
may  bo  aaesi  vt>ry  prufitably 
on  the  farm  that  carries 
much  livt^^tock.  On  the 
•mail  farm,  or  on  the  fann  in 
which  thit  proctictf  i»  to  haul 
Uh!  nanure  out  at  intervals 
and  turn  all  hands  to  the 
work  for  a  timB.  tho  spreader 
caonob  be  used  no  advHn- 
tageoudy.  TlierH  ts  littk 
qaestion.  however,  but  that 
in  the  spraading  of  lar^ 
<)uantitiea  of  manure  each 
year  a  Rwd  spreader  will 
MOB  pay  for  itaolf,  not  only 
in  the  aarinK  of  tabnr  but  in 
the  more  w^n  apreading  of 
the  manure,  ihus  eJ^ioR 
mom  uniform  resaltii  and 
making   the   nanuru  covlt 

more     land-    .The     manure 

should  Ik  put  vn  the  Ki'Ui<9 
land  when  grass  ia  used  in  the  roKuIor  order  of 
rotatiun.  as  descriijed  above.   [For  a  diflcuasinn  of 
the  economy  of  the  manure-spreader.  Bt*  Vol.  I. 
Chap.  VI,  page  2\t> :  aluo  pa^r-  JSP.] 

Manure  should  tie  &pr<>(K!  tlitnly,  thv  |>itrpofti>  Ihv 
inK  to  cover  a  Istris  area  of  land  with  a  relatively 
■mnll  'fuantity,  rath«r  than  to  giv«  a  very  heavy 
dteaaini;  to  a  Binaller  ar«a. 
When  thu  manure  ia  spread 
thinly,  over  a  large  area. 
the  crop  on  the  land  may 
gvt  sit  ihe  value  uf  the  ma- 
nure and  no  harm  be  done ; 
hut  wh»n  «pr«ad  thickly, 
especially  when  plowed  un- 
der, the  crops  may  not  make 
fall  me  of  the  manure,  and 
ofUvn  there  in  danger,  wipe- 
dally  in  dry  seatioiu,  thnt 
the  «rop  may  \k  iojnred  or 
dwtroyod  by  "burning  out" 
of  the  Mil.  This  means  that 
the  heavy  coat  of  manure 
breaks  the  capillary  connec- 
tion between  the  wiil  and  the 
■abmil.  cultintc  <itr  th«  8up* 
ply  of  water  and  in  a  period 
of  droaght  the  crop  aulTerti. 
Tbe  pnrpo»  and  methods  of 
gneo-maaariDs  haw  al- 
rwdy  betn  diacuwed  under 
crop  DtaNaKentent  and  rota- 
tion on  prec«ding  pages. 
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THE  TRIENNIAL  CROP  ROTATION  SYSTEM 


Crop  pntttitu. 

Details  cannot  be  given  hvrc  of  the  limiting, 
culture,  harvesting,  ntorin};  and  marketing  of  the 
devi-ral  utapk-  farm  cru[is.  In  Kciienil,  rtuanswful 
farmmj?  depends  on  doing  everything  at  the  ritjht 
time  ami  in  thi;  riyiit  way.  Aft»-r  a  crop  has  U«n 
grown  it  should  nut  bo  lu»t  uruUowiyi  to  bocome 
dunaffed  by  a  little  carelesanesa  in  handling  or 
storing,  throuifh  thu  nugligencG  of  the  /urmur. 
The  quality  uf  wheat  and  other  grain  often  is  in- 
junid  BoriiHisiy  liy  liitrvwiting  Ino  late,  liy  It^ving 
ID  the  shock  too  long,  by  wetting  or  heuttng  in  the 
stack  becaURa  of  carot8iiK  Rt&cking^.  and  liy  threRh- 
in;;  and  gtoring  dnmp  grain,  rij^ulting  in  bin-hurn- 
iof;  and  other  eviLs.  Often  whe^it  thttt  mi^ht  hav« 
grndod  Xo.  1  or  No.  2,  gradM  No.  'i  and  No.  4,  or 
le  rejected,  simply  because  of  the  Degk>c(  in  taking 

firoiM^r  am  of  it.  Much  of  the  wht^at  hoM  gradi» 
ow  bucdusu  of  bfing  mixt^id.  or  not  pure  in  tyfiu. 
Parmersshouldgrow  weil-bred,  pure  tyftes  of  grains, 
MUiuh  of  thi>  corn  which  foritivrs  ei.>ll  ^nulnM  ns 
inixt>d  because  it  is  not  pure  in  uolor.  Fure  white 
or  pure  vi'llow  corn  of  the  Rame  onality  as  mixed 
corn  will  often  wH  for  two  or  tnr«e  cents  more 
pttr  buahtl.  The  subject  of  crop  bxi,>«iing  is  now 
attracting  great  attention.  It  pitya  to  bree<]  and 
arow  pxire  varieties  of  crops  as  well  as  of  live- 
stock. 

Tho  writer  believes  that  farmerx  shanid  store  and 
hold  thoir  grain  and  not  fwll  so  largtrly  at  harvest 
time.  Thi«  proctico  throws  a  nurpliu  of  griiin  on 
the  market,  which  uAiially  rv-flults  in  low  pricife  and 
less  profits  to  the  fiirmor,  and  [wrliapa  not  always 
greater  proSta  to  the  denli-r.  Gniin  mny  he  stored 
and  kept  for  a  time  in  xinall  i|uaiititltv<  with  iva-s 
loss  to  the  growers  than  to  the  dealers  when  the 
Game  gniin  it<  bought  and  stored  in  large  quantities. 
This  18  especially  true  with  corn,  mncn  of  which  is 
sold  in  the  fall  &nd  oarly  winti^r,  too  damp  to  kvup 
wcil  when  atorc«l  in  largu  (juantitiee.  It  is  true  also 
of  wheat  and  oth<?r  grain  that,  when  haiiK'd  from 
thu  thru!<hiiig  in:u^hint^,  it  may  bo  tiKi  damp  ti>  ttun 
in  large  elL-vators.  Ther?  is  a  rixk  to  tbe  dealers  in 
handlinB:  fuch  grain,  hence  the  low  pricw.  Also, 
doubtloss.  there  ifl  a  tendency  an  the  part  of  the 
dealeis  to  mak^  as  low  prices  aa  poaaibie  whvn  tiie 
farmer  b«]|e  thu  bulk  of  his  crop.  Somu  farmerft 
are  ohiiimd  to  sell  as  soon  as  the  crop  haa  been 
harve»t«il  or  thre--*hiv!,  ntvding  the  money  and  hav- 
ing perha[)8  no  suitable  vturuge  nmm.  Unt  this  is 
a  h.'ind -to- mouth  method  a(  living  and  farming,  and 
the  thrifty,  ^spdrirnpod  farmtr  will  mako  him^lf 
independent  of  such  conditions. 

Frtim  the  rL-.-4ult«  of  rewral  trials  at  difTerent 
experiment  stations,  it  appears  that  the  shrinkage 
of  grain  put  into  thf  bin  in  good  conditiun  is  very 
llight,  and  corn  put  into  tho  crib  in  the  fall  fairly 
well  cured  and  dry,  will  not  low*  over  t*n  per  cent 
in  weight  during  tbo  four  or  fiv<>  winter  innnthfl, 
the  shrinkage  iimialiy  bfing  much  le^  pro[wirtion- 
■bely  than  the  ri-n-  in  price.  Al^o,  tw  sM  in  the  fall, 
ben  to  fifteen  per  eent  greater  weight  per  bushel  of 
ear  com  !»  reqairvd  by  dealers  than  i.^  required  in 
the  winter  or  spring. 

The  farmer  snotild  watch  the  market  and  sell  at 


the  highest  prices-  A  good  euller  is  usually  a  sue- 
ccoeful  farmer.  Fanners  should  giro  more  atten- 
tion to  the  marketing  of  their  products  in  this 
day  of  tru^tn  and  ronibiaations.  The;  should  co- 
operate and  protect  their  intereets  in  maintaining 
fair  prici«  for  thoir  pn^ui^t^.  Bnt  lot  ux  iirgi*  that 
evory  farmur,  by  hix  own  elforU  as  well  as  by 
cooperation,  seek  final  to  prepare  for  the  market  a 
prime  article,  whivh  on  its  own  merit  will  bring 
the  highest  price. 

LiUratvre. 

There  has  been  littlo  published  on  farm  managv- 
ttikdX  (a  $uch,  though  various  phases  uT  the  snbject 
have  Teceive4  mach  separate  treatment.  Such 
bonlu  as  The  Pi^rtility  of  the  l.end,  by  Roborts; 
The  Soil,  by  King ;  Cereals  in  America,  by  Hunt ; 
Onvwi^  by  Shaw,  treat  more  or  Iws  on  the  subject 
of  farm  management.  Somewhat  fuller  accounts 
will  be  found  in  .Agricultural  F^onomicv  by  Henry 
C.  Taylor;  Physics  of  Agriculture,  i\  H.  King 
(chapter  on  Kjiirm  Mechanics);  Chapters  in  History 
of  Agricnltnro,  T.  V.  Hunt.  The  mo.it  specific  in- 
formation will  be  found  in  the  two  bulietins,  .\n 
tliiample  of  Model  Farniiug.  and  Farm  Manage- 
ment Investigations,  by  W.  J.  Spillman.  United 
States  Department  of  .Agriculture;  Succeasfnl 
Farming,  by  William  Rennie,  Sr,.  published  by 
Wm.  Kennae's  Sons.  Toronto.  For  farm  bookkeep- 
ing: The  Farmer's  BuHlneHS  Handbook,  1.  P. 
Roberts,  Tho  Macmillan  Co.;  The  Modtl  Farm 
Record,  Minnick,  Bliatj  &  Co.,  Chicago;  Farm 
.Account  Book  and  Farm  Record,  B.  A.  Boehnc  & 
Sonfi,  Hansen,  Nebraska;  Practical  I-ookkeeping 
for  Farmers,  publi»ihed  by  U.  G.  Phelps.  Uozeman, 
Mont.  The  imporUince  of  study  of  this  subject  Is 
being  recngniti^,  and  thv  fntiirti  will  find  available 
much  helpful  farm-management  literatorc. 


THE  TRIP.NNIAI,  CROP  R<yiATION  SYSTEM 

By  ffuff*  N.  Slarntu 

After  the  n<d-clay  Inntis  of  lh«  Routhern  cotton- 
belt  have  been  protected  from  erosion  by  terractag 
(Vol.  I,  page  402),  c.x|H.-rienM'  hu»  proved  thot  a 
simple  three-year  crop  rotation  will  rapidly  reetoi^ 
their  original  fertility  without  innt<-rially  derang- 
ing existing  conditions  or  int4*rrupting  the  conlin- 
nous  production  cf  the  three  principal  staples  nf 
that  wiclion— cotton,  com  and  oat*.  Tho  two  fac- 
tors which  simplify  the  process  are  (I)  the  reten- 
tive clay  euheoil  and  (2)  tli«  rapid  growth  and 
effective  service  <both  chemical  and  mechanical) 
of  the  cowpea.  Thi»  valuable  legume,  in  the  apace 
of  90  days,  not  only  stores  in  the  mil.  ihrough  its 
decaying  roots  and  stubble,  a  large  quantity  of 
vegetat>t«  mnttor  for  sutweuuent  convvndoB  into 
humus,  and  transfers  from  tne  atmosphere  a  eoa- 
oiderable  supply  cf  immediately  avuilable  nitrogcD, 
but  it  also  '  pays  itfi  own  way  "  while  so  doing.  Id 
principle,  the  pnHreas  Itcf  cniirfle  nnt  new,  but  its 
ai]optiun  us  a  practice  ts  recent  and  by  no  means 
nniversal.  as  yet.  thoagh  making  rapid  headway, 
part icnl arty  in  Georgia. 


CHOP  ROTATION  SYSTEMS  IN  CANADA,  UNITED  STATES,  AND  ELSEWHERE 
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DtiaiU  qf  the  tifftem. 

[d  brief,  the  fi«tailti  of  the  jirocesn  &re  an  folluWRi 
Ad  equal  farm  una  \s  dcsvotul  U>  i-uch  of  thi:  thrn^i; 
staple  crops.  The  best  third  ih  pUnted  in  cott'on,  thi- 
next  best  in  com  and  tho  ponnwl  thir«l  in  fall  oats. 
Tile  Ihnw areas  need  nut  be  nil  in  oiil<  Ixxly;  iii()i<i>il, 
it  til  BeMom  tmni  foiHihb,  at  the  start,  eo  to  locate 
them.  After  the  oaU  ar«  harvi.'dttrd  la  June,  th« 
stnbbld  ill  tttrnfTi)  under  anrl  the  area  Bowed  broad- 
cut  with  cuw^voit,  which  an;  latur  cut  and  con- 
v^ted  into  either  hay  or  ensiLafte,  leaving  only  the 
loots  ud  stubblo  to  Ik)  turrtoij  iinditr,  sinc^e  there 
Wftold  be  no  ecunvmy  in  utilizing  a  feeding  material 
for  a  fertilizer  at  forage  pric<».  Tho  cowpoa  area  ia 
plaated  tba  wcond  season  in  cotton,  and  the  former 
cotton  area  ie  put  in  cvrn.  wlillv  oata  occuijy  the 
prevl<«is  com  plat.  With  the  corn,  cowpL*u»  arc  also 
Kenerally  phnt«il,  either  in  the  drill  after  the  com 
ii  waifiuiiiirh  ur  upward, or  Howed  broadcatit  on  "lay- 
ing  by,"  thus  introducing  &  legume  or  nitrogen- 
githonvr  inta  the  rotation  two  /earx  in  thn«.  The 
rotation  is  invariably  (L)  com  (with  pcae)  after 
cotton,  (2)  oats  sod  peas  aftvr  corn,  and  (3)  cotton 
after  oatii  and  peas— the  groasast  fueding  crop, 
cotton,  thna  following  the  nitroKen-gatherer,  the 
cowpea.  The  reeult,  aftvr  two  or  thrive  cumplelw 
rotations,  is  an  impreiwive  inL'rea^  in  yield  all 
SiatDd.  F-Tch  crop,  howevor,  ia,  when  pLanti^d,  Riven 
tt«  own  specific  fertilization,  tYie  formnla^  for  which 
in  the  South  are  well-establiahed  standards. 


KnulU. 

At  the  end  of  tha  first  rotation,  that  la  to  aay  in 
the  fourth  year,  when  tho  arva  fimt  cilantod  in  cnU 
ton  18  a^ia  occupiui)  by  that  crop,  tnu  increaso  in 
yield  is  always  marked  and  freriuently  surprising 
(100  (Mr  cent  ia  by  no  means  UDcomnxinli  and  tho 
poorer  the  land  originally  the  more  likely  is  the 
percentai:e  m  be  attaineii.   For  example,  nn  initial 
yield  of  une-third  of  a  bale,  or  iilX)  puumle  of  set^d 
oottoB  per  acre  (the  average  output),  often  rea*;hea 
two-thirda  of  a  bnloor  1,000  pniindK  of  lu^H-d  cotton, 
after  the  first  rotation;  on^  hale,  or  1.5(AI  pounds  of 
seed  oottOD,  after  the  M'cond  rotat  ion  ;  and  onu  and 
«Do-third  balw,  or  2,000  poanda  of  seed  cotton, 
■Iter  the  third  rotation.    Ht-re  uniform  incrc.'L'U! 
aaoM  to  stop.  Givt-n  a  ^ulTicient  uiipply  of  muiature 
there  would  be,  theoreticilty,  no  limit  to  the  in,- 
crean  in  yield,  ainco  thi«  nuM^hanical  cnnilitinin  of 
tlu  Mil  woDld  be  steadily  impnivinf;  un'k>r  its  en- 
lirgiBg  content  of  humui),  which  would  of  coarac 
render  poeoible  a  corrwponding  ini:reara  in  the  ap- 
plication of  cooimercial  fertiliserH  for  ea<:h  xtaple. 
Ab  the  water-supply,  however,  m  »  m'Mt  erratic 
factor,  it  ia  found  in  practice  that  after  the  third 
rotatkin  (or  tenth  year),  the  yield  fli)rtu.iti>K  iron- 
^^^dtfably,  yet  Kcldom  fallti  fihort  of  one  and  one- 
^^^Hbbalea  a«  a  minimum  and  fre^iuently,  in  roo're 
^Pl^tiooii  Hasonii,  attains  a  maximum  of  one  and 
^vwee-fourths  to  two  balas  per  acre,  in  which  there 
^1  is  a  most  aatiafactory  pmllt. 
^M      The  Incrva.si-  in  the  yi*-M  of  the  othi-r  two  xtaplc 
^F  Cropn  i»  neither  ao  uniform  nor  so  large,  relatively, 
an  the  in>cr«aM  for  cotton,  yet  it  is  DoveTthule*s 
Tery  obvious. 


When  tho  available  anpply  of  lot  manure,  usually 
limited  in  the  i^uuth,  in  dislributud  broudcEiet  over 
the  poorer  spots,  or  "galla,"  in  order  to  bring  their 
fertility  up  to  the  average  of  the  surrounding  area, 
a  terraced  cotton-farm,  aohjected  to  the  "  trienniiil 
rotation  "  for  t*'n  or  twelve  years,  prosfinti'  a  high 
tyjw  of  pniRrejis,  and  bttcumee,  with  (ittlu  coal  or 
inconvenience,  an  imprwwive  and  profitable  object 
leffion,  and  ucu  that  iis  fortunately  placed  ouch  year 
more  and  more  in  evidence.  The  general  adoption 
of  the  system  thfjughout  the  entire  cotton-belt  is 
unqoeBtionably  assured. 


KXAMPLRS  OF  CROP  ROTATION  SYSTRMS 
IN  CANADA,  UNITKD  STATES,  AND 
ELSEWHERE 

By  if.  Pnuer 

The  list  following  includes  the  must  common 
rotations  employed  in  America,  in  Great  Britain 
and  parts  of  the  contin^'nt,  and  som«  in  other 
landfl.  The  effort  is  not  to  make  a  complete  list  of 
all  crop  rotations  in  use:  this  would  In;  uwlew,  if 
indeed  not  impoasiblc.  The  more  common  onee  that 
haw  come  under  the  writer's  notice,  and  that  will 
serve  to  show  the  importance  generally  attached  to 
crop  rotation  in  the  farm  management  seheme,  are 
given.  Tho  wime  rotation  may  be  in  u»e  in  many 
stales,  but  it  is  given  in  one  place,  only  where  some 
Hpecial  slgniiicance  attaches.  The  rotations  given 
under  any  state  or  province.  For  this  reaMon,  may 
not  be  the  ones  in  general  uae;  the  latter  will  be 
found  elsewhere  on  the  list.  In  most  cases,  bowevur, 
tho  rotation  or  rotations  are  the  onns  most  gener- 
ally accepted.  A  f«w  Htat*«  have  boon  omitt«d,  as  it 
has  been  impossible  for  the  writer  to  secure  any 
authentic  record  of  rotations  in  u»e.  Thotte  rota- 
tinna  are  made  as  a  matter  of  record,  not  for 
reciimmi.'ndation ;  nor  is  it  to  he  understood  that 
the  persons  cited  as  authorities  n«ceiwanly  rMum- 
mond  them,  nor  have  they  furniBhed  them  all.  These 
records,  cannot  fail  to  bij  suggestive  to  the  roadw. 

I.  Canada 

Oninrv).  (G.  R.  Pay.)  Ontario  Agricultural  College 
Report.  1905, 

4-courHe:  1,  Rutabagas,  mangels,  potatoes,  com, 
barloy,  oate  or  poas  ;  Z,  fii1l-«own  wheat,  or  spring- 
sown  oats  or  barley,  and  seeded  to  timothy  and 
clover :  3,  meadow  ;  4,  meadow  or  pasture. 

A  modilicalion  of  (he  above  in  use  at  Ontano 
Agricultural  t'oSlege  in: 

8-counfc:  I.  RooU.  corn  or  potatoes:  2.  fall- 
sown  wheat,  or  spring-sown  oata  or  barley,  with 
four  pounds  of  timothy  and  eight  pounds  of  rod 
clover  per  acre,  and  srtmi^times  altttle  sistke  clover; 
'A,  meadow  ;  1,  dwarf  oaaex  rap<i,  land  plowwl  and 
callivatcd  until  June,  rape  sown  and  graxed ;  r>. 
barley,  oata  or  peas  (spring-sown);  6,  fall-^own 
whvat,  or  rtpring-ttown  oata  or  barley,  with  four 
pounds  of  timothy  eight  pounds  of  red  cluvnr  and 
five  to  eight  pounds  of  a  mixture  of  iirchani -grass, 
tni-ail'tw  fescue  and  tall  oat-ffTWK  The  addition  of 
the  three  latter  gnusot  haii  proved  of  con<i<lcmbl« 
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Taluo  for  piHtur«,  enabling  more  stock  to  bo  car- 
ried per  acre  than  on  timothy  &ad  clover  alone  ;  7, 
muadi:>w ;  &,  paature  or  mesduw,  cut  once  and  then 
fCraiwd,  It  being  ueually  arranged  to  hare  the  area 
in  |ia'«tiire  m  tnat  it  may  be  jcraswd  with  the  rape. 
VihvD  aloak  havu  a('ci«e  U>  both  ^a«s  anil  rape  at 
nil  timiai,  better  results  are  secured  than  from 
either  nionp.  This  liitul  Ix  innnund  hiuI  fiill-plnwi^d 
jot  the  aucceodinff  r.i<.t  crop. 

J.  11.  Griadaiv,  Expurimuitul  F»rra.i  Rvport,  190r>, 
pp.  77  «9: 

S-tourse:  t.Ostt);  land  plowed  twiot*  in  previous 
fall,  OBtf  Hown  in  spring  and  ten  puundfi  of  clover 
and  ten  poiindx  of  timothy;  2.  clover  hay,  manured 
in  fall ;  3,  timothy  hay  or  mixt'cl  nlovtr  aiid  timothy. 

;i-cooree:  I,  Oati";  land  plowed  twice  in  prt- 
vioiL*  fall,  and  twdvu  poundf»  o-f  timothy  vwn  with 
oats;  2,  timothy  hay,  land  manured:  X  timothy  hay. 

S-courwe.  Primarily  for  fw-ding  lings  :  1,  RikiIa, 
tnrniiM.  carroU,  manp-ls,  sugar-W*>t«:  suRar  man- 
P'l9  am  grown,  part  being  pastured  by  hogg ;  of 
thvav,  mangttU  and  sngar-liwta  w*to  preferrwl  by 
the  hoga;  2,  prain  (oata,  etc.,  with  peas),  used  for 
soiliog  or  tbv  pcua  piistun.^  wht^n  ripe.  .Mfalfa  ur 
some  other  posture  crop  i^  sown  with  the  grain 
cTvv:  3,  hoK»  pBftturwi  on  alfjilfa  or  hIIkt  crop. 
lana  manured  and  fall-plowed  ready  for  the  root 

^ourxe.  Suitiible  for  fammr  having  t:'»ii)«id«<r- 
able  rough  pasture  and  doAiring  to  keep  eonaider- 
ftbte  stock.  Roots  might  Ixi  growa  in  phc«  of  iom<i 
«f  the  corn  :  1,  (!orn.  lanil  manunsd  liiid  plowed  the 
preriouH  fall,  dtipth  uf  plowing  about  five  inohi-*. 
Tilt!  Und  is  again  fall-plowed  when  the  com  tHcnt: 

2.  grain,  oatii  or  bark'y  (ipring-«r>wn.  with  t«n 
Bcuada  of  red  clovar,  ane  poand  of  alsike  clover, 
live  pi>iind!t  of  timothy ;  3,  hay,  mown  Iwioe,  and 
manured  and  fall-plowed  for  succeeding  corn  crfip. 

S-€MUrflo;  1,  (Jiirfi.  land  manoreii  the  previouB 
fall  and  winter  and  plowoJ  in  spring;  2.  griin: 
vuW  or  barley,  spring-sown,  with  ten  pounda  of 
red  clover,  one  iMKiind  of  iilsiku  clover,  fivv  ixmndH 
«f  alfalfa,  five  pounds  of  timothy  seed  per  acre; 

3,  pHRturo.  Thun  fur,  pasturing  the  land,  in.tt'-Jid 
<if  mowing  a»  in  the  previous  rotation,  has  not 
bui-n  ifo  romuneriitivc. 

4-ootirae:  1,  lUiota;  2.  grain  (outs),  land  being 
fa1l>plowed  if  pow^ible  ami  b'n  ponnilii  of  r^  clover, 
one  pound  of  nlMike,  ten  puundM  of  timothy  iiuwn 
with titfl oata;  ^,  meadew.  mown  twice  :  1. meadow, 
mown  twice,  Innd  mannrw!  and  fall-plowoil. 

•t-coTjree.  For  a  aheep-farm  :  1.  Huote.  areas  of 
Die  following  croiKi  In-ing  gn>wn  tu  furniah  u  ^uccir-.''- 
sion:  White  tufnipa,  cabbage^  nitabagui;  or  awede», 
Icohlralii.  thoiisand-hi'adwl  kale,  ra|»f,  mangek  etc.; 
2.  grain,  oats  or  barley.  iii-mI  for  soiling  ur  for 
^ain  aacirciimKtancoftdiotaU',  The  following  seeds 
are  8IIW II  with  the  grain :  Alfalfa,  nil  clover.  ahdUe 
clover,  awnleas  brome  and  timothy ;  S,  meadow, 
mown  oncv,  tliv  aft«rniath  being  dwoU-d  U>  p&sturv 
for  newly  weaned  lambs;  -1,  pa.stiiri!.  manure«l  in 
thr  fall  and  plowed  for  th<-  miirwidiiig  rout  crop. 

5-counHt :  1,  Oakt,  with  clover  and  timothy 
Among ;  2,  meadow :  3,  meadow,  plowed  twicn  in 
thn  fall  and  left  ridgftd  for  wtnU»r:  4.  ouDi,  with 


ten  pirunds  of  red  clover  per  acre  as  a  cover  sod 
green-maDuriag  crop,  land  manured  in  winter;  6, 
corn  ;  land  spring-plowed  for  the  com  and  fall- 
plowed  after  its  removal  if  poi*sIM«. 

rxonnte:  l.Oats.  with  tun  pounds  of  red  clover. 
Olio  pounil  of  alaiktj  clover,  and  five  poiindii  of  tim- 
othy per  acre  ;  2,  rattjulow,  manured  in  the  fall  and 
wintor;  3,  corn  or  roots,  land  epring-plownl :  4, 
oata.  with  clin-er  and  timothy  as  before;  S, 
meadow,  nod  land  fall-plowed  for  aacce«d)ng  oat 
crop. 

l»-coum> :  1,  Oat«.  land  fall-plowed,  and  ten 
pounds  of  red  clover  »own  with  the  oata  and 
allowed  to  grow  ontll  latv  fall,  when  it  ia  plowed 
nnilcr ;  2,  oat«  or  barley,  with  eight  pounds  of  red 
clover  and  Wn  poundt*  of  timuthy  pt-r  aero ;  3. 
clovvr  hay,  mown  twice  and  laat  aftermath  not 
graUMJ :  4,  mixed  hay,  land  manured  ;  5,  timothy 
hay;  (i.  timothy  hay.  Innd  fall-plowed. 

If  straight  timothy  hay  in  desired  all  the  time, 
no  clover  nHil  be  liown  ;  such  a  courw  ia  nut  ao 
profitablt!  for  general  farming. 

II.   UsiTEii  Statks 

Alabama.  (J.  P.  Duggar.)  Rotation  not  ofl«n 
attempted. 

L,  C-orn  with  cuwpvaa  betwwn  ;  2.  nmall  graiif 
uaually  uals,  with  cowpeaa;  3,  cotton;  4,  cotton 
or  com  OR  before. 

1,  t'otton ;  2.  cotton;  !),  cotton;  4,  oatfl  with 
cow{)ea».  (Wilcox  county.> 

.4rJto;ijif«.   Cotton  continuously  on  bottom-land, 
t,  Corn  :  2,  cotton  ;  S,  oata  with  cowpeas. 

Oiljfornin.  (E.  J.  Wickson.)  Relation  not  general, 
in   fact,  genorally  avoided,    (irain  crope  are 
8oiiiclini<^0    grown    aftvr    beans    or    aJfalfa. 
WatermelonB.  tomatoefl.  etc..  are  followed  by 
grain,   firain  and  pa^tiirw  an*  altrrnated. 
I,  Com  :  2.  whvat ;  S.  oats.   {N'apa  t'ounty.) 
2>cnuree:  1 ,  itarlev;  2,  fallow.  (Monterey  conaty, 
etc.) 

2-couree:  1,  Wheat:  2,  fallow.  (San  Joaquin 
county,  etc.) 

t.  Com.  for  silage:  2,  oata,  for  hay.  ^noma 
county.) 

I'ooHiderabltt  multiple  cropping  is  done  on  Irri- 
gntod  land. 

Colorado.  (W.  H.  t)lin.)  No  general  nae  of  rotationa. 

1,  Grain  ;  2-4,  alfalfu.  cut  two  or  thro*  lioMt 
per  year ;  5-7,  mots,  potatoeH,  sugar-beets,  etc 

l.'Poaa  ;  2.  poUtowt ;  ii.  wheat ;  4.  fallow. 

1,  Potatoes  :  2.  wheat :  X  poUlues ;  4,  wheat ; 
Ti,  alfalfa,  one  to  neveral  yeora. 

Polato-growingROcCiona.  S^soarM:  I.Potatooa: 
2,  potatoes  ;  3,  wheat ;  4.  barley  or  oata  and  seeded 
to  alfalfa  ;  5. 6,  7, 8,  alfalfa,  inanurvd  before  plow- 
ing under  for  potatoea 

Conttrciieul.  {L.  A.  Clinton.)  Rotation  common. 

I.  Corn,  manured,  cut  for  silage,  and  rye  sown 
among  for  cover-crop  and  plow^  undor  ;  2,  eorn 
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cut  for  Hilx^e  fltui  rye  sown  in  fall ;  3,  ryu,  »nd 
seeded  to  ttniothy  and  cltivt-r ;  •!,  timotby  and  clover 
mows  ud  reuinnl  as  lonK  08  po»tib]«. 
T«b»oco  contiimoualy.  (Hartford  county.J 
1,  Com,  vHh  ryv  as  coT«r-cpop ;  2,  ry«  plowc*i 
ntuk-r  nnil  IuImcco  planted ;  3,  erass  for  one  or 
mure  jvars.   (Litchfit-id  cnunty.) 

I,  Tobacco :  2.  tobacco :  3.  cora  ;  4.  U>f>»cco ; 
6,  clover.  tTolland  flonnty.) 

Mairart.    (A.  T.  N'^ale.)  Rotationa  in  general  u^. 

itofii  common  on«,  now  in  use  over  ono  huadrv'l 
jeim:  1,  C'Oni :  'd,  oaia  or  potatoes ;  3,  wheat 
weded  with  timothy  uiil  clover ;  4.  hny  rt-taini^  a« 
li>nit  an  cmiiiidervd  profitable. 

1,  Corn,  with  crimBan  clover  seeded  in  it;  4 
erinann  clover  cut  for  Sf«l  ani  a  volunt^r  cro]i 
allowed  to  (TTow  nntil  .lu^runt.  then  plowed  nndtT 
Biul  fleeiied  to  wht'ftt :  3,  wtit-at  Knini  with  tim- 
othy anfi  clover ;  4  nnil  ■'■,  hny,  or  i  hay  ;  5,  paeture. 

Dairy-farm,  l.t'orn  cut  for  silaei;,  with  crimwon 
clorer  sn^v^  in  July ;  2.  crimson  clover  cut  for 
hay  in  May,  follnvMl  by  corn  cut  for  silaifc,  with  a 
lat«  variety  of  crimson  clover  sown  in  it :  A,  erim- 
Bon  clov*r  cut  for  bay  and  land  aoede*)  to  cowpeaD 
cut  for  bay,  ond  land  «ecidwl  ^>  whuat  in  i!«pt<;mm^r ; 
4,  wbe«t  and  land  »«e<l«d  to  timothy  and  clov«r ;  o, 
bay  ;  or  the  lattvr  crop  may  tie  nniitt«d  if  de»ired. 
A  very  Hucccseful  rotation. 

Ftarida.  (C.  H.  Conner.)  Rntation  not  larg«lv  prac- 
ticed. 

3-«onnic :  1,  Com ;  2,  cotton ;  8,  vel7«t  hcaiui  or 
covpeaa. 

(G.  K.  Holmca)  I,  Cotton :  3,  com  with  puannts 
Ofadinon  county), 

1,  Corn  ;  2,  cotton ;  3,  corn  ;  4,  cotton  ;  5,  oato 
Oackxon  county). 

Uoltiple  CToppin;;  io  often  practiced  ;  thna,  tha 
futlowtng  cropo  nn-  oUfn  i^own  on  the  iRune  land  ht 
one  year:  Cabb&t^^s,  beans  and  hay;  melons, aneet- 
potatoea  and  tuniifiti;  eiu^Ioiui^  nwcut-potatovis  and 
parbaps  poaa;  two  croitH  of  huy  and  cablmge;  cah- 
iiafe,  DMBAand  hay:  vi-^iitah]fs>,  follawni  by  uce; 
corn,  or  cotton,  follnwwl  hy  beggiirweed  (for  hay 
in  corn-fields  but  not  in  cotton-fiolds);  tobacco,  fol- 
lowed by  IriAh  or  swect-potatoea,  fn^an,  tiirnitin,  etc. 

A  crop  of  hay  is  generally  ^own  after  all  early 
cultivated  crops. 

Georgia.  (R.  J.  Reddinic.)  Rotation  n»l  common. 
See  Alabama. 

Gkhtuisb:  1.  Cotton;  2,  cotton;  3.  cotton;  4, 
oatH  with  FoVi'peas:  .5,  com  with  cowpeax  ;  H,  oata 
or  fimall  Kraimi  with  cowpeaa.  litaldwin  coonty.) 
Coa«ii}er«d  only  as  a  cwmpromist-,  with  all  the 
advaotaffe  in  favor  of  the  cutton. 

d^ourae;  I,  Corn,  with  cowpeas  ;  2,  oaW,  with 
cowpetti;  S,  cotton.  R«oo]nmeDded  by  Georgia 
Experiment  Station.  On  thin  land  it  i*  recom- 
minded  to  extend  it  to  a  4-cour«>MMi  folluwu:  I, 
Com.  with  oowpeas:  2,  oatw  or  wheat,  with  cow- 
pea*  ;  3,  oate  or  wheat,  with  cowjtos  ;  1.  cotton. 

FVsqotntly  two  or  tbrM  crops  ore  jtrown  on  the 
I  land  in  one  year ;  thna,  small  Kminn,  aa  oala, 


i*we<et-potataea,  pototoea,  com,  cotton.  cowpKaa, 
millet.  i>eantt1a.0orghuni  hay,  cahbaii;e,  walormelon^ 
fallow  one  another,  and  three  crops  ;ire  secured  by 
growin){  thew  after  a  crop  of  oats  or  wiu>at. 

Idaho.  (H,  T.  French.)  Rotation  practiced  to  con- 
sideralile  extent. 

7<i.>iiri>e  for  irrigated  land  :  l-l.  Alfalfa  for  four 
years ;  5.  wheat ;  6,  oal» ;  7,  bark-y,  svedwl  to 
alfalfa. 

N'ortharn  [vart  of  tttatf.  S  years:  l.Wlwat;  2, 
wheat,  oata  or  barley;  'A,  bare  fallow. 

5  or  6  years  :  I,  Wheat ;  2,  oata  ;  3,  barley, 
seeded  with  timothy  and  clover ;  4  and  6,  timothy 
and  clover. 

iriinnit.    (C.G.Hopkins.)   For  the  corn-belt : 

.MoRt  common  rotation:  Corn  for  two  or  thr«a 
yvum.  followed  by  oata  for  one  year.  Sometiroea 
clover  is  seeded  with  the  out*  and  plowed  ondor 
the  nt.'Xt  sprinK  fur  corn. 

4-course:  1.  Corn,  with  cowpcati,  aoybeana  or 
clover  as  a  catch-crop,  sown  at  last  cultivation :  2, 
oatK,  with  wheat  wi^-dM  in  fall ;  ^,  wh<-;it,  clover 
seeded  in  sprins ;  4.  clover,  lir»il  crop  iwwl  foT  buy, 
second  for  fieed  or  graied. 

For  the  whvat-belt : 

.'i-courfie ;  I,  C!orn  ;  2,  com ;  It,  oata,  with  clover 
and  timothy  i(i^^-<l ;  4,  mi-adow  ;  Ij,  pasture. 

4-cour»e:  1.  Com  ;  2,  oata;  3,  wbeat;  4,  cow- 
peaa  or  itoybeans. 

^■aurne:  1,  Wheat,  with  cowpeaa  or  siiybtians 
aa  k  catch-crop ;  2,  com,  with  cowpena  or  soy- 
hvaaa  aa  a  catch-crop ;  3,  cowpeaa  or  soybeans. 

Some  multiple  vropiiinf;  i^  donv,  us :  Rape  is 
corn ;  cowpeus  after  rye  or  wheat ;  corn  afttT 
strawberriea ;  millet  after  winter  rye,  which  hna 
been  osed  an  pasture  until  June  ;  milk't,  turnips 
or  rape  after  early  potatoes,  etc. 

Indiana.  (A.  T.  Wlancko.)  Rotation  Rttneralty 
practiced. 

The  :t-course  is  mn»t  common:  I.Com;  2,  wheal; 
3.  clovtT,  o«ed  iiithi-r  as  liay  or  for  seetl  producliun. 

N.  W.  Indiana :  1.  Com  ;  2,  oata ;  '.i,  clover. 

4-counie  :  I.  Com  ;  2,  oata  ;  rt,  wheat ;  4,  clover. 

E.  and  8.  Indiana:  I,  Com;  2,  whuut;  8, clover; 
■I,  grase. 

2-couree :  1.  Wheat ;  2,  clover,  fBrtilisers  being 
applied  to  the  wheat. 

foiPd. 

1,  Com;  2.  oats;  S-J"),  gra*«  and  cIov«r. 

1,  Corn  ;  2,  oats  ;  2,  clovtT, 

1,  Com  ;  2.  com  ;  3,  oata ;  4  and  6,  hay  for  two 
or  more  yearn.   (Common.) 

Kiirim*.    (.V.  M.  Ten  Byck.)    Rotation  not  f^cneral. 

.Vortheastern  Kansas:  l.Corn;  2,  wheat, oata  or 
otber  Kmall  i;rainA.  ami  wod  to  clover  and  Kn»«; 
.'i  5,  elnver  and  gnxg. 

Smithoastem  Kaiitait :  1,  Com;  2,  oat*;  3,  nh<'ut. 
For  othera.  aoe  article  on  Pann  A[ana)^!m<Int,  ita^o 
90.  by  Professor  Ten  Eyck- 

1 ,  Kafir  com  ;  2.  rye  ;  3.  corn  ;  4.  millet. 


CROP  ROTATION  SYSTEMS  IK  CANADA,  TTNITED  STATES,  AND  ELSEWHERE 


I,  Kafir  corn  ;  'i,  citm. 

I,  Ka&i  com ;    2.  corn ;  3,  Borghum, 

Kalir  com  in  grown  aa  a  catch-ciop  aft«r  wli«at. 

KenliifJ:;/.   (.1,  N.  Hurpor.) 

I,  K<tnl«cky  blut-Efosa  1r>T  (wvoral  yean,  h^mp 
for  several  yeara,  corn  twti  vearB,  wheat,  wwpea», 
whiMl,  cluvisr  two  yi;ar».  liniuthy  and  Kentucky 
bltio-gratw  ;  grne»  land  manuroil ;  ftfrtilirer  applied 
to  hemp  and  com. 

Tobacco,  twu  yuunt ;  corn,  Ihriw  yi}iirtt :  wh^at, 
two  years;  clover,  two  years;  timothy  and  Ken- 
liicky  blui^^nKB,  the  latter  ntmaining  for  novornl 
ycara. 

Tobuccu  ;  corn,  with  peas  ;  whual ;  cuwpiTaa ; 
wheat ;  corn,  two  yean ;  oaU ;  cow|>eBB  ;  rye ; 
corn  ;  wheat ;  clovf r ;  timothy  :  Kentucky  blue- 
gra«». 

!,  ('j)m;  2,  rye;  3,  clover;  4,  clover.  (Clark 
con  nty.) 

1,  Tobacco ;  2.  rye  ;  a,  clover.  (Grant  county.) 

1,  Tubaccv ;  ti,  whuat ;  3,  (;lovvr.  ((iravus  county, 
etc.) 

1,  Com  ;  2,  tobacco  ;  3.  wheat :  4  and  !t,  clover, 
(('hriatian  county.) 

MulU[ile  cropping  iti  prncticirl,  an :  Potatoen, 
ffillowiMl  by  Rwot^t  corn,  boftnm.  cum,  tiirni|:i»,  cab- 
bajre;  onions  with  cabbaK« ;  rye  and  millet,  eoy- 
beans,  clover,  c«wpoas  being  «own  with  rape ;  com 
and  small  ^r&iiui,  with  cowpeos,  cluvcr,  etc. 

Lanixiana.   (F.  H.  Iturnette.) 

^nuree ;  I,  ("otton  ;  2,  corn  with  c(i*Tx?ai!, 

Rice-RTowirn :  Itice  for  two  yeare ;  one  year 
rest,  with  no  crop. 

Siugar-Rrowing ;  Cane  for  tbmc  years ;  com  with 
cowpeoa. 

In  u0e  in  1S50  and  miiintainiil  until  thL-  land  1h> 
came  anproductive  :  I.  Cotton ;  2,  cotton  ;  S,  com. 

Somij  moHipIo  cropping  ia  prncticMl.  Sou  Florida 
and  Geurt^a. 

Maine.   (W.  D.  Hurd.)  Rotation  not  general. 

1,  PotatouH  ;  2,  earn,  manured,  <;ut  for  ttita^e ; 
S,  oats,  M-edt-d  witli  v^rxisn  and  clover  ;  4  and  5,  hay. 

Potato-growers*  rotation  :  1.  Potatoea  ;  'A,  oats 
or  spring-wheat ;  \  griwK  anil  clover. 

I,  Oats;  2  and  'A.  clowr  :  -1.  potatoes.  Thia  re- 
<|iiirGa  bnt  one  plowinff  in  four  years,  viz.,  that  for 
the  potatoes. 

Maryland,  (W,  T.  L  Taliaferro,!  Rotatioo  com- 
monly practiced,   (t^nvral  farminii:. 

Very  common  :  1.  Corn  ;  2,  whval  or  oat« ;  3. 
wheat,  with  grasH  and  clnv^r.  stubble  paatured  ;  4. 
mixed  hay  cut  ono<.',  wcond  cth\^  ^rnz>vl ;  h,  timothy 
cut  once,  second  crop  RtaieA. 

1,  Corn ;  2,  wheat,  followed  by  tsome  rapid-Kruw- 
ing  cowpea ;  3,  cow|ieM  plowed  under  and  seeded  to 
wheat  with  gyasm  .and  clover :  4  and  5,  hay  and 
posture. 

1.  Cam  with  i-riRWon  clover  between  rows;  2. 
crimjion  clovor  ptowrd  und<^r  And  corn  ptnntod  ;  3, 
wheat ;  4,  winter  oats  ;  Tt  and  H,  timothy, 

1,  Com  i  2,  wheat ;  3,  clovrr,  paaturvd. 


1,  Tobacco;  2,  wheat  wtlh  clover;  3^  clover 
eraud.  Often  the  clover  faib  when  sown  vo  fre* 
qaenlly.  and  the  thini  course  it  largely  WBwid, 

&<(>  Tn^nnwuN^e. 

1,  Com,  with  cawpe:^  k'twe-in  tho  rows  and 
crimrtf^  clovor  sown  at  last  cultivation ;  2,  clover 
plowed  under  and  cowpeaa  put  in  for  liay  or  filat^ ; 
3,  wht-at,  with  (imuthy  and  clover;  4  and  5.  hay. 

Matuttrhuwits.    Cfi'm.  ¥.  Brooks.)   KoLallon  gi>n«r- 
alty  practiced. 
Dairy-farming,  S-courae,  soil  modlum  loam,  good: 

1,  Corn,  manured  for  grain ;  2,  com,  manured,  cot 
for  si]ag«  aud  grans  and  clovor  tsown  in  thu  com ; 
!t,  fi^ass  and  clover  mo-n-n  twice ;  4,  gra»  and 
cSover,  sometimes  fertilitftd  and  mown  twice ;  o, 
grass  and  tlovi^r,  usually  fertilizMl  and  mown  twice. 

5-t;ourse.  Heavy  loams.  CochI:  1,  Corn,  manured; 

2,  oats,  with  grnwi  and  clovt-r  mWh  ;  3,  4,  fi,  gra.«a 
and  clover,  ui^ualiy  mown  twice  and  f«rtili»>d  th« 
last  two  years. 

i>-<;oun^.  Light  soil,  Pair:  1*  Com,  nuuiun-d, 
for  silage;  2,  com,  manured,  for  grain;  3,  rye, 
with  grai«»  and  clov«r  »et>ds :  4  and  5,  hay  cut 
twice  a  ye&r  and  fertilized. 

Potato-Lowing,  S-course.  Mulium  to  light  soils. 
Oood  :  I,  PotatOM  fertilizeiJ ;  2,  corn,  for  silage, 
manured  ;  3,  oata,  cut  for  hay,  and  seeded  to  graaa 
and  clover;  4  and  5,  hay,  cut  twice  a  year  and 
fertilized. 

»<ourse-.  Light  soila.  Poor:  I.  Potatoes  with 
f«rtiliEers ;  2.  winter  rye ;  3.  clover. 

4-couree.  Light  Roitfi:  1,  Corn  manured;  2. 
potatoes  with  fertilizers ;  3,  rye ;  4,  clover. 

1.  Com;  2,  oata;  3.  rye;  4  and  5,  grass  and 
clover.    (Hampden  county.) 

In  Huckland  :  I,  Corn,  manured  ;  2,  oats  manured, 
and  land  laid  lu  graM.  which  was  allowed  to  grow 
until  the  yield  dropped  to  l.-IM  pounds  por  acre. 
First  crop  usually  2  toiw  per  acre. 

In  Sheluume,  on  one  of  the  Xt^t  farms :  1.  Com 
on  a  gra^  sward,  manured;  2,  spring-wheat,  laid 
down  to  grau  or  eonK^timtis  rye  ;  then  oats,  oroita 
and  peaa  ;-  then  wheat,  with  gra«£  ;  grasa  remiiill- 
ing  fur  fivo  years. 

In  Deerlield:  1.  Com,  manured;  2.».pring-wKeat, 
or  whoat  and  n»t*.  or  ryi^  wJth  sontnem  clover ; 

3,  clover,  then  plowed  again. 

Sometimes  an  early  crop  of  hay  is  followed  by 
millet,  barley  or  winU-r  Ainruth ;  grt^*n  ry«  by  com, 
oats  or  millet ;  oat  hay  by  barley. 

Columan  in  Foarth  K«port  of  Agriculture, 
Mass..  IftlL.  says  that  rotation  is  limited. 

Mirhigan. 

1,  Torn  ;  2,  rye ;  3,  clorer.   (Gmtiot  county.) 
1 ,  Com  :  2,  rye  :  3,  rye ;  4  »nd  5,  eloiw.  (AII»- 

gan  county.) 

Miitiwaota.   i.\.  D.  Wilson.) 

3-cvurM>  fur  dairy  sectlont:  1,  Grain,  m  oata, 
etc,;  2.  clover;  3.  corn. 

i>-cDUr8c  :  1,  Wheat,  seeded  to  grass  and  clover; 
2,  meadow;  3,  paMimt;  4,  grain,  uitnally  o«t«;  5, 
com,  manured  at  eight  tons  per  acr«. 


i 
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Grain-growing.  T-coonie :  I,  Corn ;  2,  wheat  and 
need  to  graw  ;  5  aM  4.  grass  ;  ii,  6.  7.  grain  crops 
with  clover  or  ragw  an^mg  Ch(>  gi'iin,  on  at  hajit 
one  DOcaRion,  and  pln%'<:>d  under  us  green- manure. 

4-eoQr3<e :  1,  Corn  ;  2,  pcax ;  S,  harl«y  ;  4,  cbvcr. 

D-coUTik: :  1,  Wheat;  2,  dovcr  and  timothy, 
mowD  :  S,  mcatlow  ;  4,  oatti ;  5,  mangeln  or  poU- 
toes. 

1,  Whwit ;  2,  wheat ;  3,  oats ;  4.  wheat ;  B,  ftax. 

1.  Corn ;  2,  wheal ;  3.  whvat ;  4,  oat«. 

1,  Barkiy  ;  2,  harluy  ;  3  and  1,  clover. 

1,  Barkiy  ;  2,  corn  ;  3,  oat*  ;  4,  cora ;  S,  wheat. 
Lest  [our  poor. 

Mittimi>pi. 

1,  Cotton,  with  annual  vetch  in  winter,  contin- 
noosly. 

I,  Cam  and  oowjieas  continuoasty. 

2-ei>ur«« :  1,  OaCa  and  courpeaj; ;  2,  cotton. 

2-eoar3« :  1,  Corn  and  cowpeaa ;  2,  cotton. 

S-cDurw :  1,  Cotton;  2,  corn  and  CQwpeaa;  3, 
oatt  and  cawpeua. 

3-C9ar»e.  Poor  :  ],  Cotton  ;  2,  cotton  ;  3,  com 
(poor). 

Miumtri.  (M.  F.  Mll]«r.)  Syotvmatic  rotation  rot 
largely  followed. 

Common  rotatittn  on  black  loam:  Corn  for  one 
to  five  yoars,  foUowod  by  oata  or  wheat,  Be«d«d 
with  timothy  and  clover  (left  for  two  or  three 
J»«). 

Stony  loam:  I.  Com:  2,  corn;  3,  wheat;  4,  clo- 
ver or  clrtvt-r  am!  timothy,  in  which  ca«t»  the  timothy 
may  again  be  cut  the  fourth  year. 

Mvnlana.  (A.  Atkiniion.J 

&coar»e  :  1,  Wbuat ;  2,  clover  :  3,  oats  ;  4, 
BDgar-beeta ;  5.  barlfiy  ;  6,  peas. 

3<oarse :  I,  Klu-Jit  and  tiarlfiy;  2,  clover;  3, 
roots  and  fea*. 

Most  common  one  :  I,  Barley ;  2,  clover ;  3, 
clever ;  4,  oata  or  wheat ;  5,  wheat. 

New  Hamptitire.  (P.  W.  Tayinr.)  Pew  definite  sys- 
tems in  nsfe. 

Dairying,  clay  Inam.s.  R-course.  Good:  1,  Com  ; 
3,  eoro ;  S.  oaU  and  pt>a8.  witli  grasa  and  clover 
nede ;  4,  5,  6,  bay  or  puatirre. 

liOMM.  7-cotirw).  Cood:  1,  Com;  2,  corn;  3, 
poUtMC :  4,  oat«  and  |>ead ;  5,  €,  7,  clover  and 
timoliiy  for  bay  or  pasture. 

8-coonwi :  1.  Corn :  2,  poUtoea ;  S,  barley  BOtAvi 
with  clover  and  gra-uieA:  4,  clover  hay;  &-6, 
gnuww,  umd  fur  hay  or  piuiture. 

Upland  light  toam,  usts]  by  Pruf.  J.  W.  Siinburn, 
Gilnanton,  N.  H.:  1,  Com;  2.  oati;  and  pcax;  3, 
elovor;  4,  potatoei;  5.  Uongarian  (millet);  6.  7, 
tioHtby  (hay);  8,  paature. 

Ifev  Jcrtqf.  (B.  B.  Voorheen.)  General  farming, 
Hadttm  day  loam.  4'cnar8e :  1 .  Com  ;  2.  oata : 

3.  wheat ;  4,  timothy  and  clover. 
Heavy  clay  loam.  .S^oome :  1,  Com  ;  2,  oata ; 

3,  4.  5,  hay. 
Sanaa.  4-coofw :  1,  Com  ;  2,  wheat ;  8,  4,  hay. 


Loam.  4-cour8e  :  1,  Com  :  2.  potatoes :  3,  wheat ; 
4,  hay.  timothy  and  clover. 

3-c«iirw:  1,  Potatotts  ;  2,  wheat ;  3.  clover.  Hai 
been  used  by  T.  K.  TtTry,  Oliio.  for  eevi^ral  years, 
but  ho  is  abandoning  it  now,  aince  a  clover  crop 
every  Ihird  year  w  too  fr*<iu*nt. 

Sandy  loam.  4-coun4e  :  1,  Com ;  2,  tomatoes  ;  3. 
white  polaUwe  (i^^irly);  4,  cIdyit. 

Light  sandy  loam.  4-c4mnie :  1.  Com ;  2.  nweet- 
potatoeK  :  3,  rye ;  4,  dover. 

Dairying,  Clay  luam.  S-cciiir»e;  L.  Com  (cat  for 
ailagsl;  2,  rye ;  3,  timothy  and  clover. 

Medium  loam.   3  y<taw  :  1,  Com  (out  for  tiilago); 

2,  oats  and  peaa,  followed  by  millet  or  cowpea«; 

3.  rye. 

Nrw  JVit. 

Gravel  loam:  1,  Potatoes,  with  rye  nuwn  in  fall; 
2,  rye,  with  clover  Hown  in  npring  and  plowed 
under  for  potatooa.  No  manuro  or  ft'rtiliBftr*  uaod. 
Succettaful  for  paat  twelve  years. 

3-coaive :  1,  Hf&M  ;  2,  wheat ;  3,  clowr. 

4-couriie  :  1.  Potatoes  or  com  ;  2,  beans  ;  3. 
wheat  and  aown  to  cbv^r ;  4,  clover  cut  for  hay. 

4-cuunie:  1,  \Vhoat.  manured  and  seeded  toclov«r; 
2,  clover  hay  ;  3.  potatoeB,  cabbage  or  com ;  4, 
oats. 

i)-course :  1,  Com,  manured ;  2,  oata ;  3,  rye, 
manuru<l>  with  gnias  aecds;  4  and  5,  grajw  and 
ctover  hay. 

Heavy  loams,  4  crops  in  three  year*:  1,  Bye  or 
oata,  with  clover :  2,  clover,  cut  once,  land  plowed 
and  sown  to  buckwheat ;  3,  pntsti^'x. 

3-coDn(a :  1,  Corn  ;  2,  wheat  or  oata ;  3,  timothy 
and  clover  for  hay. 

4-courBe ;  1.  Rye,  seedod  to  clover,  etc.;  2,  clovor 
and  timothy;  3,  com  or  potatoea ;  4,  oata  or  barley. 

4-courso:  1,  Milicat,  manured,  needed  to  clover 
and  timothy  ;  2.  clover  and  timothy  (hay),  manured 
before  plowing ;  3,  com  or  oats ;  4,  barley  or 
beans. 

Clay,  G-course ;  1,  Com ;  2,  oata  ;  3-S,  hay ;  6. 
poature. 

Ij-counie:  1,  Reana,  cattle  beete  or  cabbage:  2. 
oatA.  with  timothy  and  clover:  3,  meadow;  4. 
meadow :  fi,  pasture, 

Cornell  University  4-«ourw!.  Very  iracce»fnl  for 
over  thirty  years.  Dairy-farm,  with  one-third  of 
area  in  prmanont  pa-'turo.  ('lay  loam :  1.  Com 
(mannred),  cut  for  silage;  2,  oiir,  3.  wheat  (ma- 
nuTed),  and  timothy  and  clover  aowu ;  4,  meadow, 
cot  twic«. 

Dairy-farm  :  1,  Com,  cat  for  silage  ;  2,  oats  and 
pea*  ;  S-R,  grawt  and  clover  (Delaware  county.) 

1.  Strawberries  planted  ;  2.  BtrawlM-rries  har- 
veiitMl  in  .Innc.  land  nlowi>d  and  sown  to  nitahagna, 
followed  by  rye,  which  is  plowed  under  the  aert 
spring  for  atrawberriea. 

1,  Cum  ;  2.  cabbage  ;  3.  peas,  followed  by  buck- 
wheat;  4,  oats;  5.  wheat,  with  grans  seeds;  H, 
meadow. 

Used  in  weutern  part  of  I^ng  Island,  mentioniMl 
by  General  Washington  in  179(1 :  1,  Indian  com  on 
clay,  mantred  in  the  hill  or  scattering  the  dung 
broadcast;  2,  oata  or  Hax ;  3,  wheat,  with  what 
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BUBUre  can  bt^  Hparett,  nefnled  with  4  to  (>  pniin<tA  of 
dov«T  and  u  quart  uf  timothy;  4,  mttailow,  luft 
down  three  to  sia:  ye&ra. 

For  dftiry-fnrm,  soil  grnv*!  Inum;  33  p#r  csnt 
of  the  land  permanent  pa^tnro,  the  remainder 
crvpped  aa  WIowb;  I,  Cuni,  manured,  cut  for 
silage,  clover  to  be  Huwn  at  lust  cultivation ;  2, 
land  manuri!'!,  plnwi^  and  sown  to  peaf  for  canning; 
land  disked  arter  |>Hiiii  cumw  otT  un^  sown  U)  clover. 
which  is  grnicd  in  fall;  li.  land  p]ow«i.  sown  t« 
barky  or  oate  with  alfalfa,  grain  crop  c/al  for  hay; 
4,  G,  6,  alfalfa,  mown  three  times  a  year  and  nnannre 
applied  in  tifth  and  si^th  yvarii ;  7,  com,  cut  for 
silage,  with  clover  sown  ;  8,  clover  muM-n  twice 
and  m^kniired  in  fall,  oroniA;  ^,  potatoes,  beana, 
sugar-beets  or  catibage  ;  10.  whvat,  manured,  with 
grass  and  clover  aeeda;  11.  clover  and  graiw. 
mown  twice;  12,  pimlure.  Some  straw  or  other 
material  will  need  to  be  purchased  for  bedding- 
Part  uf  thu  aUalfu  will  bv  mown  gtivr)  for  t>otltn;( 
th^  cattle,  iiurplus  hay  may  be  sold,  alao  peaa, 
polatoesv  wh«:at.  bo  farDioh  caah  to  buy  conoen- 
bratea. 

North  (iirolina.    (C.  K.  McClelland.) 
Cotton-^owinjt  difltricta ; 

2  years :  1,  Cotton,  followed  by  crimson  clover ; 
2,  corn  with  cowpean. 

3  yuant :  1,  Cotton,  followed  by  crimson  clover ; 
2.  com  :  3,  wheat,  followed  by  cowpea*. 

3  years.  Cotton  and  grain :  1,  Rye,  whvat  or 
oats ;  2,  cotton  ;  8,  corn.  A  poor  rotation,  qo 
leiP""?*  included. 

3  years.  Cotton  and  Brain:  1,  Cotton;  2,  com 
with  cuwpt^-ae;  3.  wheat,  followed  by  cowpeaa. 
Better  than  one  above. 

Tobacco-ftrowing  districts,  2  yean :  I,  Tobacco  ; 
2,  wheat,  followtil  by  cow[n.')w. 

4  yoara:  1,  Clover;  2,  corn  with  cowpeaa;  3, 
tobaecA ;  4,  whe-at  seeded  to  clover. 

(Irain-KTOwiag.  2  years  :  1,  Corn  with  cowpeae, 
Isttor  not  hurvoated  ;  2,  wht^t,  followed  by  cuw- 
pea.1  or  crimson  clover. 

Com  and  potatoes :  1.  Com  with  cowpeati,  fol- 
lowed by  rye ;  2,  Irish  potatoea,  (ollowwl  by  vetch 
or  crinnson  clover. 

Com  and  poUitwi*.  4  ycaro  •.  1,  Com  with  cow- 
peaa ;  2,  oats  with  red  clover ;  S,  clover  ;  4,  Irish 
poLalttvr. 

t'oraKe.  H  years:  1,  Com;  2,  o»t«  with  red 
clover  ;  3,  clover ;  4,  cowpeaa  for  »e«d  or  hay  ;  5, 
wheat. 

1,  Cotton  ;  2.  com  ;  3,  peanuts. 

1,  C«rn  with  cowpeaa  or  cnmaon  clovor  ;  2, 
peanuts ;  3,  oata  with  cowpeas  ;  4,  peannte. 

1,  Com  with  cowpcas  ;  2,  p«attiil»  ;  3,  cotton  ; 
4,  cotton. 

A'orf/t  Dakota.  (J.  H.  Sbepperd.)     Rotatlona  not 
oettli^. 
I,  Wheat ;  2,  flax  ;  3,  oats ;  4,  barley ;  *>,  fallow. 

(Beniton  county.) 
1,  2.  Flax  ;  '3,  4.  small  grain  (Ramsey  county.) 
1,  Com ;    2,  flax  ;    S,  wheat ;    4,   oats.     (Cuss 

county.) 


1,  Wheut ;  2,  wheat ;  3,  flax  :  4,  wheal ;  5,  oata. 
(Grand  Porka  county.) 

Oki/>. 

1,  Tobacco  ;  2,  wheat :  3  and  4.  jrf  aaa  and  cli 
.Alno,  1,  Corn  ;  2,  bcardleais  barley ;  3-f>,  alfal 
(J.  E.  Wing.) 

3-cour»e  :  1 .  Tobacco  ;  2,  wheat ;  3,  clover. 

3K;our»e:  1,  Corn,  manured;  2,  wheat;  3,clover. 

4.<:oiirie  :  I,  I'om ;  2,  aoyhnans  or  cowpeaa ;  3, 
wh<>al ;  4,  clover. 

G-coi]r»e:  1,  Com;  2,  oatfl;  3.  wheat;  4  and  5^ 
timothy  an-]  clover. 

T.  B.  Terr>'»  3-courpe  :  l.Potatoea;  2,  wheat; 
3,  clover.  Hsjh  lieen  ciinsidt^THbly  used  in  England. 
(See  Bavaria,  p.  107.)  This  rotation  "keeps  the 
land  moving."  It  repeats  clover  every  third  yi^ar 
and  thuruby  becomMi  a  ^at  rejuvenator  of  th« 
[and. 

Okhhoma.    (P.  0.  Burtis.)    Rotation  not  gpneral. 

3^ourw :  1,  Corn  ;  2,  oats ;  S,  wheat  and  cow* 
peaa. 

5-enurse  :  1,  Cagtor-beans :  2.  kalir  com;  S,  cot* 
ton ;  4,  UHts ;  5,  wheut  and  eoybeans. 

1,  Corn ;  2,  kaftr  com  ;  3,  sorRhum.  (GroftT 
county.) 

Wheat  and  katir  com  the  same  year  continuoualy. 

Kafir  corn  continuously. 

Ortgon.  C.Jamea  Withycombo.)  Many  practJca  r^ 
tatioii. 

Dairying:  1,  C^m,  cut  for  nilago  and  wheat 
drilled  in  between  rows  ;  2^  wheat ;  3,  clover  ;  4, 
clover ;  5,  wheat. 

2^ourse :  1,  Barley  or  oat« ;  2,  vetch. 

1.  Wheat ;  2.  oata ;  3,  com  or  fallow.  {Marion 
county.) 

1,  Wheat ;  2,  oata  ;  3,  oats ;  4,  grasa  and  clover. 

Pentirgtutnia.  (G.  C.  Watwn.)  Rfttation  common 
and  lonj(  practioed. 

Clay  luBRi :  1.  Corn  :  2  out« ;  3.  wheat  or  rye ;  4, 
clover  and  timothy  for  one  or  two  yeara. 

.5-courHe :  1,  Corn  ;  2,  tobacco;  3.  w1i«at;  i, 
wheat ;  5,  clover  and  timothy. 

S-coanw  :  I,  Potatoftii;  2,  oata;  3,  wheat;  4, 
wheat ;  5  clover  and  timothy. 

4-cuur»(::  I,  Tobacco;  2,  oata;  3,  wheat;  4, 
meadow.  (Clinton  county.) 

Gravelly  noils  :  1,  Cora  ;  2,  oats ;  3,  cloTcr  ;  4t 
oata  :  5.  clovvr  and  timothy. 

Gravejly  eoils  :  1,  Com  ;  2,  oata  ;  3,  rye,  clov«r 
and  timothy ;  clover  and  timothy  are  left  down  aa 
lone  **  desirable,  frequently  two  or  thriv  yoam, 
the  t«econd  and  anbswiaent  crops  being  largely 
timothy. 

John  iteate  Bordley.  on  the  rotoUon  of  cropa^ 
1792.PhiladL-lphk  Pa.: 

Uld  English :  1,  Fallow ;  2,  wheat ;  3.  peas  or 
boons  :  4,  barley.  Maintained  on  half  the  farm  for 
ten  or  twenty  years,  tho  other  half  being  in  grsHt. 
then  Wee  ver«a. 

New  BagVifh  (duggeeted) :  1,  Bartcy ;  2,  clover ; 
3,  wheat ;  4,  clover :  &,  peoa,  beans  or  tnrnipc^ 
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Old  AnH^rican   ity&tenui:  1,  Maize;  2,  nrheut  or 

I,  Maixe  ;  2.  naked  fallow ;  3,  wheat ;  4,  rubbish 
panturc 

Yidldd  of  wheat  six  to  eight  bnahtla  ]nT  acre, 

SaKwLvd  syi^tvrns:  1,  Malzu  ;  2.  vrlitat  or  bar- 
lejr ;  'A,  clover ;  4,  r>e  or  winter  b&rley  ;  5  and  6, 
cloYer. 

1.  Maiie :  2.  beanit  ;  3,  barley;  4,  clover;  5, 
wheat ;  G,  clover  for  one  or  two  j<fAn. 

Hantgonwry  county,  rh-coiirMi.  In  um  nwr  noe 
hnndrM  years :  1,  Corn  on  sod,  limed  ami  plowed 
in  fall  or  suwiaa ;  2,  out(» ;  'i,  wK-ut  witli  timothy 
Bown  in  fall  anJivtl  clover  inRpriiii;;4,  clovir  and 
timothy  niovrn  ;  5,  |>anttire. 

Tbt-  M  York  and  Lanc^utter  rotation  is  similar 
to  the  above,  but  the  RTaiM  is  left  down  longer. 

A  euwwjwfiil  ri^Jiaiion  lonj;  |>ructi<'*'d  in  [lartw : 
L,  Wbe&t ;  2,  rye  ;  3,  clover ;  4,  wheat ;  5,  com  ; 
6,  mt« ;  7,  whvat ;  8,  clover. 

Porto  Hieo.  (D.  W.  May.)  Rotation  ni>t  general  in 
till-  inland. 

Low  land :  Sagar-can»  for  three  to  eight  ye&rs, 
and  thvn  Piirn  graMi  cut  anil  solil. 

A  liotter  rotation  would  be :  Suf;ar-canCr  rotated 
with  cowpea-i  or  alfalfa,  the  latter  being  fed  and 
thu  manure  rvtumcd  lo  Ibo  soil. 

Rhak  Idand.   (H.  J.  Wh«>li;r.) 

IWotinw :  1,  Winter  rye,  with  clover  sown  in 
Bprinj;  :  2.  clover  hay ;  3,  potntm-ji. 

4-cutirse:  1,  Winter  rye,  with  rwl  L'lover  sown  in 
spring ;  2,  clover  hay  ;  3,  main;  on  clovnr  sod  ;  1, 
INtatoes^ 

5-coor8e  :  1,  Rye,  seedei!  with  erafwc^  and  clavcr : 
2,  hay  :  3,  hay  ;  4,  cum ;  5,  potutmrs. 

fi-cuurae:  I.  C«m,on  RraAs  aoti ;  2.  potatoes  ;  3, 
wint«r  rye,  9«^iA  t«  tkA  clovmr.  timothy  am!  rwl- 
tup ;  4-^,  grant.  When  the  Iniid  im  puur  it  is  bet- 
ter  to  bepin  the  rotation  with  rye 

Market-fr,ir.k'n :  I,  Swwt  corn  (Cory),  followed 
by  Iwuui,  with  clover  sown  at  \&gX  cultivatioii  tun  a 
coY«r-crt>p:  or  U-anrt  fulluwttl  l»y  cwn  (Croeby), 
wltb  clover  OA  cDvcr-crup ;  2,  clover  pluwed  under, 
tomaloes  planteil  and  rye  sown  a-'*  ('over-cmp  in 
fall ;  3.  rHJtntfJiut  (wirly),  folliiwi^<d  by  i-abba^.  wr 
early  cabbage  fullowtnl  iiy  carrots;  4,  spinach,  fol- 
lowed by  cel&ry,  followml  by  spinach  again,  or 
tTOnxplanted  lettuce  followed  by  celery. 

.SnOA  Dubto.  (J.  S.  Cole.)  Rotation  not  general. 

\a  northern  uid  wentern  parts  of  static:  Com.  po 
tatowar  othar  int«rtilled  crop.  ft)ll(iwe<l  l>y  wb«at. 

In  «onthE»-n  and  eastern  parta  of  etate :  Barley 
or  o«ta  i^wa  inst«ad  of  whaat. 

Soath  Dakota  Bxjiorinient  Station.  The  following 
fialiat  of  twenty-four  rvtutions  which  are  now,  and 
have  been, on  trial  for  the  pant  ten  veani:  1.  Flux; 
2,b«rU!y;  3.  millet;  4.  wheat;  .1.rcirn.  1.  Wlient; 
2,  oata;  3.  jwa*  (fwi  oil  hytitock);  4.  wheat;  5. 
roota.-!,  Oal>;  2,  wheal;  3,  fallow;  1,  wheat; 
.I,  com. —  1,  Wheat;  i  barley;  3,  psnit,  nlowwl 
nBd«r  for  manure ;  4.  wheat ;  5,  corn. — 1,  wheat; 
2,  oata;  3,  corn;   1,  !Iax  ;  5,  millet,  fed  off   by 


stock.-- 1,  Wheat ;  2,  bnrley  ;  3,  pwu* ;  4,  whimt ; 

5.  corn,  fed  off  by  stock.— 1.  Wheat;  2.  corn  ;  3, 
wheat;  4.  oats.— 1,  Wheat;  2,  corn;  3,oat£;  4, 
millet.— 1,  Wheat;  2,  com,  land  manured;  3, 
wheat;  4,  oat*.— I,  Wheat;  2,  com;  3,  oate.  -1, 
Oats;  2,  fallow;  3,  wheat.— 1,  Barley;  2,  millet; 
3,  wheat,- I.  Barley;  2,  pes«;  3,  wheat.—  !. 
Wheat ;  2,  wlicut ;  3,  fallow.— 1.  \\Tiea.l ;  2,  wheat; 
3, corn.— 1. Wheat;  2, fallow.— 1,  Wheat;  2,  corn. 
— 1,  Wheat;  2,  vetch.— Wheat  conlinuously,  no 
manure.  — ttiit'at  continLion^ly,  manured  tvwy  live 
years.- Wheat  continuously,  manured  every  three 
year*.- Wlwftt  continuounly.  mannn-d  every  year. 

1,  Wheat,  aaeded  to  awnlefis  brome-gross ;  2, 
hroRie-grass  ;  3.  bronn-grass ;  4,  flax  ;  5.  whuat ; 

6,  com. — 1,  Wheal.  Reeled  to  awnleas  brume-grasa; 

2,  bromo-grass ;  .3,  brome-grniw ;  4,  wheat ;  r>, 
corn.  iFur  details  of  thes«>  rotations,  see  South 
Dakota  UulletinB,  Nos.  79,  y^J,  and  Yearbook, 
United  States  Dcpartmunt  of  Agricultam,  1903, 
pp.  44Hi>2.) 

Tttinttxe.   (H,  A.  Morgan.) 

1,  Wheat  and  cowpeas.  (Same  rotation  is  nsed 
year  after  year ) 

2-coQrse :  1,  Wheat  and  cowpeas ;  2,  corn. 

4-conr3e :  1.  Wheat  seeded  to  clover ;  2  and  3, 
clover ;  4,  com. 

1,  Cotton  ;  2,  cum  with    cowpeas  80wd  in    it ; 

3,  onlA  followed  by  cuwpuas  the  same  year. 

1,  Cam ;  2,  wheat ;  %  grass  for  two  to  three 
yoars. 

n-cour.iD  :  1,  Cowp^'as,  followed  by  rye  (plowed 
under  the  following  spring);  2,  cowpoas  ;  3, com  ; 

4,  wheAt ;  f),  clover  or  cowpeaa. 

1,  WhMit ;  2,  clover;  3,  clover  {nasbured) ;  4, 
wheat,  peas;  r>,  com  (peas  planted  in  the  com); 
t>,  oatj*  followed  by  cowpeaw- 

Coramon  dairy-farm  nptatiun  :  l.Corn  or  sor- 
ghum or  com  and  sorghum ;  2,  wheat,  seeded  to 
oloTor ;  S,  clov«r. 

Utah.  (W,  M.  Jordinb)  Rotation  little  conBideR.-d 
in  the  atate. 

Sandy  loam,  rxonrge :  1 ,  Sugar-beets ;  2,  p«a«  and 
i>au  for  fonue  ;  3.  tugar-beeta :  4.  oats,  wdAvA  to 
alfalfa;  5,  aualfa,  two  crops  mown,  third  plowed 
under. 

1.  C-om  (manured)  ;  2  suKar-beete;  3,  peaa  for 
foran*  ;  4.  suRar-bvcta  ;  .".,  wheat>  profcrably  fol- 
lowed by  alfalfa,  making  a  six-  or  aoTCB-yeur 
course, 

Virginia.   Ilutationa  long  established. 

1,  Irifih  potatnea  (2  rro)>A};  2,  sweet- po tatOM ; 
3,  sweet-potatoes  ;  4,  com.    (Accomac  county.) 

1,  FotatooB  followed  by  corn ;  2,  oate,  followed 
hyoowptjus. 

1.  Com;  2,  wheat ;  3,  clover ;  4,  wheat ;  fi,  oata 
i>r  pasture, 

1.  Corn  ;  2,  wheat  or  oats  ;  S,  wheat ;  4,  hay  for 
two  to  ninH  yi-jirs. 

In  ujie  hn  18CKJ,  and  previously  (Farmers'  Regift- 
ter.  Va,):  l.Corn:  2.wheat  or  oa'lii;  S,  land  allowed 
tw  grijw  wbwIb,  which  were  graxed. 
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On  poorer  land:  1,  Corn;  'd,  natural  corer  of 
weods,  either  griuMxl  or  burned  off. 

•l-cours^,  alonK  James  rivbt,  A.  D.,  1800;  1,  Corn 
or  Q&U :  2,  wtitjit  mid  clovt-r ;  S,  cluvtr  grown  ae 
green-manure  ani)  ploweil  under :  4,  wheat 

1,  Tobaccu  ;  2.  whi-^t ;  3  and  4.  clover. 

1,  Tobacco ;  2,  nrhest. 

1,  Com  with  cowpww  or  orimwin  «lovar  bowti 
amoni;;  Lt,  peaonts. 

1,  Cvni  with  GuwpcaH;  2,  peannta;  3;  eotttmi 
4.  cotton. 

1.  Corn  (siiilinjt  crop);  2,  ORla  or  other  grain; 
3-5,  hay  and  pastiire. 

Colonel  Taylor's  rotation,  about  one  bnndnxl  years 
ago :  I,  Corn  ;  2,  whtiat  iind  clover ;  3  and  1.  clover, 
neither  mown  nor  ffraaed,  Hia  idea  was  that  this 
was  ntxuHsjiry  to  prcvt-nt  di-pk-lion  of  the  noil. 

The  Eastern  tihore  rotation  confiisted  of  three 
crop*  in  two  yuara:  I,  MhIkc  ;  2,  ofit*.  fiillrtwvd 
by  Magothy  Uay  beanx  (aliio  called  partridge  peas) 
which  were  plowed  uindttr. 

ItWf  Virginia. 

Buckwheat  tip  to  8  ycam  without  chasgu.  tPn»- 
ton  county.) 

1,  Buckwheat;  3,  whuat;  3  and  4,  graaa  and 
clover,   (Mamhall  county.  et«,) 

1.  Buckwheat;  2,  com;  3,  whe;it.  (Tucker 
county.) 

Witcvntia. 

1,  Huckwheat ;  2,  rye ;  8  and  4,  eraas  and  clover. 
(Juneiiti  cuunty). 

1,  PotaCoct :  2,  potatoea ;  ^.  buckwheat :  4,  rye; 
B,  corn.    (Jiiri«^*aii  I'nualy.) 

1,  I'otatuoa;  2  and  '-i,  grain  ;  i  and  5,  i^rass  and 
clover,  (Waujinco,  etc.,  conntiw.) 

1,  fotatoea ;  2,  com  ;  3.  potatoes;  4  and  6,  erMi 
and  clover. 

1,  PotatoeH :  2,  wheat ;  A  and  4,  clover. 

1,  Cwn  ;  2-^,  tobacco. 

Wtioining.  (B.  C,  Buffum.)  Rotations  not  Renerally 
nn«j. 

1,  Oats  on  sod ;  2,  potatoes  ;  3,  wheat,  seeded  to 
atfjilfa;  4  to  L>.  alfalfa. 

2-course  :  I.  Field  peas,  har^'ested  or  pa«lurcd  by 
lamliB ;  2.  ^rain. 

1»  Legume,  either  peas  for  one-ytrar  crop  or 
llfalte  for  three  to  five  years ;  2,  roots,  either 
tumijw  or  IweU  for  »lock  or  [lotntoc-H  for  aalo  ;  3, 
grain. 

UI.  Great  Britaik 

8^!0Ur«e  :  1.  Wheat ;  2.tsi*iin.*;  3.  fallow.  In  use 
bafOn  the  Roman  invanion,  and  in  some  plnces  a« 
Int«  m  1870. 

Norfolk  4-courne.  Inlnxluced  by  I,ord  Townsond 
in  1730  on  hU  Xorfoltc  estates.  Soil  sandy  and 
poor;  I,  Turnip'*,  fed  on  the  lund  by  vhucp;  2. 
barley  with  clover  needs;  3,  clover  hay;  4,  wheat. 
Mult4<ii,  wheal  and  harloy  an:  the  prtviucts  sold. 
This  course  ia  expensive  in  labor,  and  it  has  been 
found  to  bg  Impauible  to  grow  clover  bo  frequently 
aa  onc«  in  four  yoani  on  many  soilv. 


i^ulfolk  :  1,  TumipB ;  2,  barley  ;  3,  rye-fijaaa  and 
clover ;  4.  peaa ;  5,  barley. 

LiKht  uak'arcoue  ifvils ; 

1 ,  Turnips ;  2.  barley  ;  3,  p<-*» ;  4.  wheat ;  6, 
turnips;  tj,  root^;  7.  barley  ;  8,  sainfoin  for  tea 
or  mure  yeanL  (Alfalfa  is  Hometimee  vaei  in»t«ml.) 

I,  Peas;  2,  oats;  3,  tumi[)s:  4,  barlyy  with 
graM«  and  clover  *«ed8  ;  5,  noeauiow. 

Peaty  soils  :  I,  Turnips  or  cabbage ;  2.  oati) ;  3, 
turnip;*  or  culibage  ;  4,  uats ;  5,  clover ;  t>,  wheat. 
(EverythiuK  fed  to  stock  except  wheat) 

1,  Potiit^e)!  txold  for  «ee()) ;  2,  oat«:  S.  tomips 
or  ca.bb,ige  ;  -1.  turnips  or  cabbagB ;  5,  oats,  with 
crttXH  and  clover  sued ;  6,  meadow,  ^vorything 
fed  to  st'Kk  except  potatoeti.) 

Heavy  peaty  land :  1,  CabbofCc ;  2,  outs ;  3.  boans 
or  clover ;  4,  wheat ;  6,  cabbage  or  mangels  for 
feed;  fi,  oatA. 

Li;:lil  soils :  L,  Turnips  ;  2,  barley  :  3,  4,  S,  c)o 
ver  and  rye^irass :  C,  peas ;  7.  rj-e ;  8,  wheat 

Common  Hertfordshire  aywl^'m  :  1,  Tiirnii«;  2, 
barley ;  3.  clovyr ;  4,  wheat ;  5,  pea«  or  oats. 

Sir  Monlaunt  Martin's  course  one  hundred  years 
ago:  1,  Turni|M:  2,  harlcy;  3,  clover;  4,  wheat ; 
IS,  jiotatws,  m^voKflfi  or  vctt'hefl;  (J,  tumipa;  7, 
barluy ;  6.  trefoil  and  rye-gnue ;  9,  peas ;  10, 
potatoes,  m.ingels  or  vetches. 

I.Turni)^  ;  2.  barley ;  3  and  4,  gra.^  and  clorer; 
5,  vetches ;  6,  wheat. 

Heavy  loam:  1,  Beans  or  oata;  2,  tnrnifia;  .3, 
borloy ;  4,  clover  or  winter  vetcht* ;  5,  wheat ;  6, 
turnips  or  mangels;  7,  barley  with  grass  and  clo- 
ver; 8.  grass  and  clover  for  three  or  moro  years. 

Old  system:  1,  Oats;  2.  beans;  3,  wheat;  4, 
gra«a  arid  weeils  for  four  or  flvo  ytmrs. 

1,  OatA  ;  2.  turnipfi  ;  3,  barley  with  grass  seeds; 
4-6,  cr»)i.i  and  clover. 

1,  Peas;  2,  barley;  3, clover;  4,  wheot;  5,  turnips; 
G,  hjtrli-y,  with  trraa«  seeds;  7-10,  grass  and  clover. 

Cluy :  1.  Fallow;  2,  wheat  or  barluy;  3,  puas 
or  beans. 

1,  Katliiw  ;  2.  wheat ;  3,  clover;  4.  oats. 

In  use  over  one  hundred  years  ago  :  1.  Fallow ;  2, 
wheat ;  ^,  oatK  ;  4,  fallow  ;  5.  wheat. 

Another  method  :  1,  Fallow ;  2.  wheat ;  3,  clover; 
4,  clover ;  5,  wheat  or  other  grain. 

1,  Follow  or  roottf.  maTiurcd  ;  2,  ««l8  with  grast 
iieiMlH ;  3,  pasture ;  4,  oats ;  ^,  Wans,  manured  ;  6, 
wheal. 

The  Hothamxted  course  is:  1,  Rutabaga;  2, 
barley ;  .3,  benns  or  clover ;  4,  wlieat. 

Aym/iire,  t^eotland. 

1,  Onfat;  2,  oats;  3,  moudow;  4-7.  m«Mlow  or 
pasture. 

Ctovvr^luk  land  :  1,  Tomips;  2,lnrley;  3,  ipww 
Hfoda  for  one  or  two  yean ;  4,  wh«at ;  5.  barlsy  or 
oaUt ;  B,  pnax  ;  7,  wheat 

1,  Turnips  or potatow;  2,  barley;  3, clover;  4, 
wheat;  &,  lumiiMor  BiAitgels;  6,  barley;  7,  vetche* 
or  beans ;  8,  wheat. 

Midlnnti*  «/  Eaiihml, 

(Wmirfle:  1,  Wheat;  2,  barley:  3.  roDt«;  4, 
oaU:  G,clovor  and  grasses  mown;  6.  pasture.  Wheat 
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ia  grown  bcfure  lutrlL'T  tu  t^rmuru  a,  more  unirorrti 
sample  of  the  Utter.  Oram  nnO  stock  ore  sulil. 
1,  Turniiw;   2.   barley;  li,    liarley ;  4,   clover, 

f raited  antil  Usy  sud  then  alluwi>d  Lo  mature  euud ; 
,  wliMtt ;  6,  oiU. 
1,  Tnniipe:    2,  barley;  3,  peiw;  *1,  fallow  or 
tntertillwJ  crop;  5,  whf^At ;  K,  oatit. 

Omuiuni  A'offfc  England  unil  i^ieateh. 

5<oun>«:  l.Whwttor  HaW  ;  2,  turnips  ami  pota- 
toes, part  in  each  ;  3,  burley  or  oats  ;  4,  ciover  amJ 
gns»  mown  ;  B,  pnntiiro.  Thi*  piTrnits  heavy  crop- 
ping and  there  is  but  one  intertillwl  crop  in  ftv* ; 
labor  bill  Gomparativvl}'  liehl. 

%otch  (Lotnianii)  OHjounif.  Land  rentud  liiicii : 
I,  Oata ;  2,  potatoes  or  beana ;  3,  wheal ;  4,  tur- 
nipA  ;  5.  whi!<at  or  barley  ;  €.  ch\«T  or  ^ajts. 

Scotch  T-cuurHe  used  in  the  north  of  Scotland  : 

1,  Oati;  2,  hnrifiy;  3,  tunii[i«;  -l.oaU;  B,  6,  7, 
clover  and  i^om.  I'rnctically  all  of  the  cropB  are 
f«d  to  tiiv  stock.  Sometimes  iiie  oats  are  made  into 
oatmeal. 

Aberde.enfthire,  Scotland.  I7(i2: 
The  AlK'nlf^n   rnuition :   1,  Ikre ;  2,  oata:  3. 
ttaUk.   Long  practiced. 

The  KaRt  l^thinn  :  1,  Summer  fallow,  manured  ; 

2,  harley  ;  3,  ant«  ;  4,  peoa  ;  5,  wheat. 

The  Carse  :  1,  Samnifr  fallow  and  p«aA ;  2, 
whuat :  3,  kurluy  ;  4,  vnl^. 

The  Norfolk  ^-course  was  also  used. 

Scotland,  A  D.,  1!VX).  W.  S.  FerKiison.  Tic^ton- 
htll, Perth:  farm.  1,000  acres:  l.Oata;  2,tiircipa; 

5,  barley  ;  4,  potatora  ;  5,  wheat ;  6,  gnwM  fnir  one 
Of  two  years. 

Ueorjte  Boll,  Errol.  Perth  :  1,  Wheat;  2.  luriiij.s; 

3,  bar]«y  or  D&U  withpra*H  and  clover  ;  4,  meadow; 
a  luid  G,  jianture  ;  T.  oatH  ;  8,  (xitator^. 

Vi\  V.  Rell.  r>iiniiiw.  fiiriii.  2.000  iwrta.  HIb  rota- 
tion ii :  1,  Oat»! ;  2,  [HitaUwfH ;  :t.  wheat ;  4.  turnips: 

6,  oata ;  6  and  7,  p-ass,  cut  urtnin  and  wihl,  Fnr  tho 
pajit  one  hiindnvl  years  all  crnpM  hn^-e  Iwen  aold  off 
the  farm  in  Dundee,  and  mannre  hanlod  hack,  the 
erasfl  going  to  cow-kvepcnt.  The  farm  is  at  pro- 
dncti^'e  aa  ever. 

('onninKham,  of  Delachy.  Alxinlimr.  An-a,  ij&3 
acrra.  Half  the  farm  is  in  i^craiw.  the  remaindfrr  in 
cropped  aa  follows:  1,  Potatoi^;  2,  whrat :  ?. 
tsmipB ;  4,  barley :  .'>,  hay ;  6,  oats.  Cattle  and 
■b«ep  are  bred  and  sold  fat.  None  are  bought  for 
bttening. 

IV.  OniEn  B0TAT10N.S 

Emvpr.  Used  by  beet-growers.  1900. 

S-eonne:  1,  Oata  (niaaured);  2,  liit^lx  ;  3,  wheat. 

3-r.ouni«  :  I. Oats;  2,  Iwet^^jnianun-d):  :<  wheat. 

4-ccurae :  I,  Wheat ;  2.  bcot«  ^manured);  'A,  bar- 
ley or  oata ;  4,  clororr. 

4-coiirse ;  I,  Wheat ;  2.  clover ;  S,  rye,  or  oata ; 

4,  beets  (manartHl). 

IrrUnJ.   Flax-arowlnj;  region*.   In  uxe  in  IWW. 

4-«mnw  :  1.  Oats  :  2.  potatoes,  miingelH  or  tiir- 
ni|ia ;  3.  oata,  barley  or  flax ;  4,  ryivgraM  itnd 
cloTBT.  By  chanjiM  is  2  and  3,  this  can  be  mode 
8-««ir»e.  flax  being  grown  once  in  wight  ytaw. 


lifivarui.    (SchuWrt.  17IH)-1H00.) 

1.  PoLutoL's;  2.  harloj';  3.  clover;  4,  wheat. 
The  land  h&carae  clover-aick  nndur  this  ayat*tin. 
Thifi  wiu  later  found  to  h«i  true  by  I.a.w«8  and  (Gil- 
bert, Kotb8mHt«d,  EnRlund,  in  the  Xorfolli  four- 
cours*  of  roota,  barley,  clover,  wh«at ;  and  still 
more  recently  by  Terry,  in  Ohio,  in  hia  rotation  »f 
wboat,  clover  and  putato&a.' 

liflgiti-m.   Flax-growing  districts.    In  vm  1906, 

T-t-'-'urse  ;  1.  Rye ;  2,  oats  ;  3,  clover ;  4,  barley 
or  ryt; ;  .">,  potatoes ;  6,  barley,  wheat  or  rye ;  7, 
flax.  Clover  or  carrot  aied  is  often  sown  with  the 
tlax.  The  rotation  ia  often  extended  to  an  8-,  9- 
or  lO'CDurse,  bol  pructicully  none  of  the  liind  ia 
seeded  for  pasture. 

Fransv. 

17.^0.  Main  crop  woad:  1,  Wheat ;  2,  millet ;  3, 
woad  ;  4,  grass,  allowed  to  remain  several  years; 
eometiraea  two  eacc^aaive  crojia  of  woad  were 
taken. 

For  snffron,  A.  I>.  17M),  eighteen  to  twenty 
years  rotalion,  the  statement  b«ing  made  that  it 
could  not  be  grown  at  closer  intervals.  The  crop 
takojn  four  y«ara  to  nature :  1,  Ijiml  fnllon\)d  and 
frequently  plowed  ;  2  G,  saffron,  one  crop  ;  7,  oats, 
and  setdttl  to  sainfoin  ;  8-1*!,  sainfoin  cut  for  hay ; 
17,  grapes  for  several  youT!"  or  barley  ;  18,  wheat ; 
and  then  land  fallnweil  as  befnre. 

IT50.  Main  crop  lea»et:  1,  l.und  manur^,  fall* 
and  spring-plowed  and  sown  to  wheat  or  rye  in 
fall,  teasel  seed  sown  with  it  or  in  spring ;  2and  S, 
teaael,  takes  two  years  to  mature. 

ITrjO-ncO.  Main  crop  flax;  1.  Fallow;  2, 
fallow  1  3,  llax  ;  4,  graas  for  fteveral  yeara. 

1.  Maine  or  turnii^N ;  2.  bouns ;  3,  flax  :  4,  gruHS 
for  Httveral  year«. 

!,  Flax  or  liiimp ;  2,  turnips  or  nther  roots  ;  3, 
wheat  or  barley;  4,  clover  or  alfalfa  forseverftJ 
years. 

1,  npfttu.;  2,  carrot*;  S,  wheat  or  boxloy;  4, 
alfalfa  or  clover  for  several  yeara. 

Normandy  and  Gui«nne,  1750  : 

2-courBe  :  1,  Wheat ;  2,  fallow. 

g-oonrw  :  I,  Wheat :  2.  clovor. 

2-c«unie  :  I,  Wheat ;  2,  maize,  land  manured. 

.^.course:  1,  Wheat;  2,  clover,  sown  on  whoat; 
aliibl>le  irrignU'd  and  graxed  by  eheop  in  winter 
and  itpring,  irrigated  again  later  and  mown  for 
hay;  3,  land  ptowt^  and  sown  to  kidney  beans  or 
millet. 

P;itiillii'.i  rotation  f'.r  rich  land:  1,  Fallow, 
manured,  sown  to  wheat  in  fall ;  2,  wheat ;  3,  oata 
or  barley ;  41^  whi-at. 

1760.  P'ltullo'd  rotation  for  light  land.  L&nd 
cleared,  fulluwi-d.  manured  nml  whi-al  sown  in  fall; 
1,  Wheat,  stubble  plowed  and  sown  to  turnips  ;  2, 
peiaa,  follnwi-d  by  turnips  as  a  catch-crop;  3,  barley, 
ami  seedul  with  clover;  4.  cbver  Chay)  manured  ; 
5,  clover  (h&v);  C,  clovor  gmxcHl  and  plowed  in 
fall ;  7,  bftrie'y ;  8.  wheal. 

Angoomoia,  1760:  1,  Mofllin  of  harley,  oala, 
wheat,  pe»^  etc.,  cut  grvcn;  2,  mnice ;  3.  wheat ; 
4,  barley  or  oats  or  a  mixture  of  same ;  5,  fatlow. 


L-i 
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1,  Maiz«  ;  2,  whust ;  3,  maize,  barley  or  u&tH ; 
4,  whftat  or  follow. 

1760.  BKiourse;  1,  Mau»;  2,  potattuje:  3.  whcAt; 
4.  cIovtT,  mown  ;  5.  clover  paeLiin;,  fur  iine  or  more 
years. 

1,  Tarnlpji,  carrots,  potaUwa  f«3  to  Htock;  2, 
wbeat  or  barley  :  '.i,  alfalfa  fur  severHl  ymir». 

Nnrmnndy  anil  Britlany,  1760:  1,  OaLs;  2, 
fi^orae  or  whin  for  Mveral  yearw,  cut  for  Rtock  and 
bniitfvd. 

11  years:  1,  oabt,  sown  thinly  and  suinfoiii ; 
S-10,  sainfoin,  mown ;  11,  wheat  or  rye, 

BHyeuji.  1760.  Teu  yoaiK.  K*""' :  1,  Buckwheat, 
sown  end  of  June,  land  manured.  followBd  by 
whtiat ;  2,  whfint ;  S,  oats  or  harl<'y ;  4,  peas, 
vetches  or  turnips,  and  sown  to  wheat  in  fall ;  5, 
wheat;  S,  Mts  and  clover  aewl ;  7-10,  clover, 
pastured. 

SoUand.  Flax-growing  district  near  Eottetdam. 
In  use  190G. 
7-cour8e :  1,  Rye  or  wheat;  2,  bwts  or  ont«, 
manuftKl ;  3,  flax,  the  land  having  been  previously 
manured  with  liijuid  manure;  4,  beuna  ur  tlovtr; 
.'i,  potato«a ;  U,  rye  or  oats ;  7,  clover.  The  ru-ta- 
tlon  is  nut  90  strictly  adhi-wi  to  ua  formerly, 
owing  to  variotiB  economic  conditiuna,  largely 
Bcarcity  of  Inhor.  Land  ix  rented  at  about  fifteen 
doUsra  per  acre,  por  annum. 

lUdy.  Old  rotations.  A.  D.,  1500-1600. 

I.Millet:  2,  wheat 

llrcacia  :  1,  Flux  and  millut :  2,  rnaise  ;  3,  whimt ; 
4,  [lAHture  for  a  lonu  time. 

Brescia:  1.  Wheat;  2,  clover :  3.  flax  and  mil- 
tot  ;  4,  maize  ;  .^,  pasture  for  several  yeara. 

Vtniee. 

C  Tarellci.  inCfi,  BURgestwl  Ihc  following  4- 
coarse  and  wan  granted  a  rojalty  thereon,  came  to 
be  paid  by  any  [Htrwin  using  lh«  rotation  : 

I,  fallow  iinanurf>d);'2,  grain;  X  vlover  and 
grass;  4,  clover  and  grass. 

RuMia.  (I.  M.  Kubinow.  United  Statcii«  Bureau  of 
^;Uti«tics,  Hulletin  No.  -12,  p.  5;?.)  There  in  lit- 
tle systematic  rotation  of  crops  in  practice. 

The  must  primilive  »,v8tem  in  vogue,  and  the  on« 
lar^Iy  used  both  in  Kuropean  Rusttia  and  Siberia. 
ie  to  cK>ar  th«  tnnd  from  the  forr»t  and  sow  tn 
wheat  or  r)'e,  which  are  (n^own  continaously  until 
tho  yield  iu  R!duc<.-d  to  almwt  nothing,  whvn  th« 
land  is  abandoned  for  10.  I.t  or  even  110  years. 

A  more  advanced  aystem  is  the  "three-field." 
consixting  of;  1,  Winter  rye;  2,  spring-wheat;  3, 
fallow  ;  or,  1.  winter  rye;  2,  oata;  ."t,  fallow. 

In  sumfl  fugiuns,  the  Introiluclion  of  potatoes, 
8iigar-b««tfi,  maite.  tnhMcn  and  sown  gniaaefi  hna 
l«d  to  their  tuo  in  thv  syittem  iai<t(.-ad  of  the  fallow. 

Bgstpl.. 

S-caurse  on  reclaimed  irrigated  alkali  land :  1, 
Samar  (Cffpi-rut  Unrngniti*,  a  rt«wl) :  2,  riw;  S, 
cotton. 

1,  Samar ;  2,  cotton  ;  3,  maize. 


Indin,  in  general. 

The  rotation  of  crops  '\»  well  understood  and  ui 
generally  practiced  with  more  or  Ic«9  nyslccn. 
Voelcker  stattts  Lhiit  the  same  ficldH  have  gruwn 
the  same  cftjw  on  much  the  same  system  av  at 
present  for  centuritui ;  it  in  avvrrefl,  loo.  that,  by 
rotation  and  fnlluw«,  the  land  receives  the  ntvea- 
sary  I'hange  of  cropping  and  the  "  p^ki  '"  from  cul- 
tivation which  prevent*  ita  going  down  in  qnality 
Cp.  'iG,  Indian  .Agriculturo).  \  rL-markahle  fualurc 
is  th«  frwiuent  une  of  legumes  and  the  sowing  of 
mixtures  of  crop*  togfthfr,  thi-  same  to  W  har- 
vested at  dilferent  tim'ei!.    For  example  ; 

.Tnar  or  millet  (Sorghum  i-ulgajv)  and  arhar  or 
pigi<on  poft  {Cajanm  ImHeiiii  im*  siiwn  in  alternate 
rows  like  com  and  cow]jeaa  in  the  southern  stat«4, 
a  grain  and  a  leguminous  crop  being  Hocurcd  froin 
the  land  in  ojie  year. 

Cotton  and  arhar.  or 

C-uttun  ami  juar  (millet)  sown  together  are  often 
more  prolitahle  than  cotton  alono. 

Wheat  and  gram  or  ehick-jjea  {Vieer  arietinum). 

Wheat  and  mustawl. 

Wheat,  barley  and  gram  {Ciccr  arietinvnt]. 

Wheat,  barley,  gram  and  rape. 

(From  He(H]rl  on  the  Improri;mcnt  of  Indian 
Agriculture,  J.  A.  Vuelcker.  pp.  2.14,  SS.''..) 

The  following  crops  are  placid  in  the  onier  in 
which  they  would  ripenand  be  cut;  two  or  more  of 
thom  arc  often  sown  together. 

Rape.  bVLti-fionic.  miaaturd,  lentil,  linseed,  native 
(K-aa  {I'uum  arifiiM),  khwiari  ifitUliyrug  ivlirur), 
whi^at,  barley  ami  gnim  or  chick-pcu,  fp'rom  Hand- 
book of  Indian  Agriculture,  p.  2iifi,  N.  G.  Mukerji.) 

Rice  is  gruwn  continuously  on  flooded  land. 

Indigo  (a  legume)  is  frequently  grown  contin- 
uously on  the  same  land. 

Main  crop  sugar.  Four  crops  in  two  years.  Prep- 
aration :  .lungln  cleared  in  March  Ifl  May  and  sown 
to  ana  paddy  nr  muiie,  which  is  harvested  in  Sep- 
tember :  tht-n  potatoes:  1,  Potatoes,  harvested  in 
Fobrunry  and  sugnr-cnne  planted;  2,  sug&r-csnc, 
harvested  in  February  and  followed  by  either  cow- 
iN.^a|S  dhaincha  (.SVAjnio  rtcu/ca/fll.dunn  hemp  {CntO' 
laria  juntra)  or  indigo,  to  be  succeeded  by  potatoeet 
gram  (,'^iiriihiim  ruJgnrf)  or  palse,  preferably  knrthi 
(fn/tWios  hifioni*). 

High  and  light  aoila.  Nine  crops  in  five  vears: 
1,  Aos  paddy  (May  to  September),  followed  by  a. 
pulrte  or  oilfn-^'i!  croj)  or  the  two  mixed  together 
(October  to  March);  2,  jute  (April  to  September); 
followed  by  a  pulse  or  oilseed  crop  nr  the  two 
mixei]  together  fOctobtr  tu  March);  3.  atui  paddy 
(M-iy  to  September),  followed  by  potatoes  (October 
to  February) ;  4,  augar-canit  (Vobruary  to  February); 
5,  auB  paddy  (May  to  Septeml)er),  fullowvd  by  a, 
pulse  crop  (Oclobtr  to  March).  (Handbook  of  Indian 
Agriculture,  p.  i^tl,  S.  ('•.  Makerji.) 

For  low  and  light,  soils.  Klgbt  eropa  in  five  yeart>: 
I.  Maiie.  Miwn  in  April,  til  tSrMmum  MicutH), 
and  barley,  .lown  in  September :  2.  sugar-cane, 
sown  in  February  ;  3.  ^lunti  hempand  jute,  mwn  in 
March,  and  mnstard  and  eountry-peai!  (tx  dixtin- 
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eauhed  from  European  or  American  peas),  eown  in 
October ;  4.  oman  paddy,  sown  in  .liim* ;  ti,  irunar- 
bitaceoiu  cstcli-cr(>{>,  sown  in  Junuury,  ami  iimim 
piddy,  sown  in  June. 

For  high  and  heavy  laud.  Eight  cro\is  in  tix 
years :  1,  Sugar-cane,  powh  .lanuary  tti  JVlinuiry  ; 
2.  buhri  i-ultrin  (if  virgin  H<.>il).  »r  (if  ulil  tUtli) 
arb.ir  ar  pigeon-pea  {C'ajanwi  Indimif).  sown  in 
Mny;  3,  JnU^  unwn  in  Anril ;  ttn.'i(!ed  and  gram 
(chick-pea),  sown  in  Octolxr;  4,  in!iit».  mown  in 
April;  Itnitoed  or  ksJai  {l'ha»eo/ug  rmliatux),  sown 
in  October ;  5,  nui*  paddy,  sown  in  May  ;  f<iwpi-uj«, 
sown  in  September ;  0.  fallow,  ali^o  Tti^ed  aa  a  cuttle 
ran.  'in  which  the  cattle  grnw  and  arc  ftiil. 

Fur  tow  and  Wavy  soils.  .Six  crops  in  live  yiiars: 
1,  Amxn  padily,  w)wn  in  June,  and  a  cncurhitacetniji 
catch-crup,  sown  in  January ;  'I,  amaii  paiMy.  aown 
in  Judb;  'A,  jute,  sown  in  March,  kalai  i/'haKnlvn 
ra4ialu$),  mntturi  «r  lentils  (ICrvum  Un*),  khiMari 
{Latkyna  taiiiiu)  and  Uiiae«d.  enwn  in  October; 
4.  wnsn  paddy  or  a  enffar-cane  that  can  with- 
stand water;  5.  fuUuvr.  (Consult  ihr  Handliuok 
of  Indian  AKricnlture,  p.  ^(iS.  by  N.  0.  Mukerjt. 
CalcTitts.) 

buTitmtn  divUioa,  JnSia. 

Warh  land  (sandy  soils  n^ar  rivcre).  A  six-year 
rotation,  furnishinji;  ttn  cmjw  at»i  (int-  year  fallgw. 
Good  rotation.  rocomniL-ndctd  fur  such  cunditi«nt<: 
1,  Aiw  paddy  (an  ^arly-maturing,  rather  coarae 
riw>,  followed  by  a  ^\\\**>  dx  oilset-d  crop,  or  Iht- 
two  mixed  tof^ther;  2,  jnte.  f«ll«wwl  by  a  (vuIho 
or  oilmW  crop  or  the  two  mixed  together ;  3,  nun 
paildy,  followed  by  eugar-cane  ;  -1,  euKar-t-ane,  f<il- 
iowud  by  aus  paddy ;  5,  potattKrv,  followwl  by  auH 
paddy  :  Ci.  bare  fallow, 

3^:oarse  :  1,  Ans  paddy  ;  2,  wheat  or  barley. 

S^ouriie  :  },  I'dtBtocj" ;  2,  ric«  or  jiil»  ;  3,  chilieti 
(Oipricum  /n((f  »««»■). 

2<winv :  1,  Jute ;  2,  tobacco  or  a  pulse  ( lejro- 
minoos)  crop. 

l.tiluiniana.   On  upland:^ 

■l-courae :  3.  Millet ;  2,  rice  ;  :i.  pulse ;  4.  millet, 
follawed  by  an  oils^  or  pultun  crop. 

S-conrsv;  1,  Cotton;  2.  gingetly  (oilamd);  3, 
Rodo  (millet,  PaJtfiatum  tervirieaiaiuni). 

6<oijnte:  1,  Main-  or  millet;  2.  wb..int ;  3, 
«h»at :  4,  wheat :  n,  legume ;  G.  legume,  (Vueleker, 
loilian  AjcriruUnrc,  p.  285.) 

Xarthitftt  provintf*  of  India. 

4-counK- :  I,  Indigo  ;  2,  barley  and  peas  ;  3,  fal- 
low ;  4,  wheat. 

4<oarw  :  1,  Millet;  2.  fallow  (green crop plowwl 
la):  'A,  wheat  or  other  winter  cereal ;  1,  millet. 

2-coiirte :  1,  Maii^,  with  carr»U  iHvtwct^n  the 
rowa;  2,  if  rainfall  is  heavy,  gram  or  chiolc-jiea 
\Citrr  9ritt\*vm),  poppy,  muptard  fr  eatJlower. 

2-09VTW:  1,  Uaizv,  with  carn)t« ;  2.  wheat  or 
><Btl«y. 


Punjab. 

Three  cropa  a  year:  Wheat  or  barley  harvested 
in  March,  fallnvri<d  by  nudiins,  hn^^'v<at(■d  and  land 
fitted  by  July  and  Ruwn  to  maixt?.  (Hundlji>i<k  uf 
Indian  Agricultun.-,  Mukvrji,  p.  2.">7.) 

-t-cQurne,  with  main  crop  sugarn^anc:  1,  Ohaincha 
(^S^l*balCl'<t  nctilmlu),  Hiinn  hfrnp  U'rvialuna  juitera), 
or  cuwpeas  (Vurita  Caljaafi).  cut  whi^n  in  lilfwrn 
(.^njrudt),  and  polatoea  planted  in  October;  2, 
potaK^WM,  harvi'))t'-d  in  Pihniary  and  Rn)jar-cana 
planted ;  'i,  sugar-cane,  harveatt'd  in  February,  and 
land  sown  to  arhar  i;i>ijp.-on-tiv8,  Cajanat  /m/iVus) 
or  aua  paddy  and  th«n  to  potatoes ;  4,  puLatvcs, 
harvir.'^tiii  and  siiKar-i.'ane  plantwL 

4-couni«?  on  dry  Ibaruni)  laud.  Tw«  yt^ars  fallow, 
two  of  cropa :  1,  Fallow ;  2,  wheat  and  gram ;  3, 
clmri  irxMer  juar.  .SVjjAiim  tWyorc);  4,  fallow. 

B-course  on  rich  land:  1,  Colloo;  2,  senji  (a 
milk-t);  3,  sngar-canc  ;  4,  mai» ;  5,  wheat, 

■t-counw  :  1,  Wheat  or  barley,  with  gram  (chick- 
ptwi)  and  oil  sreds;  2,  ju.ir  (Horghumi  or  b^jra, 
with  pulses;  3.  fullow  ;  4.  fallow.  (J.  A. Voclckt-r, 
Report  on  Indian  .\gricalture.  p.  235.) 

Gajurat:  l.C-fltton;  2,  vhttat  or  jaar  (Borf^hiim); 

3,  gram  (chick-p«a)  or  other  legume. 

.l/iiftim;  1  and  2,_Betel  vine  IPiper  fieW);  8, 
ginger  (Ziiiffiiirr  offtciTtalr);  4,  Kugar-cane ;  S  and 
I),  plantain  {.\fuxa  sfipientiim);  7.  rice, 

Siiriil:  l.Sunn  hemp  (Oirfoiariayuncfti),  plowed 
in,  followed  by  sugar-ctLne ;  2,  sugar-cane  ;  ',i,  rice, 
with  arhar  {Cajanvf  Inditraa)  or  other  legume ; 

4,  legume. 

Konk'iir,  on  hill  land:  1,  Kfigli ;  2,  warai;  S, 
nigerRi'ed(6'ui';nfM  Af'iiMiuimi:  4  to  9.  fallow.  (J. 
A.  Vorlcfeir,  Improvement  of  Indian  .Agriculture, 
p.  235.) 

/.iU^rntiirt: 

In  addition  to  works  mentioned  in  the  test,  con- 
sult Ihf  Ycarln>ok,  United  Stutm  Ik-iwrtrntint  of 
Agriculture,  Washington.  D.  C,  1902,  pp.  519^532, 
fur  modern  American  »y«tema.  The  Complete  Far- 
mer, London,  England,  five  *^itiont)  butwi^ea  ITiiT 
and  1807,  contains  many  examples  of  rotatiunit  in 
um  in  Enroiu:*  pri'vioiK  Lu  and  nt  this  period.  The 
writings  of  Sinclair  and  Arthur  Young  contain 
many  cxampW  •<(  rotationa  in  use  in  Kurope,  and 
the  .lournalB  of  the  Royal  Agricultural  Society  of 
Rngland  and  the  Highland  and  Agricultural  Society 
(if  Scotland  contain  fre<4U«'nt  rt^ft^renci^  t<i  this  topic. 
The  reports  of  the  Hoards  of  Agriculture  of  some 
of  thi^t  eaaUim  utali^w  contain  articles  on  this 
subject,  ('urrent  agricultural  booku  give  some 
attention  to  rotatiuur>. 

A  systematic  rotation  of  crops  is  more  commonly 
practii<ed  in  Cnwt  TSrilain,  Ireland  ami  other  coun- 
tries of  northern  and  central  Ktiroiw  and  in  th« 
eastern  parts  of  the  I'nited  States  and  (.'anula.  than 
elftowhunt.  The  Bubj»wt  has  n-ceived  but  little  at- 
tention in  Australia,  and  practically  none  in  Alaska. 
Pbilippioe  Lalaads,  {.'(antral  and  South  America  and 
the  greater  partfl  of  Africa  and  ;\sia.  Thiv  not« 
will  guide  the  reader  where  to  look  for  literature. 
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Weeds  nre  plants   that  ara  not  wantt^].    They  are  of  two  general    kinds,  —  tVitc  that   inhabit 
wuste  or  unoccupied  areas,  and  thotie  that  invndo  cropped!  Inndi*  and  compete  with  thv  |i!nnU  that  the 

huflbandman  grows.    Certain  spL-ciuti  uf  plants  are  by  natun;  adapted  to 

wcupy  3uch  platfva  or  to  tingags  in  auch  competition,  and  these  particnj- 

lor  plants  are  cammanly  k-nown  aa  weecU:   but  wcedinou  in  not  cbarao- 

tariied  by  gpeciea  but  by  habits  and  adapta- 

hititien.   Any  ]iUnt   may  be  a  wt^ec!  at  tiineti. 

Buckwheat  or  ry«  is  a  weisl  when  it  Vfllun- 

teers  in  other  crops  and  bccomttf  a  nuLjaDi:c. 

Elm-tre&  seedlings  may  be  pe^tiferoufl.   Whun 

any  crop   ie   too   thick,  thena   is  coTTjH-titinn 

amnnt;  (cIIowb,  and    thft  weaker  Jind   aaebBa 

ones  arc  wt-cdtt  to  the  better   one&     It .  has 

been  said  that  thu  wur»t  wi>(hI  jn  &  corn-field 
"^  is  corn. 

All  planta  are  cont<!ndinjt  for  a  place  in 

wliich  to  live  ami  to  aiiread  their  kind.    They 

all    »n>    Invading  now   ll«1d»i.    The  more  suc- 

C(!ssfiil  their  invaaion.  the  more  inimical  Uicy 

are   to  other  pianta.    They  overrun,  and  'we 

call  them  w«Hd«.    The  weed  plants  arc  there- 
fore  virili'  and    iwntiftcnt   typos.    They   ane 

weeds   because  of  one  or  all  nf  thww  attri- 
butes:  (1)  They  are  adapted  to  a  wide  ran^ 

of  condition» ;  |2]  many  nf  them 

have  a  life-cyi^ln  Rimllar  to  that 

of  BoniB  caltivat«d  pliint ;  (3)  they 

are  tenacious  of  life ;    \A)  they 

produce  seeds  or  other  propaga- 

tinfr  parta  in  abandance ;  (f>)  thoy 

have  means  of  disdcminating  the 
Flt.iM.  PiEw««d,ianba-4iiarttr  ewds  or  parts,  either  by  natural 
Wh'»->t,odi^,n  >ih«mi.  agencies   or  by  resemblinR  crop 

iio«d8  so  closely  in  aixe  or  weight  that  they  canncit  be  read- 
ily si<iiftr.xt>-d. 

All  this  AMindit  very  simple,  but  it  !»  a  fa<;t  that  we 
really  du  not  know  just  why  some  of  the  wet-da  fulluw  cer-  ^Kld  .'  1  '?  lAislB  ^^iHR^.  \i 
tain  crops  or  how  they  injure  the  crops.  More  than  once 
Iho  editctrialfl  in  these  Tolomea  have  snggeated  that  there 
may  b«  r^lationxhipa  between  plants  that  have  been  past 
Rnding  out.  On  the  faco  of  it.  it  seeniA  plain  ennucb  that 
weeds  reduce  the  yields  in  crcpw  hy  competing  for  water  and 
food.  We  think  we  know  that  this  is  often  the  case, 

Thoao  diHcasHions  at  once  suggest  the  one  ne&na  of 
doling  with  weeds,  — the  working  out  of  such  a  syHtem  of 
crop   mansgentent   that   thpy  find   th«   lea-Ht   opportunity  to  , 

gain  a  foothold.    It  is  coramonty  advi«ed  that  \?nv.  farmer  do  y^ 

this  and  do  that  to  destroy  weeds  always  putting  thu  em- 
phasis on  the  wiird  dtwtroy;  but  while  it  may  be  nseful  to 
pr«v«nt  wild  carrot  from  Hu^ding.  it  ia  much  more  to  the 
point  not  t»  have  wild  carrot.  Much  of  the  cnrn-nt  advice 
OB  th«  dMtmction  of  weeds  i«  of  «nall  value,  for  the  farmer 
has  litt]«  timo  or  opportonity  to  hunt  out  the  dilTereot 
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species  and  then  taborioiusly  to  prevent  ibcm  fTom  aM-diag  or  tu  spud  tb«m  out  st  a  cortain  season  of 

the  year,  or  to  practice  other  very  special  methods.  The  fandameittal  IhinR  m  to  spprehend  the  fact 

tbat   certain    wevda    follow 

certain    cropa    and    certain  -  -   -  '-'m^jU,'.^ 

methods  of  farming. 

Crop  management,  there- 
fore, necewarily  inrolvea 
weed  msitsKemeDt.  A  wced- 
infeetvd  farm  ia  not  merely 
a  HhifUewi  farm  in  the  sense 
of  being  untiJy,  but  it  is  a 
poorly  furmed  furm.  i^omu 
of  the  funtlnment&t  moann  of 
preventing  weedu  are:  gond 
rotation  cear»ea;  eWnn  till- 
age ;  cleaninK  up  of  wuste 
piKos  in  which  vreede  \>ireil; 
care  in  the  choice  of  clean 
8ci:d  ;  care  to  see  that  the 
manure  dot-s  not  carry  eeedfi; 
alerlBGM  to  recognize  new 
weedft  when  they  be^in  to 
invade  the  tieiKhborhuwl. 
This  meaiut  that  the  farmer 
sboolil    ondvavor    to    deter- 
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mine  why  hp  is  poawsued  of  wrtaln  weeds: 
this  dtAcovereil.  )ie  can  then  proceed  to  treat 
the  ({nestion  rationally. 

There  are,  of  course,  iipecEal    methods 
for  certain  we^o   and  cer- 
f  tain    cmditions.      Suramer- 

j  I  fallowing     ]»    a    means    of 

cleaning  ficldfl  of  ve«(]».  bnl 
it   IB  agualty  neceafiary  for 
this    purpose    only  In  new 
lands    or    thme   that    have 
been     improperly     handled. 
Pasturing  with  sheep  in  an- 
other special  method.  !*|iray- 
poiaona    will    despatch    aome 
kindfl  of  weetls.  Mowint;  at  certain  times 
of  the  year   will   di^)i>n»«  with  nthers. 
Burning  the   fields   Ik  often    nscfal.    In 
mKadow»  and  lawns,  it  ts  uflen  possible 
to   eliminate   wc«!a    by    fertiliKing   and 
re-seeding  the  invadt^  parts,  for  usutilly 
th«  weeds  do  not  run  out  the  groM,  but 
the  weeds  invade  h(<<:ai]»u  the  eod  \g  poor. 
In  the  contest  with  wpcds,  the  farmer  should  iii»- 
tinguish  the  kinds  us  to  duration.    It  is  obvioaaly 
one   iirob!',*m    to  deal   with   (lercnnials   and  »n<ither 
prol)lero  to  deal  with  annuals.    In  th«  annualK.  it  Is 
neceaaary  only  to  prevent  seeding,  bo  far  lut  disseini- 
nation  or  persistence  is  concerned.    In  perennials,  (t 


with 


112 


WEEDS.  AXD  THE  UAXAGEMEM  OF  THEM 


*f? 


i 


>A 


maT  be  iiec«BBMnr  to  destroy  or  croird  out  tbe  «8tir*  plant,  rool  and  all.  [n  gni*  lands,  the  annoals 
perfah  aa  a  matter  of  conwe;  or,  if  th*y  do  not,  it  »  b«*««  tlt«  grass  it  jioor.  The  annual  wet-ds 
iollow  tilled  crops:  imoog  »uch  are  ibr  pigreeda.  pnnlaM,  cIum.  fagweed.  The  psnanuil)!  tbat  toUow 

esltivited  erope  are  nottly  sach  w  hm  root- 
■tocka  or  olber  nndergrooBd  parts  tliat  are  car- 
tM  bj  the  tools;  M  bfndwefd.  qnMk-eraas  and 
nut-iirass.  Tbe  weeds  of  doorfartlfl  are  mostly 
pfrr«DniaI  or,  at  kost,  bieanial,  its  docks,  bur- 
dock,  itlantaiu,  Mlf*heal,  roand^leaved  mallow. 
In  thf  M«ompanj-fBC  pktvres,  Fig».  134  to  14S 
Hhuw  annaale;  Pig*.  149  to  154  bietniala:  Fige. 
lo&  to  ITl  pereanials. 

VTbenerer  anj  ana  IweomM  badly  infe«t«(l 
with  vi-^h.  it  ia  saf*  to  usiuiic  that  the  place  should 
b»  give!  a  radical  change  of  trKitmitni.  Areas  long 
il»ed  for  garden  are  likely  to  become  very  weedy: 
seed  down  tbe  ptaro  and  sale*  the  garden  Homewhere 
tlae  for  a  time.  A  patch  of  Canada  thistle*  can  b« 
killed  b}-  swding  down  hearily  and  mowing  for  a  few 
jean.  Meadows  badly  infested  with  carrot,  daUy  or 
hawkweed  Ipaint-brush  or  hieracium>,  or  dandelion 
should  be  broken  up,  thor- 
onghly  Clllvd  and  pot  in 
rotation  nntil  It  is  saf«  to 
Uy  them  duwn  to  gran 
again. 

Roadsides  and  wante 
plac«s  should  be  kept  dtun. 
Mu^t  slaWif  or  l<icalititf» 
har«  laws  to  compt;!  property  owners  to  mow  the  roa>l«ide6.  It  is  prol>nt>Ii> 
tbat  thetw  wevdy  rondHidw  nri?  1»»  n'sl  monacf  to  funning  Unda  than  is 
popularly  Huppoavd;  but  the  lawn  should  Ik  ■i-nfurci'd,  nwertbdcati.  for  tbe 
elTwt  of  attraclivu  ruad8idt«  in  elevating  public  liu<t«  i^  everywher*  worth 
coiuideralion. 

It  woiilil  not  be  riifht  to  leave  the  imprenioo  that  all  weady  fields  are 
n«ic«Eiwrily  vmirly  munucvd  fieldft.   In  humid  climates  it  is  usaallj'  better  th:it 
grouni)  lif  liHuring  plnnt*  than  that  it  \m  idle.   Nature  covers  all  the  waste 
■ad  raw  plocw;  and  nature  know^    If  land  is  to  go  fullow  fur  any  rea- 
son, it  may  be  very  good  prai^lice  to  let  the  wt«fd»  grnw.  with  iht'  pur* 
po»e  of  plowing  them  down  for  huniu«.   The  carcass  of  a  weed  may  ninkv 
jniit  as  good  hamua  aa  that  of  a  plant  in  good  utanding.  ^Vwds  in 

orchards  may  make  good  cmv.r- 
cropa;  althimzh  this  does  not  mean 
that  othor  ]ilanta  may  not  make 
beltt^r  onw. 

The  kinds  of  plants  that  arv  known  an  we^ls  are  legion,  but 
the  really  important  or  bdligercnt  kinds  in  »ny  community  will 
Uiiiiaily  not  exceed  two  doten.  They  are  mi»t]y  h<ira<'ly  plants,  but 
this  iloe-t  not  in  the  l«nst  interfere  with  their  elTicii-ncy  as  weeds,  ,\ 
(iiriwTiption  of  the  kinds  of  wee<la  would  scarcely  bo  w«rtli  thi'  whila 
in  this  Cyclopedia,  where  every  inch  of  space  is  needud  for  thu  remst 
Bignificant  raattera.  The  pieturwi  will  identify  a  few  of  tJw  oM 
friends. 

Of  conrae,  everybody  deplores  weeds.  Tlivy  always  have.  They 
jirolwhly  will  continue  In  deplore  them  even  after  this  Cyclopedia 
i*  pnnt4>d.  But  it  would  be  an  intereeting  quealivn  if  i^oiim  one  w«vo 
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pix-  iw.    Seed   up  oC   Uia 

Hlla  JliirM-fKMtvriil. 
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to  aak  to  wlmt  ctate  Qur  agricnlmre  would  probably  have  attained  al  this  time  if  it  hail  nnt  twn  Ut 
w«d8.  Thew  U  no  danger,  howovcr,  that  we  shall  ceaso  t«  bo  tauKbt. 

P&itoiunis  pUaU. 

r«rtain  iilanta  are  pobmoilt  #ttti(ir  whcTi  P8U>n  or  when  hamileH.  The  mort 
k-ad!y  of  the  poiaoaoufl  planU  wo  nomc  «f  tho  int)ehroi>mfl  (which  Mt-.  in  Part 
IH).  and  tli«  water  parsnip  (Fig.  I(t7)  ami  jwisiin  hemlock  (Fig.  168).  The  laet 
two  are  rank-smelling;,  etrong  horbh  mcmberti  of  the  parsnip  family  (I'mMUj'' 
era:),  inhabitini;  w«t  placea.  V.  K.  I'heenut  in  "Thirty  I'oteonoas  Planta  of 
the  Unitwl  St4ito«"  (Farmers*  BuIWtin  No.  fiG,  UiiJU-d  States  Itppartment  of 
,\fiTicu!turL*),  writes  aa  followu:  The  musqiianh-rtKit,  or  water  hemlock  {Cieula 
maiiJitu)  "\e  one  of  the  most  poisonoui  native  plants  in  the  United  StatiM, 
bring  rapidly  fatal  to  both  man  and  animals.  The  roof;  are  C8ii«cia[ly  dan- 
Pic  i».  KeroQS,  becaiue  tha  tnflt«,  being  aro- 

tli&t  of  horao-radiBh,  pantnipK,  artichokes,  or  sweet  cicely,  is 

apt  to  lead  <'hililri:n  to  cat  Ihcm  when  they  are  found  forred 

out  of  tho  Boil  by  waehing,  freezing,  or  other  causes  in  oarly 

spring."    The   poison    hemlock  (Conium   viiiai/nlum)   contains 

"tho  well-knnwn  volatile  alkaloid,  cotiifio,  whioh  is  found  in 

the  eeeds.  and.  enpeciaily  at  flowering  time,  in  thi*  leav«a.    Th« 

root  IB  nearly  harmless  in  March,  April  and  May,  but  ia  dan- 

geroiifl    afKTwanls.  especially    during   the   first   year   of   tta 

growth.    Tho    poliwn   hernhxik    iu  the  moat   generally   known 
pniaonoua  plant  hlitorically.  il  being, 
without  much  douht,  tho  plant  ad- 
ministered  by  thtt  Gn%ks 
to  Socrat«9  nnd  other  state 
pristtnern.  Rw^nt  rn.'ws  of 
poiiioTving  ha\'i>  arisen  ae- 
cidentully  from  eating  the 
seed  for  that  of  anise,  the 
leareti  for  parsley,  or  the 

roota  for  parsnipe;  also,  from  blowing  whiattes  made  from  tho  hollow  etcni. 
It  haa  recfintly  hevn  tthown  that  Hnm«  of  the  ani^e  svt^  in  butli  foreign  and 
domoHtic  marketa  is  contaminftt<.v|  with  hi>mlock  m:^»,  but  it  ia  not  known 
whether  serioiiB  cuna(!qtiencea  hnve  re«ulu^  thL-rofrom."  Tho  only  other 
poiBonous  plants  or  weeds  that  nf*d  He  mentioned  h«re  are  two  or  thr«e  sp*- 
ciea  of  tic  Eumoc  ReniM:  Hhta  Torifvdendron,  the  poison  ivy  (Fig.  169);  R. 
diitrnloba,  the  poison  oak  of  the  Pacific  coaat  (Kig.  170);  R.  venenata,  the 
poiimn  »umac  (Fig.  171),  an  attractive  hush  growing  in  awamtiH.  Thew  are 
poijuinnii^  to  tW  touch  to  many  per^oiui.    It  i.i  enough  for  th«  pn«<-nt  parpom 

manly  to  identify  them  by  means  of  picturea.    Poisoning  by  ivy  ant]  sumac  i»  treatvd  with  a  solution  of 

ngar  of  ]mui  (pniMonous  if  tak«n  intt'rnally),  in  50  to  75  p>;r  cvnt  alcohol.   A1I4I  th(>  Augar  of  hoi  "  onlil 

no  mora  will  easily  dissolve.   The  milky  fluid  should  then  bo  well  rubbed  int«  tho  affocted  akin,  und  tho 

operation  repeated  several  times  during  the  course  of  a  few  days."   There  are  a  number  of  plants  that 

are  poimnnns  tn  llTe-stock,  and  these  will  b«  treated   in  Vol.  Ill;  and  there  are  others  that  haro 

jncdiciDal  qualities,  and  these  an>  mentioned  in  Part  111  of  the  present  volume. 
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CHEMICAr.  WEKD-KILLEltS  OK 
HKHHICIIIKS 

By  L.  R.  J(me* 

Tin  UK  of  ch(>niiciils  ns  hn'rhtciik-R  a^vr*,  no  iqw- 
cific  CDre-al)   a^taiiut   weed)).   Cultivalbn.   short 
rotatioiM;  watehfuIn<:K»  against  the   intt-oducCion 
ud  scatUriiiiC  af  weml  aeed^,  are  a)l  of  nrnre  fun- 
damt-itUit  importance  t!ian  chfmicftlc>  in  comhiitiiiK 
wnxbt.    Tberi'  itro,  lioweviT.  vuriuua  ciul-s  id  wbk'h 
cbemtcala  inteltigentlj'  untd  are  mor«  txpeditioiu 
and  eomiOTiiicftl  thnn  anv  othiT  moaiw  for  weed* 
killing.   A  practical  dilliciilty  ia  so  to  uea  the  her- 
bicide  aa   to   kilt    tho   ahnoxinii.'i   f>lanta   without 
working  pt-rniiinent  injury  to  thy  bdII  or  to 
DeigfabnrinK '''iltivAtt-ii  pl»ntj<.  ThiRdiffirnlty 
Units  the  chivf  usiifulncA?  uf  thi-micala  lut 
we«d-ki!lers  to  the  fr>!lawin^  raaes: 

(1)  WliAn  nn  t^pi4ci.'il1y  (it<noxiciu8  wt><.-d,  -m. 
polMii  ivy.  occurs  in  a  limited  iuenlity  and  ia 
to  he  destroyed  ref(iirdlPBS  of  consefjiience^ 
to  soil  or  lloiBl>l>oring  pljintS, 

(2)  When  thti  aim  is  Lo  rtindrr  the  tK'U 
pemtAnontJy  .iti-rik-,  at;  in  ruulwayH,  tennis 
court«,  &nd  tbc  like. 

(3)  Whun.  ihw  wwd  plant,  a*  oran^  bawk- 
wsed  xmi  niii»t»rd.  i»  mu'Cli  mure  sensitive 
titan  the  associated  um^ful  plitntH  to  the 
fletmi  of  Homo  hvrbicidi'. 


and  ur»enicftl  tHitsons  rnvrc  efToctive.  It*  chief  vulaa 
ia  ^ainat  ch&rlock,  mt  nati-d  on  page  117. 

KmnexiA. — This  And  other  c»nl-ftil  producLs  will 
kill  plants.  Becauiw  uf  handinon  it  is  frequently 
irned.  hut  it  is  vreak  in  efficiency,  and  relatively 
more  ttwtly  l.han  Jiny  othur  chumlcal  here  listed. 
A  pint  of  crude  carbolic  acid  will  do  better  (wrviM 
thun  twu  euUom!  of  hLTOKciic,  and  cuxto  mucb  tees. 
U'hen  crude  petroliMim  is  available  at  very  low 
price  it  is  cumrat-ndiMl. 

Carbdic  iwirf,— Thin  is  one  of  the  quickeKt  and 
miwt  valunblo  hwliii'iikvt.  The  cnulc  Mid  in  rela- 
tively cheap,  It  is  not  quite  equal  to  the  arsenical 
poiaons  for  ptnetrnting  the  ^il  or  in  Inxting 
effecte,  but  it  is  oft«n 
pn-fcniblo  becjiucL*  of 
coot  or  convenience. 
It  dnea  not  corrode 
iDvtah,  hence,  may  be 
applii^d  with  any  can 
or  pump.  An  ctfcctivo 
nntithod  i&  to  a<iairt  the 
ittroniic  acid  frum  an 
ordinary  oil  con  on  the 
rwita  or  crown  of  in- 
dividual   weeds.     If  it 
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C^mitaU  lUHful  a»  hcrkicidu. 

Any  soIuIjIl-  chemical,  even  including  the 
Tarioiu  commercial  ferttlijers.  if  uswl  in 
•afllchnt  amount,  will  kill  plants.  Some  act 
dinctly  and  quictkly  an  potRonit,  v.  g.,  ynwniu 
and  carbolic  tici'l ;  others,  such  &«  &&\t,  have  littl« 
or  BO  dir«ct  poiaonoiu  effect  but  kill  thi-  pknte 
primarily  by  drawiiur  the  water  from  the  tender 
fnltagc  or  by  holdine  the  in»i»tnre  uf  t\w  snil  eo 
that  it  cannot  bv  abmirlx'd  h.v  the  root)<.  It  in 
important  in  this  connection  to  note  thut  in  either 
caat  the  herbicide  is  most  effectivn  i>n  ymmn  planta 
Uut  aro  in  active  growth.  EtTwtiveneHs  in  on&  or 
the  othrr  of  thc«o  wa^fi,  tfj^^ther  with  cheapness 
and  convenience  uf  application,  uru  the  thintpt  to 
determine  ch'>icv  among  the  varioui  compounds 
iTsilable.  Without  sttemptintc  tn  ItMt  nil  uf  Lheise, 
we  iaclude  thiue  whiwe  wi>rlb  has  been  beat  eHtab- 
lUwd  by  trial. 

Sttt  (sod inn  chlorid)  ia  probably  more  commonly 
naad  than  any  r>i>i><r  comptiund,  chiefly  be«au8v  of 
eheapnms  and  h.indint^sa.  Itt<  actiofi  dc-pcnds  almost 
wholly  on  tbu  withdrawal  and  retention  of  moiHtitre 
from  Uh  plant,  therefore  it  ethoiild  l>c  afiplicd  dry 
or  in  iitmnK  oolutinn;  and  it  is  ino«t  effective  in 
hot.  dry  wi-alher.  Salt  can  bo  used  in  any  ww«d- 
kllliag  operation,  but  It  ix  mont  valuabli-  un  road- 
ways  aad  like  anrfact^  and  for  certain  l.iwn 
Wfnbi. 

Wttc  ritri«t  (copper  sulfate).  -  Thia  ia  more  jiow- 
erful  in  hcrbicidaf  action  than  hall,  but  its  cost 
proliibila  its  jrcnt^ral  uhk.  For  moet  porposes  it  in 
CMt  uwd  in  mlntiun,  2  to  K)  per  cent  beinii;  r-lTi>c- 
tin.  It  ia  often  Uiied  on  i^ravi-l  walkK  and  i^irnilar 
tnrfaen,  but  tialt  will  guncrally  Iw  fonnd  cheaper 
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Pii.  tw.    Tbs  oimace  htwkwMd.  a  p«lat-biaali  iuitmium 

nurrinriiifiinil  Thin  |.ljin(  •irietnHlnl  fmm  lh«  rauttrr 
thowii  HI  iljp  lii«.T  rijdi  lintj'l  poincr.  Tho  IKo  roons 
raniiR't  Hi  t  h«  I'D  Imm  alrwaily  IkIipii  mol  and  irtll  KMni 
tt-rr  riM  in  Ixm  to  »a<r  iilnnln.  tAdapUd  rron  V«nBO»t 
KkprnmeDI  MlMlnn.l 
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is  to  be  Bpniyed  or  sprinkled  kroiidcjisl  on  Llie  foli- 
age or  ground,  it  should  be  dilated  with  lo  to  30 
parU  of  water.  ftnJ  thiti  mixture  asitikt^Kl  fr»- 
(|aent1>  during  use. 

Suffarie  aeid  (oil  of  vitriol). — This,  »f  course,  ia 
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R.  IH.     PoUoa  bttnloik  ^CV-"-"-n  macutnliim), 

dostnictivii  t'l  k>vL-rythiii(r  il  t(iiich<-i!.  It  can  be 
applied  in  the  crown  or  nbout  tho  rootK  of  coanic 
or  M|)«cially  hnriiy  ])l&nl«,  pri>vi(!i>d  the  user  is 
willhiK  to  kill  the  adjar.«nl  vetrt^tation,  nine.  In 
general,  carbolic  ncid  will  bv  prL-fLTrW,  partly  he- 
arasa  sulfuric  acid  csn  be  hamiled  only  in  alasa 
vemls. 

Coufie  twta.-  •  A  stronj^  solutiun  of  this  makes  a 
dwapand  elTective  herhicidti.  cominendwi  cfliwcially 
for  pourinf;  on  iioii  whore  it  is  desired  to  dwitroy 
Kit»oa  ivy  or  other  de«p-roote<J  or  woody  plante. 
Uf  coorw,  soil  so  treated  will  bt-  runJLTud  sterile 
for  some  time,  but  the  Moda  will  grarluBlly  leach 
aw«y.  Like  salt,  thiit  i»  most  elTectiTO  if  applii-d  in 
hot,  dry  ir«ath«r. 

Artmieal  eompound*.  —  One  nr  nnotlic-r  of  the 
sotabio  anenical  comfiouiids  form  thv  mo«t  ^ITec- 
tin  herbicides  koown.  Th^sct  form  thi;  ba«U  uf  all 
or  nearly  all  of  th«  vurious  i>ropri(.'larj-  "hurbi- 
cUttT  or  "wL-L-d •killers."  ^itch  compounds  are 
kandled  by  leadintc  horticultural  fliipi>1y  hoiiiu^, 
and,  so  far  an  thi*  wriUr  hM  t4>slt<il  tliL-m.  are 
highly  efficient.  The  only  TttOfiuD  for  tuH-kinK 
elsewnere  is  thoir  high  pnvA!.  Soluble  nrnonipal 
potMiw  an  a  nili>  can  b«  boaeht  coRBid^ribly 
cheaper  in  the  drug  tradi;  and  mv  fimilar  in  attion. 
The  8iinpl«Ht  to  employ  is  arsenate  of  soda.  Thia 
needs  only  to  be  diasolred  in  water  for  m<;  at  the 
rate  of  1  pound  in  3  to  9  calloii*  of  watvr.  White 
erMnlc  Is  xtill  cheaper,  but  actiordinK  to  Sohutt's 
fornmU,  which  tho  arit^ir  has  omm],  it  miiHt  tio 
oonbiBOd  <rith  ml  itoda,  which  i«  ii»m<?what  both- 
•noae.   (White  arsenic,  1  pound ;  washing  »oda, 


'2  ]>riiiml8;  water,  8  to  t)  tcallann.)  An  important 
characteristic  of  the«e  arsenical  puiAon.<i  in  that 
they  endure  for  a  lone  time  an)l  dn  not  readily 
wuKh  ur  leach  away,  fr'ur  this  reason  thuy  are  the 
moat  UMffut  herliicidas  to  umc  on  roadway*  itnd 
other  pluin  surfncos,  a«  explained  below. 

Jfccf  tpecijic  tlirfciioits  for  uk. 

Any  of  the  above  chemicalit  will  kill  any  plant 
if  applied  iliructty  to  it  in  suflicii^nt  amount.  In 
addition  to  the  more  general  advict*  included  in  the 
ftbovy  account,  tb.>  following  specific  diroctiona  are 
adapted  to  special  cases. 

dnnvi  roaduvj/f,  tiuUrrn,  tcariir  cvutIji  and  like 
surfaces  can  be  kept  frpi*  from  weedy  RTowthe  by 
the  application  of  any  of  the  aliovv.  If  salt  ie 
used  it  should  be  scattered  freely  in  the  dry  form. 
Haution  is  neceiwary  where  it  is  liuld*'  to  be 
woMh^l  on  to  lnu-n»,  k-at  it  dam:i);L>  the  gram  Inir- 
dera,  ('arbolic  acid  or  arsenical  poieona  are  pref- 
orabk'i  buin^  both  loisci  liable  to  wiuh  and  more 
enduring  in  their  action.  One  quart  of  crude  car- 
bolir  acid  in  8  gallimB  of  wab'r,  or  ont-  ponnd  of 
either  areenical  compound  mentioned  above  in  a 
like  amount  of  water,  wilt  Huffico  to  rovor  a  scinare 
rod  or  mory  of  surface;  and  one,  or,  at  most,  two 
applications  per  year,  wilt  be  Ruflicient. 

Charlock,  lcn<L>wn  also  us  kub  or  wild  mustard 
[hrcuiitiea  arventU,  Fig.  I4.'t),  ia  easily  deatroyed 
in  oat-,  whfat-,  or  othor  grnin-ficldB  Ity  spray- 
ing with  a  solotion  of  1  pound  of  copper  sal- 
fate  in  4  to  0  gallons  of  waU^r  (2  to  3  per  c«nt 
solutlun).  A  force  pump  should  be  nsei),  supplied 
with  lino  noKtIcj.  The  troatmc-nt  in  most  dfTdc- 
tively  made  when  the  grain  ie  3  to  6  inchea  tall. 
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since  at  this  Bt^ge  the  large  charlock  leaTca 
Kprvadin^  atiove  the  grain  arc  eaaity  covorej  by 
the  spray.  One  barrel  or  U«e  of  th«  solution  01 
to  50  gallontj  suffiooe  io  cover  an  acre  and  dustroy 
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the  charlock,  snd  thin  amvunt  csiuteii  little  or  no 
damage  to  the  Kram.  Thi»  same  treatment  is 
reiMtrtwl  tu  \)v  (nori>  or  Ibk*  etruftivtj  ajrHiiiKl  a 
variety  of  other  common   griiin-field  we«is.    The 


.^\ 


rv. 


^ 


^\' 


\  V 


»tr 


Fll.  170,    PAddc  Cout  pvtMS  ««k  liCAiK  ilivrrtihi^). 

wild  turnip  (Hramca  campcstris)  and  t^onie  n])i«d 
cmcifarouH  wlwJs  an-  leas  I'lisily  ViMwl  bw.'!iu8f  the 
spray  does  not  adhere  to  their  smooth  leaves. 

Kxpi-riniont*  hy  the  Cnmt'li  Stntion  gnvc  the 
following  |reneral  cunHuHiunH:  Wild  tnuxtsird  (^ow- 
ing with  ccreaU  or  pooA  can  U'  destroyi-ii  with  & 
sulution  of  coppor  aulfste,  without  injury  to  the 
crop,  A  3  p«r  tunl  stdutidn  (almut  K'  iwiiiidrt  to 
thfi  Wrre),  or  40  gaUona  of  wat**rl,  at  tho  rato  of 
40  to  fiO  gallons  i>er  acre,  Rives  very  Hati»fiu;tnry 
nstults. 

The  follow  in)(  notcH  on  the  effect  of  the  copper 
Batfat*  aolntion  on  different  plant*  oro  from  oliaer- 
vatiunsand  reports  from  various  eourceiB: 

"Plunttt  rupurted  kilkHl  by  coppcT  atilfate  5ola- 
tionx:  wild  mDatanJ.  wild  radish,  wild  barloy. 
penny-grass  (if  young),  tthepherdVpurae,  wild 
buckwheat,  lanil)*a-(|uartt.'rB.  raiL^w^vd,  flow-thietle, 
hi'mp-nettle,  bindweed,  doc^k.  dixidor, 

"hantJt  rtifiortod  aeveffly  injured:  curly  doek. 
black  bindweed,  dandelion,  How-tbiiille  and  sunecio. 

"Plants  n-ported  as  nut  iiijun.-'J;  wild  row,  [lOp- 
piRH,  piRWefd,  spurge.  corn-HowLr.  ficld-thLstk«, 
chamuRiiK-,  ouoli-jjrass,  iM-nt-iiniw  and  horsetails. 

"Crups  that  may  safely  Xiv  sprayiil;  all  ci-reals. 
m  whi'jit,  rye,  biirtey  and  com;  the  Erassea;  peas; 

**Crop«  thai  are  killed  or  severely  injured  by 
tlie  copper  «ulfutv  I'nlution  :  bvaiiK,  potatot-fi,  tur- 
nips, rape." 

haum  wwi/n.  (IrariKt*  hawk  weed  (Hitraciitm 
tmiUiarum,    Fig.    l5>;-7>.  chickwew!    (SCdlaria 

iia.  Fig.  H^  l,  nnd  Home  oth^r  of  the  ahallow- 
imt<>d  Muir^uUmt  wM-dii  «f  tawnx  nnd  gnuwlnndit 
ran  be  conbaiod  more  effectively  by  the  use  (if 
ftuK  than  by  any  othvr  chemical.  Fine,  dry  rait 
alioiild  be  applied  on  a  bright,  hot  iflimmor  day 


(late  June  or  early  July  bent),  broadcasting  It  M 
f»  to  covt-r  all  plants  uniformly,  aiaa  it  kills 
ubLi^lly  by  drawing  wiiler  from  the  leaves.  One  U> 
four  quarts  of  Halt  can  U-  um<d  per  njuare  nid, 
with  little  or  no  pormnnont  injury  to  the  eras* 
if  on  a  frtrontf  »oil  in  thi-  northt-uetcrn  etutea, 
Sintu  thi-  fifwrt  varica  with  local  cnndiliones 
advance  trials  should  be  made  on  a  small  scaK 
Pnllowinj;  th<.-  application,  the  dead  weeds  should 
be  rdkvii.  out  and  a  tilieral  application  of  KrasR  seed 
made. 

I'oiMn  iry  and  similsr  woody-rooted  pe«ta  can 
be  eradicataj  by  cuttinj;  off  the  tops  in  hot,  dry 
wtuth^r  in  midi>uinmcr  and  pouring;  a  faturated 
solution  of  cauatic  soda  about  tin-  r«ot8.  The 
arwnica!  jioliiticiiis  nifntiniied  above  ran  be  used, 
but  are  i^nerally  ubjectionalile  because  they  render 
the  soil  fterile  for  so  Iour  a  period  tht^mafter. 
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GUOWIXG   PLANTS   UNDER  COVER 


"0U8ES  IX  WHICH  FLANTS  MAY  BE  GROWN  have  come  to  be  one  of  fho  noconl* 
tips  of  agriculture.  Until  recently,  these  housM  hava  Utwn  chit-fly  glass  slrucburei 
uhimI  fvr  Ihu  so-calltKl  hortknltoralcrope;  bat  various  elat-covered  ahcKls  bav«  b««n 
i)irvi8wd  to  proUfct  crops  and  plants  in  th^  extreme  South  from  soOd*!!  periods  of  cold, 
unij  now  the  cloth-covcrcd  houso  hiu  begun  to  come  into  eomewhat  exteosive  ase, 
nut  only  for  horticultural  plants  but  for  plants  that  areciiattimarily  grown  as  field 
crope.  The  demand  for  certain  hiph-class  products  the  entire  year  Han  made  it  nec- 
eKsary  to  protect  plants  from  heat  und  sun  and  Btorrne  in  sumniLT  !i»  w*ll  as  from 
cold  and  enow  in  the  winter,  and  the  cloth  hooiw  ia  often  substituted  in  sommor  for 
the  hot  ajid  DDCongt-ni&l  whitewashed  glairs  hoiiH)*.  Moreover,  it  is  now  found  tJiat  certaio  field  crops, 
rf  which  Romd  kinds  of  toharco  are  examplBS,  at^tunlly  thrivo  better  and  produco  a  better  product  when 
protected  from  the  sun.  Hereby  has  also  arisen  a  n«w  diilijt'it  in  nj;i'icnltn''P.~  the  study  of  tht?  effect 
of  shade  on  plants.  With  the  ever-increas- 
inj;  nicetiea  of  agriculture,  protection  to 
plants  in  oummcr  will  aesunie  t<ld«d  im- 
portance. 

All  this  Tneaas  that  wo  are  constantly 
prsaaiKl  by  the  neceasity  of  growing  pbnts 
und«r  conditions  of  control;  and  this  control 
now  mi»  the  ronnd  of  iht-  y«ir,  Tha  n^r- 
iattn  hatt  long  practiced  such  control,  an<l 
Ibey  have  carried  the  cuUiration  of  plants 
to  it*  greatest  perfection.  Th««e  Ideas  ar« 
now  working  oat  int^t  general  field  condi- 
tions, demanding  a  new  kind  of  crop  man- 
•g«ni«nt.  The  general  subjatct  of  plunt^grow- 
in;  undfr  cover  is  scarcely  germane  to  the 
pnstent  work.  It  is  diwuHned  in  its  many 
relations  in  the  Cycloiwlia  of  American 
BorticuUore.  Two  phases  of  it  may  be  con»idv>nHl  to  W  within  thv  scope  of  this  vutumH^.—  tltv  i^ruviitig 
of  plants  ondor  shade  (the  subjwit  will  b«  r^.fi'irred  to  again  undt^r  Tobacco  in  Part  Hf).  and  tho  making 
of  glaflo  houiieH  for  the  cultivBtion  of  vegetable- garden  crops,  Figs.  172  to  178  illustrate  some  of  the 
new  practiewt;  »oe,  also,  pago  100,  Vol.  I,  In  addition  to  these  phases,  it  may  be  worth  while  to  add 
to  the  chapter  aomc  advici:  to  the  farm-wife  on  the  growing  of  plants  in  wiadows. 
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THK  SHADING  OY  fLANTS 

By  B.  M.  IhL^nar 

The  shadini^  of  p]ant»  i»  a  rchtive  expreesion. 
It  is  ()aalitative  ami  iin-Atid  .liinply  n.'^tua.'d  tight 
intctuity.  As  used  by  horticultnri.qts.  shading  has 
reference  meet  freqaently  to  h.iir  or  partial  Khailti. 
or  to  the  growth  of  pbntt;  under  nome  form  of 
inproTiseil  aereon.  The  extFemeR  nf  chading  nrv) 
grwt ;  and  properly  to  circumfcribo  the  sul>j<.>ct 
we  Dwt  consider  all  plants  expoeed  to  grades  of  a 
light  inteiuity  between  bright  ditfuM^  light,  aa 
ar»  rxln>mr,  and  the  darkness  of  cellars  and 
caves,  ax  the  other  extreme. 


Shading  is  a  distinct  phase  of  horticultural 
work,  and  it  hoji  itn  phyitialngical,  or  fandamental, 
side.  Such  quantitati\'e  physiological  work  as  hAS 
been  done  reUtti'H,  for  the  moat  part,  to  absolute 
shading,  or  darknc.ts,  and  an  insigniliniiit  amount 
of  accurate  physiolo^cal  data  have  to  do  with  half 
or  [lartlal  ahade,  which  Intter  is  mon  important 
hiirticulturally.  The  physiological  work  is  not  yet 
sn  helpful  a>  it  might  bn,  but  some  of  tho  gttnoral 
principle*    modifying    fonn,  aise  and  <iuality  of 

Slants  in  shade  or  darkneas  «nab1e  us  better  to 
irwt  half-shade  operations,  and  better  to  interpret 
the  resulta  that  may  be  secured.  The  enbject  offers 
an  inu-ri!«ting  fiuld  of  inrostigation. 
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THE  SHADINa  OP  PLANTS 


A  t;i-niiral  diftcussion  of  shading  involve)  the 
followinf*  coa.4j(jeratiaiie: 

I.  The  I'LAST. 

ia)  Direct  effect  on  the  plant, 

if>)  [ndirvct    ulT^ct  tiii   i)w   plant 

through  envirv)nrn*>Tit. 
(o)  Kinds  of  plants  wilhwhiditho 

ojMtrBtion  of  sh»iinK    may 

be  einployi'id. 

n.  THB  Screen  Mechasi.«m. 

Liith)!   and   buard:;,  cloth    screeiiR, 
plant  covers. 

TV  iAani. 

(ft)  Dirrct  ^mL— It  mn«t  b«  borre  in  mind  that 
plants  are  vi>ry  dilFercntly  itdspted  to  ii|;lit  tn- 
t«nsttii-ti.  Some  jiJaota  to  a  lur^  di;i;rc<.^  aiv  in- 
dependent of  iJKht  conditione.  Certain  sniiill 
fundi  grav/  c(nijilly  well  in  Ltiljil  darkness  or  in 
strong  diffiisefl  light.  The  common  m udhrooiii,  so 
far  as  the  pnnluction  of  the  fruit,  or  mufhroom 
proper,  is  mnci>mwl,  h  [ininfliionciMl  hy  iit^ht,  ex- 
cept in  so  far  as  light  atfwts  temperature  and, 
Ihcfijby.tvaporaticii,  ,\mi>riK  cvniirn-n  srovn  plants 
there  are  Hhade-loving  and  aun-lovinc  species.  In 
the  shade  of  certain  trocs  no  grwn  [ilant  may  live 
constantly.  In  the  deeiiext  gorge  the  denxeii't  fern» 
VDty  grow,  and  on  the  expcwed  clIlT  a  graju  or  a 
heavy  vin«  may  find  itx  Kuitnhle  hume. 

In  considoring  the  direct  phyBiologiicai  etlecta  "f 
shaJiiig  on  planis,  wi:  may  Duti:  the  effect  on 


elongation  of  the  main  tuifi  sccompani^'l  by  some 
Bunpnuwion  of  hranch**^  Thi«  ia  of  littk-  practi- 
cal advantage,  Planla  with  rwtricted  i-limi",  and 
conAiiiiuuritly  »"ith  hasal  or  truly  "rndicnr  Itavi-s, 
luiially  show  nn  elongation  of  Lnc  prtiolv  with  r^ 
duction  of  the  leaf-Wadii,  Th?>!  effecl  is  of  pnic- 
tical  taluo  when  the  plant  ha^  been  grown  rire- 
viOQsly  titider  full  light,  nrxA  hiut  acromulatc^  in 
root  and  utom  an  abundant  supply  of  nutriment. 
A  crop  in  point  is  rhuljjirh  whvn  groMin  hy  the 
"new  cullori:"  nit-lhod ;  and  celery  i»  aomcwhnt 
aimikriy  intluenceij  in  addition  tii  the  blanching 
effect. 

(3)  The  diminished  development  of  tough  fiher 
in  etiolat«.<d  plants  haa  been  Icnown  sin(?«i  \ht  timo 
of  Sir  Humphrey  Davy,  and  even  earlier.  The  re- 
duction is  largely  in  the  amonnt  '>f  mechaiiicnl  or 
BUpporting  titwum.  Thts  elTect  is  an  advantage 
when  Hucfiilence  in  a  chief  cona-m.  It  ih  true 
of  the  crops  nieati«ne<3  in  th*?  prwwling  imra- 
grapb.  anil  it  may  atsu  be  of  interest  in  growing 
pertain  aalads. 

(4)  The  dry  wnight  of  ct-rtain  shaded  plants:  i« 
leEs  Chan  of  plants  under  normal  light  intvnmty, 
and  thi«  prohaWy  is  duo  largvly  to  tho  Ie«ecntid 
chlorophyll  activity.  In  this  connection,  however, 
it  h  important  to  remembtr  the  ajiLfific  light  ru- 
lations  of  the  plant.  It  is  asserted  that  under 
favorable  condiliona  of  temperature  and  motstore 
tha  common  evi-niiig  jiriinrosL'  ((Kanliu-ra  bimnit). 
a  stin-plant,  hus  the  power  to  fix  in  direct  snoHglit 


(1)  Color:  titiidiifiun  or  blanching. 

(2)  The  form  and  siie  of  tne  plant, 

(3)  The  minutu  xlnietiird,  I,  e.,  on  the 

elements  of  Ihe  framework  which 
have  to  lift  with  texture  and  sue* 
culencf. 
(■i)  The  bulk  of  till'-  plant,  by  reducing  or 
modifjinglhoproductaof  grnwih, 

(5)  The  checking  of  nitrogen  assimila- 

tii<n  snd  albumin'iklal  synthfsis. 

(6)  Modilieation  of  the  acid  content,  as 

Wf»n  na  th'.  conti-nt  of  soluble 
carbohydrates, 

(7)  The  aronialit  content  in  the  plant 

juices,  and   other   minor  meta- 
bolic modiUcations  affecting  the 
([iiality  of  tile  iiriMhict, 
(R)  The  development  of  flowers,  fruita 
nnd  fteodii. 
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CD  The  effect  on  color  ie  coneiderable.  The 
intensity  of  the  light  will  u^tuatly  directly  affect 
the  chlorophyll  development.  In  darkness  most 
ptanlfi  are  soon  etiolatwl.  or  blancbeil.  and  mtiny 
are  much  affected  in  half-*ihade.  The  produc- 
tion of  brilliant  eidor  i»  aim  liwi  nnder  dimin- 
ished light.  In  garden  products  blanching  may 
add  directly  only  to  the  appearance  or  tendt-rnesi*. 
freshneHs  or  cridpneefl;  it  t»  in  its  indirect  relation 
to  other  miidifirationn  dii^iiw^i^  below  that  it  is 
most  important. 

(2)  The  onlinary  green  plant  showa.  with  the 
exeluiiion  of  light,  either  purtiHl  or  comphtli',  an 


nhoiit  thr(«  times  aa  muL-h  CO,  aa  in  ordinarj-  dif- 
ftised  light.  Tho  common  polypody  (I'ttlyixnHum 
vulgari).  on  the  other  hand,  h&a  shown  a  mere 
energetic  a.-«.'<imil.-ttivu  fphotoitynUietIc)  activity 
in  ditfnsed  light  than  in  direct  atinlight,  Thiu 
doublVxH  would  be  tnie  for  the  ginseng.  Indeed, 
it  may  be  said  th<it  shading  is  an  antidottf  for  illti 
with  one  speciea,  while  with  another  it  may  prove 
a  bane.  \anetie«  may  Ukewine  eltow  diverse  snn 
rvlations.  It  if  therefore  of  comparatively  liltl« 
value  to  make  shading  l4n!t«  with  only  two  or  three 
of  many  diverse  varietice  of  a  cultirated  plant, 
the  extremea  of  whoae  light  relatiana  have  been 
merely  auumed. 
(5)  In  ordinary  green  plants  light  seems  to  be 
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flnmtial  to  nitrogun  auimilalion.  JusC  what  In* 
teoaity  of  lijjht  may  be  the  ajitimnni  for  this  par- 
ticuinr  function  is  not.  ktinwn,  iind  theirs  arr  ilftubt- 
lesa  compter  relations  t*  be  considered.  At  any 
raVt,  thu  t^mteid  content 
tit  osnally  len  in  shadt-d 
flnnU*. 

iCi)  Et  has  been  held 
that  there  ia  &n  incroaae 
In  the  acid  eontvnt  at 
shaded  pUnts.  Thla  may 
be  rolativt.  A  certain 
unmiitt  of  acid  lenilfl 
■IiialUy  nnd  flavor,  wliik- 
an  incrusse  without  ^in 
ii  tagar  may  tx*  doci- 
dtdly  olijwiionnlile.  In 
t h  nil  i  n  K  striin'berriefl 
with  clu.'Mf.'H'loth  it  hus 
beeo  ^own  that  thore  is 
an  actual  ri'duition  in  the  acEti  cnntcnt.  Tlie  acid- 
ity, howeviT,  is  more  in:ir1(ed  in  toete.  und  this  )m^ 
csaae  of  a  marlced  riHiiirtinn  of  sutpar.  The  rednc- 
ti<pa  of  the  Ku^r  cmU-nt.  tiH  wpfl  as  of  ceruin 
tAher  e:ir))i>hydratea  in  fruit<i,  seems  to  be  funeral 
mdfr  such  cultural  condition;. 

17)  Th«  aromatic  ppxlncte  muy  not  be 
very  important  as  animal  niitrit-nt«,  liiil 
they  an-  (ihysiolueically  essential,  and 
rviveaeat  almost  the  sole  v.iltio  of  eco 
nomie  plant*  iw-d  ng  c<>ndiiii<<ntx.  In 
1838,  De  t'anHollo  calleil  atU-ntion  ta 
the  diniaisbed  production  of  fuvori*  and 
MJOtB  in  Dhnd^  plants.  It  was  found 
later  that  plants)  removed  froin  houLIi- 
cam  latitudt-:*  to  thv  latitude  of  Sciindi- 
navia  dtirintt  tbe  two  months  of  maxi- 
nmni  annithino  in  tlio  latte-r  rL'trinri. 
■hoTed  an  incn.>iMQ  in  the  developmen'. 
of  an>raatte  product*.  IndcoH,  it  hni>  lonR 
'i***  siifCK*'^t-d  thiit  many  froit-tiearint; 
liUnbs  eontainini;  obji>ctional>ti.>  flavum 
nusht  br  lacnrnti-d  by  utiolution. 

(e)  In  total  darkneu  very  i»w  planto 


will  develop  normal  flowers  or  fruit,  even 
whuri  grown  fnim  bulbs  or  othf-r  xtnrngu 
urg&nn.,  and  a  g«n«ral  ftfeet  of  oliulation  is 
usually  apparent  in  tbe  r^uction  of  fniit' 
\tg,  while  incruiunl  or  continuous  illumina- 
tion ortcn  baiitt'na  flowering  or  fraitaget  or 
may  lenglhi-n  iho  llnwtTine  period.  How- 
ever, when  there  ia  only  p;irtis.l  Rhadinn  it 
is  ijiiiU;  |MHiiih]t'  tb.tt  tho  hiko  of  Miievulunt 
fruits  muy  bo  inoreused,  iind  the  time  of 
ripcnini;  ha.<t<-ned,  for  tho  moisturo  and 
temjHsraturo  factors  under  half-ehade  will 
play  iin|)<)rtant  r<'doH.  It  has  htn^n  found, 
for  ini^tatirf,  that  undtr  cheesoclotb  sev- 
Hral  varieties  of  strawbeirries  bear  a  larg«r 
fruit ;  and  thiit  Icltucij  runs  eurlior  to  MM?d. 
(b)  Jndinel  ^tvi  thrvitgh  ihe  mviroumrni. 
—Tho  practice  of  shading  may  modify  th^ 
factors  of  the  environmeot  in  a  variety  of 
waya;  and  eiicli  trf  thtwe  fat^twrs  is  impor- 
tant in  the  life  roiiitions  of  the  plant.  Tho 
parpose,  of  course,  in  primarily  the  mixiillHi  li^ht 
offwrl,  yyt  frwiUL'ntly  tltw  etfocl  on  other  factors  is 
mueh  more  important.  Aside  from  roduclnK  the 
II^Ht,  nhiidin^  \*  important  in  tho  mlntionx  of  th<^ 
plant  ia  ordc;r 

(1)  To  regnlat«  ha- 
midity. 

(2)  Ti)  nmsMVW  soil 
water, 

(.1)  To  mitigat*  or 
equalize  temper- 
atare. 

l4)  To  give  partial 
protection  from 
wind. 

(5)  To  maintain  bet- 
ter pbynifftl  con- 
dition of  the  soil. 


-_- :  -'-■^^«^*w*r 


Ha«iui-G«Tet«4  pUst  Uniw,    Hawaii 


(1)  In  wot  periods, 
shaded  pUnts  may  h.'ive  no  advantaK<«4,  certainly 
non«  ?io  far  aa  tht^  humidity  is  ciinconioil :  but  in 
dry  weather  the  humidity  is  reported  as  more  reg- 
ul.ir  under  partLil  shade.  Thin  Mation  is  important 
in  dry  rofi^ons.    It  is  u  mistake   to  assume  that 
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becsoHe  of  f[rent«r  hamMlty  jitanU  will  &\way»  W 
mori:*  «ll^jltN:t  tu  fungous  diseii^^H.  The  relation  of 
pluDts  to  funKDOs  diaoafiea  is  coni|ilt>x,  nntl  tliA 
e«n«ral  vjgi>r  of  thi<  jilaiit  is  usually  of  more 
iRipnrbince  than  any  aingk  «nvirunini.'ntal  factor. 
(2)  Tbe  evnportttiun  of  wuLer  frum  tho  eoit  is 


■  k-ic:-^,  .>Ki^ 
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unqueHtionably  ktax  under  th«  covers  us«^l  in  ihwi- 
ing.  anil  lliis  hss  been  ex[K-rinii?riUl1y  ilentonstratMl 
time  nnd  attain.  The  exlonl  of  the  bc-nelit  would 
neci-w*arily  Ix^  dctcrmln&d  by  tho  drynaM  of  the 
BsaaOD  or  the  region. 

(3>  RxtrL'Rica  of  tumperature  are  Bomevhat  mitt- 
gated  by  Hhatlinjc.  RaiJiatimi  frum  tlip  soil  Ih  \)K- 
vented  to  a  cotiiidL'niMu  vxlunt.  sad  ttie  light  tbat 
doea  enter  eurieo  with  it  heat,  much  of  which  m 
abaorbed.  Tht^  Tnirtimuni  tfin|H'ratiire  under  cavdr 
devlcM  will  always  bg  h^hind  the  Tninimum  of 
the  ext*rnal  air,  Exr^rimenU'  in  Ibu  N«rlh  in  uiiHy 
surnmur  in  moist  ai^uxi'iis  havu  ehown  a  defirable  in- 
creaae  in  the  temjuraturo  und^r  rhith  cover,  Otli^r 
experiments  in  July  uixl  Auutixl,  when  the  amount 
oT  Koiuhinu  is  much  greater,  have  shown  a  slightly 
lenened  t«mporntDr«  iiiidercfivsr.ycta  |^at>.>runi- 
formity.  Rej^ented  exiteriinentx  in  the  South,  how- 
ever, abow  tiiikt  by  ^hadinit  » ''vry  dcwrnbk  equali- 
zation of  tcmi>oraturM  is  effected.  In  the  famous 
market-Rurden  and  floricultural  rention  of  FVanre, 
east  of  Toulon,  many  cro^is  8rt>  grown  throughout 
the  winter  under  th*  protection  of  half-shade.  The 
t*lll|Wnitura  thu»  Aitciirvd  ix  sutlicicnt  for  t lin  main- 
tHUUce  of  growth  in  the  semi-hardy  tlou-ers  and 

(4)  Sliading  devices  nre  not  nbotly  unimportant 
from  a  c<infliii«ratirin  of  Iht-  wind  relation.  Thi^re 
u,  in  tbf  fiml  pW'c,  a  li^ssening  of  the  motbaiiical 
injuries,  and.  in  th«  Hncond  place,  the  prevention  of 
doaiocalion  or  excenlTe  loot  nf  vr&t«r  at  timus 
when  the  wat«r  eont«nt  should  be  coniterT«<L 

(.S)  Undor  corer  tho  soil  dooii  not  bjikofWK-adily 
and  i«  more  or  leee  constantly  in  excellent  war);al>Ie 
condition. 

Shading  derices  may  hare  an  important  bearing 


on  all  the  above  environmental  factont,  but,  of 
courw,  it  would  be  ab«urd  to  ase  such  dovicoB 
merely  for  the  mgvtation  of  Mtno  of  these,  ssch  aa 
the  conservation  of  <oil  Rtoietare  or  the  maintvn- 
aace  of  &  Rood  phytiical  condition  of  the  soil, 
(c)  Kiiu/ti  i>f  fifault  I"  *frWc— Shading  is  appli> 
cable  to  celery,  rhubarb  and  Iribacco  nn- 
der  a  variety  of  comlilions.  and  may  be 
employed  for  cauliflower,  lettuce,  aspara- 
gua  and  prehably  some  other  crops, — 
these  all  being  plants  commonly  culti- 
vated throughout  the  cuuntry.  It  is  par* 
ticularly  upplicublv  in  pineapple-cTitture 
in  Florida,  and  it  has  Ix^n  jihuMit  to  lie 
andesirablH  in  citrmw  culture  in  the  same 
statt>.  In  addition,  shadiDK  mutit  be  prac- 
ticed to  a  certain  extent  in  thp  cultivn- 
tion  of  tho*o  grtenhutise  or  floricoltural 
plants  whose  native  habitatit  are  bcneiith 
tht^  rihiide  of  tliLi  fon»tB  in  subtropical  or 
tropical  regions.  Among  aucb  plants  ar«, 
sonie  apeciea  of  fsms.  painu,  ««lagin»lla. 
antharium.  cala«lium,  certain  orchids  and 
many  others.  Indeed,  in  the  cnaa  of  oma- 
monta!  plants,  a  knowlwige  of  the  habitat 
will  generally  indicate  the  prwwlure  ti> 
be  Ui<ed  in  Llieir  propagation  with  refer- 
ence to  light.  More«ver.  in  some  cawa  it 
will  be  nece-isary  in  drier  regiinji  to  pro- 
pai^ate  under  half-shade  plants  whuae  native  habi- 
tats are  more  raoist.  Under  the  severe  sunshine  td' 
the  .Sahara,  shading  is  practiced  on  a  large  «cnla,| 
for  the  gardeTi  ctiitorei"  ars  bonenth  the  palms  ol 
the  oatsea.  In  other  lands,  tea  may  be  grown  id 
fonjat  gladFifl. 

Tlie  KiWJi  mevhanitm. 

LaXh  KfwH.- The  materials  to  bo  ns«l  in  the 
coniiitruction  of  the  ^hailing  acre(.ing  will  depend  oa 
local   ci>nditioTi[s  and   prices.   One  of  the  earlieati 
forma  of  acreening  was  a  lattice  cotnponud  of  scpo* 
rate   lath  screena  supported  en  scantling  at  the 
height  desired.  Such  screens  aro  atill  in  use  whero 
tropical   planta  ara  being  pn^pagated.    The  latli] 
screen  is  durable  bat,  of  course,  is  expeiwive  in 
most  nig  ions. 
A  desirable  lath  »h&d  for  half-shade  work,  suit- 


Viz.  \n.    TocU  liir  Eiawms  tobaceo.    ConnMlicnl  rkBay. 

abld  in  the  cultivation  of  pineapples  or  tobacco, 
may  be  made  u  follows : 

Poets  of  2  X  4-inch  or  8  x  S-inch  piac  are  placed 
nine  or  ten  feet  apart  the  abort  way  and  fourteen , 
feet  apart  the  long  way.  For  aotidity  these  may  be 
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Mttbovt  ODD  foot  in  the  soil.  Dosrds  aixken  f«?t 
Ionic  ^^-  nitiliHl  ncrn^a  the  tong  way  and  B|>nce(t 
at  the  pmls,  formirg  thi- joists  uf  the  stnictun^. 
Stringen.  1x3  inches,  are  then  nailed  across  the 
bcanb,  the  rtringvr*  fn  tt;rn  Rupportiiig  (>In.'St*rin(^ 
lathfl^  nailed  about  one  inch  apart.  Th@  iih^l  muy 
be  of  any  height  deairwi,  bat  for  oasfl  in  cultiva- 
lion  it  should  W  at  \emt  8«ven  feet  high. 

Ch.lA  screen.—  In  rvcent  tiniea,  the  chw8e-i:!oth 
Bcrt-cn  has  coiiil-  into  very  gL-niTiil  u.sl-  in  k-iit-m;iV- 
inft  on  a  large  scale.  The  acreens  may  be  either 
open  or  clon^  at  thi-  niii-s,  ami  th«  hi'ight  wil!  vnry 
lecurdinf;  to  th«  crop  udiI  thE<  cultivation  to  bt> 
gir«in.  DiitailH  of  the  cflst  of  auch  screens  per  acre 
V9  aratlftble.  When  2x4  scantlings  are  uxed  for 
poeta  and  food  siiitpcfrt  is  given  nverhead  by  meann 
of  scantling  and  stout  wirvr,  thi*  TnutcTiiilm  and  labor 
have  been  varionaly  estimated  at  $;1liO  to  $:t'rll  per 
■ere  the  ftret  year.  Thu  light^T  gnuliui  of  chws«- 
ctoth,  which  are  preferable  for  most  cullurm).  can- 
not well  be  DHcd  a  H«;on<3  Huxion  ;  nevertheli-'W, 
thocA^t  far  the  »*ci>nd  nn<l  mibaequent  ytars  will 
be  materially  lessened.  Heaviergradeaof  cloth  may 
be  ii!«eil  in  wiui;  camiV!.  Cloth  iw  iiuw  manuf^ucluri^ 
in  itiit«en  an^  onc-half-foot  brc-ailths  for  thiH  pur- 
poae.  "Domestic"  is»ometime«  tolit* rcci^iniriH-ndwl: 
for  small,  more  reHisIant  coverx,  Kuch  iui  for  coW- 
framai,  this  materia!  may  iw  treatf^  with  linseed  oil. 

A  gncd  shelter- tent  fi.r  tobocoo.  ami.  oniw- 
qoently,  one  soitable  for  almost  any  shtMle-crop, 
may  be  coni4tru<:teil  i*a  follows : 

To^tn  of  pint.-,  rhestniil.  locust  or  other  durable 
wood,  eleret!  fwt  long  are  placvd  two  fei-t  in  the 
ground  and  Htiteen  and  une-half  feet  apart  each 
way.  Sixteen-and-one-half-foot  striniti-ni,  2x4 
inehtw,  nailisd  nt  tho  top  of  the  pnaU,  run  one  way, 
and  a«T<«8  the  other  way  ari-  atrt^lched  Nu.  !)  cablo 
wirw*.  tttaplfl  t"  tat'li  post  and  SL'curcd  at  the  bor- 
dcn  of  the  Jitld  by  stak.'s  placed  »\x  to  nine  fwt 
beyond  the  t<?nt  tmrd'Ts  and  connected  by  a  base- 
board. TwolineKof  jjmaller  wire  iXo.  12)  are  placed 
between  and  parallel  to  thi-  ht-avy  cabk's,  hen<^c', 
five  and  oni*-half  fwt  apart.  The  lighter  win.'  may 
liao  be  run  along  the  stringera  and  boselKHirl.  ov-er 
whieh  wire  may  bo  wrapped  the  wlvugo  of  the 
oloth  wli«n  ateplcxl.  0.  B.  cloth  of  a  npeeial  width 
(sixteen  and  one-half  fe^t)  may  Uv  t-mplnywi  in  tliis 
cooxlructlon,  or  a  heavier  graiie  if  it  is  hoped  La  use 
the  cloth  through  a  second  year.  (',.  B.  cloth  \s 
somewhat  heavier  than  chiHwe-cIolh.  At  the  two 
op*tt  aid**  twelve  -  foot  cloth  may  be  employed. 
Wli*n  the  shade  ia  dt-sioMl  for  only  a  part  of  the 
growinfi:  nenaon  this  conatruction  may  be  consid- 
arahly  simptilie<l  hy  reducing  thu  lioiirht  of  tht; 
abed,  ttu^  flixtf  of  timV ra.  and  the  like. 

Shelter-tents  in  the  form  of  propaxating'housef! 
Boold  be  nited  advanta^^iiKly  in  ttiose  »i>ctiune  in 
which  th«  winters  are  mild,  but  where  nomo  firm 
of  abed  ieeMential. 

Snull  frniDM  oovored  with  cloth  for  ooldframe 
purpasM  ahonld  be  painted  with  niw  lin.«eod  oil  if 
rniiienrlmtmen  and  durability  urv  desired. 

Mitatlevftmg  «rnvw»,  — In  .lome  regions,  mat- 
tings may  be  cheaply  preparul  fnim  plant  products. 
In  the  fnr  South  palmetto  leaves  have  |j<-en  naed 


successfully,  and  etruws  of  varioua  kinds  hare  be^-n 
employed  in  countriea  where  labor  is  cheap.  In  the 
Kiviera  i^tvtion  of  franci-  and  Italy  a  very  common 
species  of  lieath.  Kriea  arlnnra^  ix  valuable  for  thia 
pur[Hise.  ItB  uniform  height  after  a  few  yean*  of 
growth,  thi?  sl^niiyr  y*t  ik-nttt-  briini'h<ij<,  and  tl« 
lightness,  render  it  very  eHicient  and  remarkably 
chvap.  ISumlfoo  has  Ih-cii  omployud  whurv  it  it 
sufficiently  common. 

/,  UtraiuTt, 
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By  L.  R.  Tajl 

For  many  yean  gardeners  made  um  of  cold- 
framea  and  hotbeds  for  the  starting  of  vetcetabb 
[ilaniA  in  the  spring,  and  for  th«  forcing  of  lettuce 
and  radijhes,  to  get  them  on  the  market  before 
they  could  be  produced  in  the  open  air.  A  de- 
mand noon  sprang  up  for  a  great  variety  of  other 
vegetables,  and  it  waj  found  that,  if  they  could 
bu  produced  throughout  thu  wiiitvr  months,  tho 
prices  they  would  bring  would  bo  eufliciently 
remunerative  to  makr  their  cnlture  very  profit- 
able. Tliis  haa  leil  to  the  erection  of  numerous 
fomw  of  vegetable  forcing-honaes.  and  aome  of 
thit  rangi-a  are  so  extonnivw  an  to  covor  sevural 
seres,  ^me  of  the  larger  honsee  are  several 
hundred  foet  in  length  and  Rfty  to  one  hundred 
foct  in  width,  and  are  ao  arraoged  a»  to  permit 
teams  to  be  driven  throogh  (o  bring  in  aoil  and 
manure;  and  horeca  arc  oft«a  uwd  for  plowing 
and  working  the  groand.  The  modern  Tcgetabis 
forcing-houw  makex  ft  prwitible  to  produce  orona 
of  all  kinds  of  vegetables  with  comparatively 
little  risk,  and  with  far  leiui  labor  and  expcnw 
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than  wu  pouibLe  wHh  botbedi  or  coWramM  or 
with  thi<  form  of  gnmhoiwea  oaed  in  Uw  early 

days- 

ilw  bixiocat  of  gromng  veectabk-  plants  either 
foraaleor  home  use  hu  untmed  Urge  pr^iwrlioDs. 
In  MRw  cstts,  the  hoose*  that  have  been  need 
for  ike  grbvins:  of  r<%cta1)lw  or  Iftuvi^ni  nrv 
oiaeti  for  thLi  purpone,  while  in  othem  8p^ 
cial  hooBes  are  lueiL  AlUiong))  nnt 
nMcaary,  it  will  be  eonvenient 
to  hav*  raiMd   benclw^  in 
houses  to  be  used   for 
tlib  irarpoaa,  at  least 
enotiKlitoaerTe. 


»■«>• 


aeed>licd%  oth«'j- 
wiae  the  Tagota- 
ble  houeea  will 
amwtr  Tfry  wrli. 
Leu  care  is  re- 
quired in  tJio  con- 
straclion  of 
houimi  U>  be  oDed 
fxclti8tv«ly  for 
the  starting  of 
jiUnts  In  the 
sprini;.  Th«  roof  covering;  nf  Bmall  hoiUH^«  c^n  be 
of  hoUiL-d  twth,  and  thv  bouaee  can  be  be«Usl  by 
means  of  flnce. 

T)fpei  of  koute^. 

The  foreinR-hoTiBefl  in  use  thirty  yearn  ago,  and 
which  arv  occaAionally  found  fxiftv,  wdr«  about 
ten  foot  in  width,  with  wood«n  waifs  and  th«  roof 
covvtmI  with  u  ruw  of  hotbi-d  aath  on  each  eide  of 
the  ridjie.  They  were  commcmly  heated  with  a  floe. 
Tlir  width  of  thtj  hoQSira  wna  fcradaally  increasiij 
to  about  twenty  feel.  (Pig.  17d.)  Tb«  walla  were 
either  of  \>aaU  covftred  with  a  double  thicknen 
of  iHiardH,  or  thcnD  wiui  a  row  of  glxw  on^i  to 
two  feet  in  width  under  the  plates  to  furnish  light 
and  vcntiktlion.  In  addition  to  tliv  two  Iwncliisi 
aUrnt  four  feet  wide  found  in  narrow  hous«s.the«e 
contsinHl  a  h«J  or  benijh  thronKh  thi;c*nter  abuat 
eight  ftwt  widp.  While  ft«nm  of  tlie  huuws  of 
this  aize  were  hl^ated  with  flues,  hot  water  waa 
morn  cnmnionly  uawl,  although  in  largo  rsngna 
steam  was  Kenerally  pri'ferred.  This  width  and 
style  of  huuM  gives  (ctxid  6atisfacti»n,  and  even 
today  will  be  found  very  well  suited  to  the  pur- 
pose if  only  one  or  two  small  houst-H  aift  n-<)iiir<J. 

The  modern  veu<!tabl«  fort.'in;!-hiuu«)^s  are  more 
commonly  comttructed  of  widths  varying  from 
tw«nty«ix  Ui  tlfty  or  niam  feet,  as  it  has  U^en 
found  that  better  crupM  eta  be  grown  in  the  wide 


-*-«' 
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Pis.  179.   BiM  maa  cUat  bow*  witk  nvotei  t««ti.         L 
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hflOSM  aad  there  will  be  ten  waste  soon.  By 
buildinr  the  hooan  where  there  is  a  alight  gradual 
elope  0?  the  land  toward  the  waih,  it  is  pussible  to 
erect  a  booK  forty  or  6fty  fe«t  in  width  without 
having  tbe  lidjce  oxceasircly  high,  while  the 
amount  of  gnaoe  lost  alnni:  the  nnuth  wall  will 
be  much  leiiB  than  wbt-n  thnv  u>  live  houtH.-« 
are  r«qaired  to  give  th<f  same  area.  (Fig, 
180.) 

[a  additi«a  to  the  ordinary  fonn 
of  greenhooBe  with  vertical 
walLi.  a  styiu  th«t  will 
add  eiKnt  to  ten  feet 
tu  the  avuilahlt^ 
width  of  the 
house,  without 
greatly  ini»«as- 
ing  the  coat  of 
conRtmctionorof 
heating,  i^  built 
with  asortof  hi|>- 
roof;  that  la.  itt- 
st«.id  of  having 
rertleul  walla,  th» 
platt^  are  sup- 
ported by  means  of  iron  po«Ui  and  the  itido  walla 
stand  at  an  angle  so  that  at  the  ground  the  walls 
arc  tlirtt^  to  live  feet  outside  of  the  [datt-s  on  each 
side  of  the  house. 

ir  thtt  housej<  are  not  sulBcientlT  Inrg^  to  make 
it  worth  while  to  drive  in  at  the  vnds  with  nmijioKl. 
IhiTo  should  be  either  ventilators  or  movable  sash 
in  tho  side  wnlU  that  ean  bo  taken  out  so  that  soil 
can  bv  thrown  in. 

The  niu»t  common  form  of  roof  for  regetable- 
hoDHes  is  the  even  span,  with  the  houaea  running 
either  wist  and  west  or  north  andiiouth.  The  three- 
quarter-span  huoses.  with  the  lonK  slope  eitlier  to 
the  south  or  Ui  the  north,  an>  also  mach  Dsed.  In  the 
former  cajie,  the  north  wall  in  osnally  somewhat 
higher  than  the  .louth,  but  if  the  longel»pe  is  to 
thi.-  north  th«r  walls  arc  of  the  »ume  iK-itchti  It  is 
possible  to  build  a  house  fifty  or  more  feet  in  width 
under  a  single  roof  by  placing  it  on  a  auntie  slope. 
As  much  as  live-siitha  of  the  ruof  may  then  be  in 
the  south  slope. 

TTte  /ntmrwort. 

There  is  considerable  variety  in  the  methods  of 
construction  iis^  for  vegetable- houses,  ao  indi- 
cated in  Figs.  179-18S.  In  som*  cases,  p<ists  of 
cedar,  or  some  other  durable  timber,  are  set  at 
interval  of  »ix  twl  *o  aw  to  iitantl  five  or  six  feet 
above  ground.  They  are  then  covered  to  the  hoight 
of  two  or  three  feet  with  sheathing  and  siding, 
with  a  double  thickness  of  bnilding-iuiper  belwwn. 
A  sill  i.t  pl.^ced  on  thi.H  and  the  space  up  to  ttio 
plate  is  filled  in  with  sash-lmn*  and  glass.  Another 
method  is  to  buiid  a  wall  of  concrete  to  the  height 
of  two  feel.  In  thin,  two-inch  ga.s-pipefl  are  set 
at  intervals  of  live  feet.  These  Hiipp^rt  the  plate, 
and  thi-  apnee  between  the  plate  and  the  eoncrele 
is  occupied  by  gla^s.  In  othor  cases,  angle  or  flat 
bar  iron  is  used  for  the  jHiata,  to  the  upper  ends  of 
which  iron  raftvre  anj  fastened. 
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When  several  houses  are  built  with  common  ^tit- 
\»T»  tMtlwt^oa  Lho  ihJjacftil  houses,  if  th<-y  btc  used 
Tor  the  eame  classes  of  cropit,  a  row  of  pi>»u  to  v\x\t- 
bort  thu  (("tU-ra  will  be  all  that  is  required.  (Fig. 
181.)  Althuuj^h  Vssi  ooiniEionly  used  f^ir  w^i^UiliK-a 
than  for  rtowers.  what  is  knuwn  lut  the  ridgi-and- 
fufTOW  Btyl**  of  ci>n»lnielion  hits  miii;h  merit,  <«[*- 
I'ially  for  tamatues  and  cufiimWrB.  As  irnw  con- 
ittruct«<l  thitae  eatahliahmeiits  arc  mad*.'  up  uf  several 
Barrow  houiw,  with  a  width  of  «ixti'cii  l»>  tw*>nty- 
four  feet, and  at  kaet  six  feel  in  hti^ht  tottiegut- 
tviv.  Ah  ther<:  ia  nuthinj;  but  |)Mtti  under  all  uxuept 
the  ontfdde  walls,  it  priu.-tica11>'  muki-A  nnn  widt- 
boiuw.  Thfre  ia  loss  trouble  from  the  .shadows  of 
the  gutt«ri  than  tn  mtwt  na^n^w  hoiums,  as  the 
walkfi  are  loi^ated  where  the  deepest  shadowa  (all. 

rUtt:  ror/. 

Pbr  the  conrtruction  of  the  muf  of  »  green- 
hnOM  there  is  no  materta]  oqu.i]  to  southern 
cjrpmsB  that  ia  fre«  from  sait-wrHxI.  If  sonk<.-iJ  in 
oil  and  the  joints  put  together  in  wliite  lead,  a 
cypn^iw  (jTPcnhrtti.'is  will  last  for  many  ytars  when 
kept  pro|^>erly  pitintivl.  Alllioufih  iron  raftt^rs  and 
purtine  make  possible  the  use  of  lighter  Mifh-bars 
(Fin.  18:^|,a  i;ruat  majority  of  vcK^'talde-Iiouaes  an> 
built  without  rafters,  the  frami-work  of  the  roof 
beiiiK  fQrmed  of  cyprww  aanh-hars  that  run  from 
the  p]at«fl  to  the  ridge.  Thetue  are  two  to  two 
and  a  half  incheti  d(N?p  and  aliout  one  and  one- 
eighth  inchea  widu,  according  to  tliL>  ttixv  of  the 
)[Imb  and  the  tliatance  lietwwn  the  oupporta.  The 
pbto*  mav  bo  either  of  wood,  b«v«lvd  so  that  the 
vater  will  run  olf.  or  formed  into  a  gutter  to 
carry  tht;  water  tn  a  drain ;  or  varioun 
forms  of  iron  p1at«(  }ind  guttttrs 
may  lie  nwd.  The  iron  giittem 
an*  of  <iminw  mun'  diirablv, 
but  the  houscH  are  harder  tu 
beat  and  with  some  kinds 
Ibe  esd«  of  the  sa«h-barH 
decay  aoon«r  than  with 
vooden  gutters  and  pbt(-.-i. 

Anple  meann  nhouM  )»■ 
provided  for  the  vi^nlilntirtn 
of  veKetablv  ■  hoiL^-t*.  Thi» 
can  be  seonred  hr  niL-itnn  of 
'  of  ventilating  sanh  at 


th>e  ridge  and  another  row  boneatb  the  platNt, 
which  nhould  have  a  width  of  two  to  thrnc)  feet. 
Thfrv  «h<iiild  be  supplied  with  some  of  the  modura 
ventilating  machinery  that  will  pi-nnil  of  opening 
«trtitidu'«  nf  Olio  hundrt-d  fuet  at  a  lime. 

The  glaas  most  commonly  nsed  ia  sixttH^n  b/ 
twenty  to  twenty-four  inchfts,  double  strength,  and 
of  "  B"(iiiality,  although  "A"  glaasia  better,  f'or 
small  houaea  it  amtwi-n^  fairly  well  if  it  huts  a  width 
of  twelve  to  fourL*.'un  Jnchus.  Tho  putly  need  for 
bedding  the  glaHa  should  he  mi.\ed  with  about  t*-n 
per  cent  of  white  lead.  In  la>ing  thi<  glass,  it 
should  be  lapped  iLbout  on«-ei;Lrhth  of  an  inch.  A« 
the  lower  edge  of  each  pane  will  hfi  raised  from  the 
Bash-bara  tho  thicknt^ne  of  tho  glsjts,  a  euflicient 
amount  of  putty  should  be  pWed  on  the  rabbeta 
tu  Gil  this  Hpuce  before  the  gla^s  in  laid.  Care 
should  be  taken  to  select  thp  piinea  .so  a-i  to  make 
tight  joints  where  they  kp,  and  liiey  should  he  hehl 
in  place  by  zinc  shw-nails,  using  four  to  six  ac- 
pnniing  to  the  sistwof  thupunfa.  Thudoiiblo-jiointed 
gliisting  tacbB  rilao  anawer  well  for  holding  the 
luwg-r  corrmra  of  lliv  punt-a  in  plucf.  No  potty 
ahould  be  used  on  top  of  the  gliuta  and  all  eurplua 
should  he  scraped  (iff.  care  Wing  taken  to  lill  all  of 
the  crackm.  In  addition  to  soaking  the  sosh-bani  In 
oil,  and  giving  them  a  coat  of  paint  after  they  ar» 
in  place  but  boford  thtf  glfixing  in  done,  the  nxif 
kIiiiuIi]  rw^eive  a  linai  painting  after  the  gla«g  is  in 
place,  care  being  taken  to  "draw" 
tho  putly  wherever  it 
ahows.  It  ifl  economy 
repaint 


cvi-ry 


years. 


Pic.  111.   BvsB  ipM  tnt&heiiM  with  Ine  ta(u>*. 
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BeiKha  and  te4$. 

In  the  Darrow  housee  it  has  been  cuftumiiry 
to  have  ralfle^l  benchett  thre«  or  four  feet  in 
width  along  the  walls,  with  one;  or  more  others 
six  or  eight  feet  in  width  in  the  miiidle  of  the 
hniwes.  th«  wnlka  hoing  eighteen  to  twontj-four 
inchett  in  M'idth  between  the  benches,  or  the  wu1k»t 
placoii  alone  the  walls,  and  all  of  the  benches  have 
B  width  of  eeven  or  eiffht  feet.  In  sumo  eaasB,  tho 
gutters  are  aiipportMl  by  means  nf  arches  so  aa 
to  permit  the  placing  of  walks  under  the  gutters, 
where  the  space  is  ]i»s  usfiful  than  in  the  center 
of  the  hou8(.«.  The  raised  bunohuji  an^  oft*n  built 
entirely  of  wood,  or  with  wovden  b^.ttti^mti  ami  ^unie 


in  five  feet  in  the  width  of  the  hoaae.  Thi^  9':ime- 
timcs  ha-itena  development  It)  to  25  per  cent. 

Heatinif  bjf  mmns  "f^ltuiJi. 

Various  methoiU  are  used  for  beating  vegetable 
hooHeA  and  all  have  their  merits  under  oertun  con- 
diliona.  The  old-fiwhioncd  Ituo  answera  very  well 
for  amall  huuaea  in  sections  where  wood  can  oe  ob- 
tained cheaply  for  fuel,  but  it  it  not  very  rvliaW* 
in  the  colder  climnte^,  exr«pt  after  severe  cold 
wvathur  >»  oi-er.  A  brick  furnac*  ^  conalnictwl  at 
one  end  of  the  house,  with  a  lentfth  of  three  to 
flvfl  f(*t  according  to  the  Iim^h  of  tho  wood.  An 
opening  c:iii  tw  l«lt  at  «ni>  l'ihI  near  the  buttAin  to 
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itm  deHtruftihIo  niuti^nals  suuh  m-  t^iiA.[i[|H<'  or 
mnent  for  the  supports.  In  some  cases,  cement 
ha»  been  \ia«i  with  gwxl  eiitit^faction  fvr  construct- 
ing the  bottoms  of  raised  benches.  The  practice  ia 
becoming  mor<!  cniiimnn  in  the  cnostriiclion  of 
hoiis«e  designed  i-ntircly  for  vcgetAMe  forcing,  to 
do  sway  with  mised  in^nchi's.  SometiniRa  the 
gToond  is  haiidkid  I'xnclly  a»  in  a  ^nleii,  nil  of  thw 
gronnd  being  covered  with  the  crop  with  the  px- 
c«ption  of  a  nirrow  spac«  evc-rr  flftt-en  or  twenty 
feet  for  use  when  watering  or  ventilating.  It  ia 
more  CDininon,  however,  to  ki-vp  the  surface  noil  n 
foot  or  mort'  above  the  level  of  the  walks,  Thia 
certainly  helpa  in  the  drainage  of  the  noil.  If  the 
8o[l  te  inclinisi  t-)  \n>  hwavy,  it  ix  an  exr-ellwnt  plan 
to  sink  the  walks  ur  to  till  up  the  beds  so  as  to 
make  the  aurfaoe  nt  Vast  j'tghfayn  Inchiui  alvovct 
the  walks.  The  Mil  can  be  held  in  place  by  cement 
walls  that  nwnl  not  Im  imire  than  two  inehi*  thick 
at  the  top.  If  drain  lllos  are  run  about  a  foot  be- 
low the  sorfare,  either  acrooa  or  lemrlhwis*  of  the 
h«d«,  it  will  aid  both  in  the  dralnaire  uud  the  aera- 
tion of  the  soil.  Kven  (tetter  iv?sults  csn  be  secured 
by  mnning  ow  of  the  boating  pipes  in  a  lil«  ones 


wrve  for  a  drnfl,  nitd  a  tilt?  or  iron  smoke-pipe 
shiiuld  lead  from  n^ar  the  ttip  of  the  othiir  end, 
with  a  slight  ascent,  to  a  »inoke-«ta«k  at  the  far- 
ther end  of  the  house.  There  shf^uld  be  a  door  for 
putting  in  the  fuel  in  the  end  or  top  of  the  fiiroatie, 
In  aildition  to  the  incrciwu-d  (iaiiji^er  from  f^rc  when 
a  tlue  U  useil,  these  furnaces  give  more  or  less 
trotiblo  with  flinoke  and  do  not  work  w*dl  when  the 
flue  is  more  than  lift/  feet  long.  For  \i»4)  in  firt^i  hnt- 
benis,  which  are  really  low  and  narrow  greenhouses 
tiBcd  for  starting  lettuce  and  similar  crops  in  the 
spring,  a  Hue  with  a  tile  running  through  the  soil 
at  the  depth  of  a  foot  answvrs  very  well 

Healing  irUh  hot  mxter. 

For  greenhouses  with  less  than  .^>,000 square  fe^ 
of  glaaa,  a  hot  wat*r  heating  aystrra  will  be  mora 
satisfactory  than  either  a  Hue  or  eteani  ^y^tcm,  a^ 
althongh  it  will  coat  nearly  50  per  cent  more  to 
install,  it  wilt  he  morv  t^onoinical  in  fuel  and  wilt 
require  te<M  attention  than  a  steam-heating  plant. 
I)*«idw  giving  a  more  regular  boat  if  run  without 
a  regular  night  lireman. 

In  a  hot<water  iiyntem  tho  wat«r  h  hoeted  in 
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A  boDar  and  then  carried  through  the  houseB  in 
&  Mifafl  of  pip<>-i.  Thu  L'ircutation  U  dutt  lo  tha 
^t  that  cold  water  is  heavier  tlian  hut  water, 
and  as  one  trnd  of  tho  circuit  of  pipee  is  iittiLfhdd 
to  the  bottom,  whii«  tli«  other  is  connsctAA  witb 
the  top  <rf  the  boiler,  the  heavy  cold  watur  in 
the  trreenhouae  Hdwa  buck  in  thi.-  pipes  and  pushe;^ 
the  li^ht  hot  wiit<tr  out  at  the  lop  to  Ihiw  olf 
into  the  system  to  take  ft;*  placu.  A  Kreal  varic*ty 
of  hot-water  boilers,  of  huth  cast-  and  wrnught- 
iron,  are  mad«  for  crwrahouse  hn«ting.  Tht*  cast- 
iron  boilers  are  to  he  preferred  for  small  plantn, 
but  thoro  arc  a  number  of  tubular  boilcns  thai  are 
made  for  hot-water  he.itinR  that  answer  very  well. 
An  ufdinary  tubular  t)t«nm  hoiW  will  abn  he 
foDikd  very  satisfactory  for  hot-wa.ter  heating. 
although  if  a  tubular  boilt^r  in  to  bo  constructiid 
for  the  purpose  it  would  be  butter  to  hava  tubes 
alao  in  tho  top  of  the  bniter. 

Pour-inch  caHt-lro-n  pipe  wua  formerly  n&cd  for 
boUwater  heating:,  but  twi>inch  wrought-iron 
pipe  IB  now  more  commonly  uhi^  f«r  the  evils,  and 
thi«  same  mze  will  an»4Wer  (or  the  flow  pipes  m 
honaoa  lass  Uian  100  fci^t  in  h-n^h.  In  detj«r- 
■uning  the  amount  of  pipe  to  be  used  in  a  greBn- 
hoiuks  it  will  be  itafn  nnd<or  ordinary  conditinns  to 
va«  OBe  square  foot  of  pip«  for  three  Agtiar^  feut 
of  glaaa,  when  a  temperature  of  fjO"  is  deaired,  or 
for  foDTKiuare  feet  of  gliuui  if  50"  will  nuifiuu.  All 
of  the  KlasH  in  the  roof.  side«  and  ends  of  the  hoQse 
ihouM  becompuUNl,  ami  it  will  be  safe  also  to  con- 
sider the  expuaed  woodwork  ah  equivalt>nt  to  20  per 
ci^nt  ai*  much  gliuta. 

After  determiniuR  huw  many  feet  of  radiation 
will  h«  rcquirud  in  the  huucu,  thu  t<i&o  and  number 
of  flow  pipes  should  be  determined.  As  a  rale, 
two-Inch  pipea  can  he  uw^  in  houwM*  TiO  fei^t  in 
length  if  they  are  nut  mtire  th;in  'Jd  feet  wide, 
bat  they  should  not  bo  OBed  to  carry  more  than 
200  square  feot  of  radiation,  including  thnt  in  the 
main  itdelf.  While  a  larger  naml>er  might  be 
need  in  ithort  houtws,  whun  the  iKiiler  is  some 
distance  below  tho  coib,  the  circulation  will  be 
more  even  when  not  more  than  two  two-tnth 
rvtnms  are  supplied  by  a  two-inch  flow  pipe. 
A  two  and  one  •  half  -  ineh  flow  pipe  will  ordi- 
narily handle  41)0  Bi|aar«  f<M-t  or  radiation,  in- 
cluding its  own  surface-  Unless  the  houses  are 
ratlior  long,  it  will  bo  bust  not  to  use  flow  pipi4 
within  Uie  houses  larger  than  two  and  on^half 
tochea. 

It  18  an  easy  matter  lo  adjust  the  radiation  in  a 
RMnhoiiae.  If  a  houw  in  20  fef^t  wide  and  100 
net  I'cne,  and  has  two  feet  of  glaax  in  «M'h  of  the 
tide  wslTs,  it  will  r&quire  about  l.OOO  feet  of  rodi- 
atisg  sorfacc  to  hoat  it  to  a  tem|x;rature  of  60°  in 
tela  weather,  provided  the  houae  is  reasonably  well 
built  and  In  not  too  much  t-xpow-d  to  strong  winds. 
Prom  theahove,  it  will  be  seen  that  three  two-and- 
one-half-inch  Daw  pipo'ii  sliould  be  used.  These  will 
■Ql^ly  V25  erjuary  fwl  nf  radiation,  whilo  twidvo 
two-inch  return?  will  supply  the  remainder  of  the 
radiation  r«inin.-d.  In  addition  to  the  data  given 
ahaT«,  one  merely  needs  to  know  that  a  two  and 
oae-balMDch  pipe  haa  .?G  of  a  eqaare  foot  of  sur- 


face, while  a  two-inch  pi|ie  hax  .621  of  a  square  foot 
for  each  foot  in  length. 

In  arranging  the  pipoR,  St  will  ordinarily  he 
well  to  place  the  return  pipes  on  the  walla  and 
under  the  benches,  or  in  the  walka  when  bt^ds  are 
used.  The  flow  pipes  may  alK6  be  under  the 
bencheR,  provided  the  retuma  are  ahove  the  level 
of  the  heati^r;  but  a  better  circulation  can  gen- 
erally be  secured  if  there  i,"*  one  fli>w  pipe  placed 
on  each  of  tho  plati'^.  Whin  more  tban  two  flows 
are  required  and  are  not  placed  under  the  bene  he.a, 
owe  or  two  may  h*i  carriud  on  tho  center  poeiU  two 
to  four  feet  below  the  ridge,  and,  in  wide  houses. 
one  can  be  on  each  row  of  purlin  posts.  In  all 
systfins  of  hciiling,  the  return  pipts  should  be 
given  a  fall  of  one  inch  in  ti^n  or  fifteen  feet  to 
allow  tho  air  to  oncajw.  TIih  How  pijios  givo  the 
beat  circutution  when  they  also  are  given  a  slight 
fall,  but  they  can  run  nphJll  with  but  little  loss 
uf  circulation.  If  the  downhill  system  is  used,  it 
will  not  tie  necewary  to  ubk  air-valves,  provided 
tho  pine  which  connects  the  system  with  the 
expansion  tank  leads  from  the  highest  part  of  the 
main  flow  pipe.  It  will  also  b«  well  to  place  a 
valve  on  each  of  the  (low  pipes  to  the  dilTerent 
houHOR  80  that  the  circulation  of  the  -water  can  be 
regulated.  If  the  lower  ends  of  tho  r«turne  ar« 
higher  than  the  top  of  the  boiler,  there  will  be 
little:  dilTiculty  in  securing  a  good  circulation,  cvea 
though  the  flow  pipes  are  on  the  same  level.  By 
giving  the  rlow  pipea  considerable  t-levation,  a 
fairly  good  circulation  can  be  secured  even  when 
the  returns  are  only  slightly  above  the  bottom  of 
the  boiler. 

The  above  applies  to  what  is  known  as  the  open- 
tank  system.  This  will  alwnys  be  most  itatisfactory 
for  small  rangett,  but  by  the  use  of  a  cloned  systerm, 
the  water,  which  with  an  upi-n  lank  Heldom  Iieis 
an  average  temperature  of  more  than  1W,  can 
he  raised  above  the  Iwiiling  piiint.  Thru  malc-vsi  il 
possible  to  use  fewer  and  smaller  heating  pipes, 
thua  reducing  the  coat  of  ia^lallink'  the  plant ;  but 
it  is  less  Bconomical  of  fuel,  requires  greator  care, 
and  may  become  somewhat  dangerous. 

Uteam.  heating. 

In  a  general  way,  much  that  ha.'t  hepn  said  re- 
garding hot-water  heating  plants  applies  to  steam- 
heating.  Both  wrought-  and  cast-iron  boilers  are 
used,  the  latter  being  rather  mon-  cxdvuiuvl-  and 
la»ting  but  little  longer  than  tubular  Duilers  that 
are  well  carod  for.  The  ordinary  n-lurn  tuhnlar 
boilers  seem  well  adapted  to  the  heating  of  green- 
hi.uReH  containing  more  than  r>.lXX>  sijuare  feet  of 
glass.  Aside  from  the  uLeam  boiltT  liLtingft.  th«ro 
is  but  little  dilFeTence  in  the  arrangement  of  a  hot- 
water  and  a  atoam-httsting  plant  excvot  that  the 
pipes  used  for  the  latter  are  much  smaller  and  the 
air-vMlve*  are  placed  at  the  lower  end  of  e.ich  coil. 
In  a  general  way.  it  can  be  siiid  that  the  number  of 
one-inch  »t*'aTn-pipt<s  reqnired  to  heat  a  greenboose 
will  be  ahrml  the  same  as  the  number  of  two-Jnch 
pipes  when  hot  water  is  used.  In  all  except  very 
itmall  housew,  it  will  be  better  to  ose  one  and  on^- 
fourth-inch  sleun-pipee  for  the  relama.  The  tlow 
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pi|ii*8!il.stican  Ik."  much smalliT  than  with  hot  water, 
a  two  and  one-half-irch  pipe  being  amplv  Iiiri;e 
for  a  house  ^  by  100  feel. 

Two  methods  are  commonly  u»ed  fur  arranging 
tho  stwini  ht-atintr  pijxjfl  'n  greHiihoufwa.  In  nne, 
the  i1ow-pip«  is  ciLrricd  U>  thv  further  rntl  of  ttiv 
hnuRu  where  it  ia  joined  by  menns  of  branch  pipes 
to  the  coils,  whieh  aro  dintrlbitt'tl  about  the  Bamo 
a»  with  hot  water.  Tlie  u(bL>r  wsy  is  lu  i;u[ineft  thi< 
Row  pipCJ<  with  the  coils  at  the  end  nearest  the 
boiler.  Each  of  tho  CPik  may  be  pro-vidod  with 
•  rvtuni  pi\*d  for  the  drip,  or  all  of  the  cdiIh  may 
be  connwlt'd  nt  tht-  farthrr  piiO  <if  tiiu  htnifle  with 
one  pipe  which  eecv^  as  a  cammun  return  pipv 
fur  thu  Mrios. 

Literature. 

Greenhouse  Construction  and  Greenhouse  Man- 
sgemviit  ( two  botikit).  L.  K,  Tiift,  Orange  Judd  Cfl., 
New  York.  For  chapters  on  the  building  and  earn 
of  (in«'nhnii«es,  a(*a  also  Gardening  for  Pleasure, 
Peter  Hemler.sun :  Sufcwss  in  Markf*l  <»aniftniiig, 
W.  W.  RaWHon  ;  Vegetable  Cardeain^,  S.  H.  Green : 
Vegetabkis  Under  r,!ii33,  Henry  A.  Drwr.  ThoKorc- 
ing-liook,  L.  H.  Bailey.  .^11  recent  garden  b<wk« 
aru  likely  to  offt-r  gwd  ailvice.  Keceiit  ytara  have 
seen  great  changes  in  mcthudnof  cunslnictingglotui 
h'lUHOK  f<ir  both  vegetable  gardening  and  floricul- 
ture under  glass.  The  rvader  will  nei^  tfj  cnnBult 
the  current  horticultural  periodicals  to  keep  in 
tonch  with  the  progrpBa.  The  tendency  ia  toward 
very  wide  housw  of  simple  construct  ion.  .'lotnft  of 
thu  newer  forms  aru  .thowii  in  Fiipt.  lS-i-188,  as 
well  as  in  tiie  pictures  on  procuding  pat^es.  Pig. 
Ift4  is  redrawn  from  a  print  in  The  Florist's  Ex- 
change. 
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ity  Charki  E.  Huitn 

There  ia  no  one  way  to  grow  plants  ia  wiodows, 
ainw  Ihcro  arc  (to  many  kinds  of  plants  to  hf  con- 
sidered ;  but  it  will  be  worth  while  Ui  gicc  the 
farnRT'9  wife  advicw.  TJieru  is  no  intention  of  cov- 
ering the  general  tjueation  of  window-gardoning  in 
thi.4  nrticle ;  that  will  be  fount]  in  m:iny  fi{)ectal 
booVu  and  articles.  It  iu  purpomed  only  to  mention 
the  fonr  or  five  main  caii«;,=i  of  enccess  and  failure, 
omitling  nil  dutails  of  thu  cultoro  of  special  plaota. 

Gntral  aiUural  rtquiremmt*. 

Soils  that  will  grow  a  good  corn  crop,  will,  with 
th(>  aililitiiir;  (if  [iiunur«  and  wind,  gonvrally  grow 
giHid  cnip-i  of  llowers.  But  for  thci  Ui'st  raiulta,  u 
made  soil  i»  preferable.  This  soil  rauy  have  for  a 
bau  any  gwid  gardi-n  soil  or  the  soil  next  under 
thi'tiHxl  of  an  old  pat-turc.  tu  which  may  \m  added 
well-rotted  manure,  leaf-mold  and  sand,  Tha  pro- 
portion of  the  latter  to  Ihi*  former  will  depL>nd 
auinewhat  on  the  kinds  of  roots  the  planta  have  ; 
wheth*-r  strong,  stilt  rnoia,  capable  of  pimhtng 
through  the  soil,  or  fine,  fibrous  roots  that  reqaire 
mellow,  oaptly  peiietnilcd  svil. 

As  to  the  kinds  of  manure  to  use.  preference 
ghoiild  be  given  to  welbrotlt>il  cow  manure,  aa  ihi.t 
is  a  coul,  slowly  available  planl-fuod.  Horsu  ma- 
nure is  of  value,  but  boats  and  soon  loses  its  value 
a»  plant-fo()d.  Sheep  manure,  poultry  mnnoro  and 
thtf  commercial  fertilijwrs  are  best  nsed  in  the 
lii|uid  form,  dissulvod  in  water,  and  arc  of  valuu 
aa  a  i^timulant  after  the  plants  have  filled  tbo  pots 
with  TiyiU.  There  aru  no  rigid  ruU-a  as  to  the 
maki»-up  of  soils,  ;ind  plant*  may  Uirtw  in  a  vari- 
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sty  of  mixtures  ot  suila.  With  a  liLrger  number 
of  jilsntii  a  mixture  of  thn»  parta  'oiim,  one  part 
oacb  uf  w«ll'rott«d  iQAtiurv,  sind  and  lcaf-m(»ld, 
or  w(kn1ii  dirt,  wilt  prove  itatisfactory. 

Having  in  mind  ihv  fui-t  Ibit  th<?  erowiiif;  of 
plants  in  a  room  thrua^h  thi>  winter  h  an  nnnat- 
oral  procrvw,  fvt^Ty  earn  shoiilil  he  taken  to  make 
all  conditions  favorable  for  (ilant  growth.  Thu 
m(«t  important  point  in  honatM^uiture  of  planta  ia 
to  have  anip1«  drainagri  in  the  hox.  The  t\bw9' 


ftc.  Ut.    BmiM  Kitnont  cavn.    The  itliut  at  Ibv  ibauldrr  or 
rial*  la  bMil.  anil  lh«  (Ian  «atanilr  ii>«rl>  to  Itivcrnuuil. 

aartif  dry  atmoaphere  of  the  liTing-room  aoon 
dries  oat  the  soil  and  frequent  waterings  are  nec«f«- 
ttry ;  but  if  ther«  la  Imporfvct  drainage  thun.' 
nty  be  water  alandiiiR  around  the  rcwtti  of  the 
plant  when  ihv  tup  fioii  awi4a  cnoisturti.  With  but 
few  exceptions,  such  at)  callaa  and  oiicrus  or 
umbivlla  plant,  waller  in  di-t: idcrlly  injnriuua  to 
planta  and  facilities  for  the  oKape  of  siceiwire 
water  ahoiild  h»  furniishwl,  IviiviriK  only  moLxturc. 
M'hcm  tmn  hati  fai'ilitiett,  window-boxw  should  be 
damI  rather  than  ^helv<^  or  ledges,  Mttinf;  the 
polU-d  plants  in  tho  box  and  Alliitg  in  around  the 
pot«  with  mofis  or  oifted  coal-aahea.  This  prevents 
the  soil  drying  out.  keeps  the  root«cool.  and  savia 
in  the  watering. 

A  prime  caaRe  of  failure  in  raising  hoase  planta 
u  a  poor  choiccofthv  kindly  Thvpractia-d  grower 
usoally  hu  &  rather  small  ranee,  such  a»  experi- 
eacehafl  tanclit  htm  will  thriw  undi.T  hiitcondi- 
tlona.  Tlie  wiaice  of  the  plants,  therefore,  la  of 
iJie  icreatcat  importance.  In  thiHai^of  fnmxc^ 
wnrmedand  gas-li(;hleil  hou»H.>x.  Ihe  range  of  plants 
that  may  be  BncceMsfully  grown  in  a  dwellinR- 
huHHe,  to  a  certain  extent,  i^i  limited ;  yet  a  gcittd 
choice  rvnains  if  one  is  willing  to  give  the  atten- 
tion that  tht^  plants  Trillin?  niiil  will  u»e  t^iin]  jud;;- 
nwnt  as  to  trm[H-riitufv  and  mointure.  The  rxy 
ralW  "foliage  planl-s"  those  irrown  for  their 
uraccful  or  coloreiJ  folisitri-  rather  lh;iiv  fiir  thvir 
(loWHnt  ~  ore,  perhaptt.  the  eiwit^t  to  munage.  Hav- 
ing no  flowers  or  buda  to  tte  injurwi  by  wator, 
tJiry  may  be  spray«d  or  wiwlk-d  «»  oftvn  n«  rt^ 
qaired  ;  and, needine  nochaoge  in  the  tem|>ernture 
W  deTi-loji  (lowors,  thi-y  may  be  trrHwn  luKnther 
witboul  [iifficalty:  and.  as  many  of  thrm  can  be 


(rrown  from  seed,  thi>y  may  be  had  chvsply.  Cboos* 
itig  n  list  of  six  plants  of  this  charaeter,  we  could 
it&it  with  Dratana.  iniHriMi,  a  (trarf'fnl,  nami^w- 
leaved,  erect-growint;  plant  with  a  drooping  leaf 
habit,  .^mithur  gotJii  choice  would  lie  (htifiliea 
robuxta,  or  ^ilk-oak,  a  rapid-gruwing  plant  of  cruet 
habit  and  grareful,  finely-cut.  dark  green  foliage. 
Fur  a  drooping  plant,  nmhing  h  U-tti-r  tlian 
Afparagtiit  Spn-iifferi,  u  rapid  grower  and  a  plant 
that  loTids  iLwlf  to  nlmoBt  any  Irwitment,  training 
along  the  windows,  he.ld  opright.  or  hanging  in  a 
natural  way.  The  Boston  ftrn,  or  suhib  of  tha 
more  graceful  typc»  of  thi;  same  apfcie-s,  are  en- 
tirely satisfactory.  A  small  Date  palm,  Pktmix 
rtdinain,  and  oilher  a  Kenlia.  or  an  .4ruca  palm, 
will  linish  the  list,  giving  one  a  range  of  upright, 
cprcailing  and  dror.ping  pLintt,  nil  requiring  prac- 
tically the  same  general  treatment. 

The  DrauiViia,  Ortvillea  aad  Asparagus  may 
readily  bti  grown  from  seL-il,  plants  from  seed  sown 
in  early  summer  growing  to  good  sixe  by  winter. 
TliB  other  three  plants  niay  lie  purtliajicrj  at  rea* 
sonahle  prices.  The  uommun  rubber  plant  i /'iVuf 
'■iivtliKt)  ahonid  not  hfl  omitted  from  thu  foliage 
plants.    When  young  and  vigorona,  it  is  attractivo. 

Among  th*  flowering  plants  that  submit  to  house 
trontmoat,  thu  geranium  is  perliat>s  tho  mont  popu- 
lar, and  a  well-grown  plant  in  full  bloom  speaka 
of  very  careful  treatment.   The  objections  to  this 

Slant  are  the  tendency  to  grow  leggy  or  spindling, 
aving  a  bare  atalk  with  a  few  leaves  at  the  top, 
and  the  habit  of  turning  its  leaveB  tdwanl  the  light 
and  becoming  one-sided,  Begonias,  both  the  orna- 
montal-lcavt-d  and  the  flowering  type,  may  be  grown 
to  line  siiecimnn  plants  if  given  cjire.  Primroeen 
grown  from  siid  wiwn  in  May,  ur  purchusi^  in 
November,  shntld  bloom  profusely  through  the 
winter.  Cyclamen  grown  from  seed  sown  in  Jan- 
nary  make  tine  little  plants  by  the  following 
win!«r.  A  few 
careful  grow- 
ers with  escei>- 
lionrtl  facili- 
tii-ii  and  the 
knack  of  niak- 
ing  plants 
thrive,  succeed 
with  a  wid* 
range  of 
plants:  but 
one  who  has 
only  a  Hmilvd 
experienfeand 
but  little  time 
to  devote  to 
plants  should 
a  1 1 1-  m  p  t  to 
grow  but  few. 
if  any.  of  the  plant:<  most  dillicult  uf  cultnre. 

Wimlow-ganlens  artt  never  complete  without  a 
show  of  spring-flfiwering  bulhs.  Thewt  take  the 
pincv  of  plants  that  have  bloomed  through  the 
wintt^r  and  have  become  unoightly,  tliii.'*  nlb'wing 
onti  t»  hitre  liin  windows  full  and.  at  the  same  time, 
to  have  a  L'hang«  of  blooms.   Hyacintha,  narciau 
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and  fmeeUs  are  p«rhai)»  the  Umi  Lo  ^row.  Thu 
firet  twu,  if  puttvul  in  Octubi^r  or  November  and  set 
away  in  a  cool,  dark  place  to  fonn  roots,  will  he  fit 
to  put  intu  thu  winilows  in  aix  In  ui(;hl  wooks,  or 
nay  be  allowed  to  remain  cool  until  wanted  later. 
The  freosias  may  be  placed  in  the  window  as  soon 


Pis.  Its.     tnUHot  of  ana  al  tli«  Kient  tnMleio  Kl.uaboiiac>. 
Tben  km  no  xitp*.    I  C.  it.  [Hvrtnn  l.i>in |>aajr, ) 

an  pott«d,  but  will  give  better  satisfaction  if  grown 
cool  for  a  month  U^'fom  being  ai^t  in  the  window. 
The  freeaia  bulbs  may  be  savul  aft^r  blooming  fur 
the  next  winter.  The  hyacinth  and  narcisaua  bullw 
An  not  furnish  satisfactftry  bloom  thit  bitoikI  yt-ar, 
but, if  planted  oat,  will  grow  and  bloom  for  several 
yoon. 

H'inrfouWwxpjt, 

A  very  satiafactory  type  of  window-gardening 
ig  the  window-box  madit  to  fn't  into  th^  window 
ledge  or  mpportod  in  front  of  th^  window.  Hy 
means  of  such  a  box,  which  should  be  at  leaat  six 
inchve  dwip  anil  tun  iiich.i»  wide,  a  muni  even  cun- 
ditian  of  moiflture  and  a  mora  abundant  snpply  of 
piant-food  may  hv  had  and  con-wim-ntly  a  UrKer 
range  of  plants  may  be  gruwn.  Climbing  ae  well 
a;i  (iroopinR  vim-j»,  saoh  aa  parlor  orGerman  iin', 
Aspiirag\t»  plumii»u»,  I.ygodiuai  *eaniten»  orclimn- 
ing  fern,  or  maurandia,  all  rapid  (rrowfra,  may  bo 
trainud  alon^  the  wJiidowtt.  The  lui<t  mentioned 
Tine,  manrondid,  has,  added  to  ito  attractive  leaves, 
a  profusion  of  liRht  blue  flowers  proilticed  throneh 
the  entire  seaaon.  Of  droupini;  vines,  perhaps  the 
bodl  in  the  Aiparagiu  Sprengnri,  follow^  by 
vand(>iring  jew,  saxifrage,  and  Ki'nilwi)rth  ivy, 
Geraniama,  beffonias,  in  fact  all  plants  rec«m- 
mondod  for  IiuiUD-culturv  may  b^'  jj;rown  to  uilvan- 
taire  in  each  a  box,  and  aa  sprint;  advanc«v4  the 
»wilfl  of  Buch  annuals  a.i  stvvfl  al>vwum.  candytuft. 
lobelia  and  mignonette  may  t)e  sown  along  the 
ndgi.',  thutt  n>newinff  th»  plants  nnd  changing  the 
charact«r  of  the  box  from  a  winter  to  a  spring 
eolldction  of  ptatita.  It  often  happeoH  that  one  or 
moro  pUntd  in  such  a  vindow-lwx  fail  to  make 
a  aatMfoctonr  gmwth,  in  which  caae  their  plaoee 


may  be  filled  by  pots  of  bulbH  that  are  ready  to  be 
brought  into  flawvr,  or  the  whole  box  may  be 
ctinngud  into  a  bulb  heA  with  vary  little  trouble. 
One  more  point  in  favor  of  thrsc-  box(«  in  the  fact 
that,  it  they  contain  no  climbing  vintn,  or  if  ouch 
vinea  are  not  attachud  to  thv  w<ills,  the  boxi»  rnuy 
curtily  bt;  rnuri-d  from  an  exposed  window 
and  prutecleti  through  seTere  weather. 

Ked-spider  and  gr««n  fly  aro  the  tw» 
pOj«Ls  that  aru  most  commonly  found  on 
house  plants.  The  former  is  a  very  ntinulo 
mitf.  hardly  vi»ib]«  tu  tho  naked  eye.  but 
whuite  presence  ia  easily  knoivn  hy  the  gray 
appearance  of  the  under  xide  of  thv  leawm 
iiiid  when  the  spider  is  abundant  by  a  line 
cobweb  covering  both  aides  of  the  loaf. 
This  in-wct  Iiv«s  only  in  s  dry  atmo«pher» 
and  if  att«ntion  is  given  to  oprayinj;  and 
watching  the  foliatre,  th»Tu  ia  wry  tittle 
danger  of  iUt  obtaining  a  foothold.  Tha 
green  fly  may  be  dfjttroyed  by  fumigation 
will)  tobacco  orby  dusting  fine  tobacco  over 
the  plants. 

Insects  of  minor  importanco  nnt,  mealy 
biifp,  whose  preaence  ia  known  by  a  «ot- 
fc)ny  appearance  in  the  axila  uf  the  beans, 
and  «ver(il  n[iw:ieM  of  ficale  which  infei<t 
palma,  ferns,  and  other  planta.  For  the  mealy  bug, 
lay  the  plant  on  its  nide  and  *\my  furcofully  with 
ele<<tr  water :  or  dtp  the  plant  in  strong  Koupsuda 
and  after  a  few  moments  clean  it  with  clear  wat<>r. 
Tho  ncale  may  be  dvstroywi  by  npniyrng  thu  Icavm 
with  tioapHude,  or,  in  fH^rere  cuce,  wiUi  a  solution 
of  whuk-oil  floap  (one  pound  to  fivo  gallons  of 
water).  Soon  after  lhi«  trwitraent  the  plant  mnttb 
lie  ch-anawl  with  clear  water. 

House-plants  often  show  a  sickly  appearance,  and 
from  Home  can.se  or  other  fail  to  thrive.  If  the 
l«nvm  turn  yellow  and  fall,  one  of  two  things  ia 
the  cause, — imperfect  drainage  and  conseqnenC 
a«ur  noil,  or  m;glirct  in  watering  und  cdnH^iuunt 
drying  up  of  the  sap  in  the  plant ;  very  rarely  can 
the  wilted,  yellowing  leavtw  be  Kaved.  The  trouble 
may  b«  rectilied  and  the  plant  recover. 

.Another  dincase.  due  to  sadden  changes  in  tem- 
p(>ratun\  is  niiklew.  It  \*  ri-voiiliil  by  n  whitiith  or 
grayish  appenranoe  of  both  ^ides  of  the  leavea, 
causing  them  to  fall.  Thv  treatment  ia  to  dust 
the  plants  with  llowers  uf  sulphur  ur  spray  with 
sulfate  of  pntiuuiium  (one-half  ounce  dissolved  in 
two  gallons  of  watvr). 

Liierxilufr. 

Some  American  books  are:  Anders,  House  Planta 
aff  Sanitary  Agvnts;  Julius  J.  Ht-innct),  The  Win- 
dow Flower  Oarden;  Ebcn  E.  Rcxford,  Home  Flori- 
culture :  K.  S  Itand,.Ir..  Window  (ifirdener;  Daisy 
Eyebrtght  (Mrs.  S.  0.  Jwhnson).  Every  Woman  Her 
Own  Flower  Gardener ;  PMwin  \.  Johnson.  Winter 
Gn>oneri(tH  al  Home;  N.  Jonsiion  Roae.  Window  nnd 
Parlor  GanJoning;  Henry  T.  Williams,  Window 
Gardening:  Litiie  Piw>  Hillhonse,  Houee  Plants 
and  How  to  Succeed  with  Thorn. 
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lELD  CROPS  ARE  PROPAGATED  cbieB;  by  dmwhs  of  fx^s,  rftthvr  tbui  b;  mxuus 
of  cuttings  or  other  special  jMrtn.  Mor«oy«r,  the  iwed-propsgation  la  of  the 
trafiicst  and  ahnplMt  kbd.  adaptable  to  wholcsulv  methods.  Tlwre  is  do  oectmity 
for  tJie  employing  of  grafting  or  wlher  very  special  practices.  For  thaw  reasons, 
the  subject  of  propsKation  of  plants  la  usaftlly  comidetvd  t«  belong  to  tint  pkaae  of 
a^cnltare  known  as  hnrticuttare. 

A  Tvry  fcw  of  the  ftvld  crop*  arc  propa^tvd  by  aaczaal  parts  or  cuttings  of  timm, 
as  trhito  poUto,  sweet- potato,  sugar-cani^.  casMiva,  chicory.  Wb«iKT«r  culting- 
propagat«d  plants  are  rai««d  from  seeds.  tb«  SMdUngs  are  likely  to  vary  gretUy,  m 

greatly,  in  fact,  that  seed  propagatioa  may  be  emplu)-ed  with  wicb  plants  for  the  parpoaa  of  BMauing 

Mw  Tarictifls.  Tbt  white  or  Irish  potato  is  a  good 

exaaipk;  and  as  this  s^ieci^s  RMfdH  T^latively  freely 

and  seadltags  are  eaeily  grovro.  thv  nanbcr  of  rari«- 

ti«  is  T«ry  Urge.    The  6wwt-jK>LaU>  and  sugar-cane 

Med  ao  rarely,  at  least  in  this  cotintry,  that  this 

aeana  of  aecaring  new  Tanetiw  is  practically  little 

evplored.  aad  rvliaaoe  tDO»t  be   bad   on  variation 

tbroagb  astxnal  partiL  The  reawa  why  sc«ds  gin 

mtch  UHetUio  rwOts  in  cutttng-pmikBgatMl  ptasU, 

a«  potatoes,  apples,  grapes.  Htrawbeniea,  is  becaose 

there  haa  been  no  md-oeJeetioa  to  make  them  "c«m« 

Unc'    1b  tW  m^-peopMf^tad  plants,  aa  the  c«eal 

graiaa  and    garden  Trg«table».  sDkcttoD   has    been 

practiced  to  long  and  so  carvfolly  that  the  tendency  to  rary  has  been  largely  bred  onL   The  tendsacy 

^^t  aeede  to  giw  rariable  offspring  is  greatly  incr«ae«l.  a»  a  general  thiag,  by  creasing.  «ber«ltf 

^liferent  dements  or  tendeaeis  are  combined. 


PIk.  Ut-    Se«l  »tm»m  MB 


QtuUUf    im    mtds. 

Tbc  noita  «f  gftni  agrtwltiiral  aeeds  fie  b  tlw  foUoviig  ehataetaristiee : 

IWy  an  "  atroog,'  or  able  to  prodnoe  vigonoi  nonnl  plaata ; 

Tkey  an  nr«e  of  dimaM ; 

Ihqr  afe  iA  Um  proper  Tariety  or  strain  : 

Iha  MHipb  earriea  no  imparities  or  sd  alterations. 

Whether  seeds  are  Btn>ag  depends  in  part  on  the  Ttgor  or  strength  of  tbe  |JanU  that  prodnonl 
Ukbi,  in  part  «■  thev  fit,  ia  part  oa  the  way  ia  which  tlwy  were  grown,  and  in  part  ««  the  way  la 
which  they  hsr*  ham  hsBflcd  aad  kepi.   Tabtea  of  longerity.-that  is,  of  the  oaother  el  ycua  thai 

needi  »Uin  thsir  gwmiaatiig  pove^— an  of  none 
ralae  ■  determbbc  whethtr  aceds  of  a  jprea  »tffi 
are  Ukelj  to  be  good.  BMh  a  taUe,  vmpOtA  from 
TarioiiB  annca,  far  aaoH  af  the  field  crofo  in  ghea 
hskv.  Saeh  t^ka  pneeat  ooly  arenca^  ho««f«r. 
aid  are  BeJy  to  he  of  bor  nne  m  lafenBBllaB  Ihn 
aa  adriee.    Maay  eeadilinas  iiBMiLi  the  htgKtttf 

'^■jy-.'*^  —  T  TX'hi^  ^i^T.T  fl**"^  WheaweO  r^peaed  vd  heft  b  adryiwal 
««>*-  utammmm  li^^SLmtu  iiiiiMi  >*  aSnlad  iliiiikiii,  the  vUOHy  mmy  he  retained 
uZmivIT  nrr  ***"  *~**^   ^^"'^     bi«cr  fsraoM  see*  ttea  the  Cgarea  ndkate.  The 
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tabloe  iiBti«]ly  represent  extreme  averafre  luDKevity.  The  riKor  of  the  seod^os  expreaeed  in  cro|^pn>. 
dtiving  power— muy  decline  lunR  before'  it  e^'aw^  La  nHain  life.  Fresh  seed  {s  th*>n>fore  safest ;  although 
certain  seeda  of  the  melon  family  aru  ttajd  to  froducv  Iwttvr  ctoya  wht-n  a  year  old. 

LONCKVITV    OP    ('RRTAIN    SBKDS. 

Thi'  iwUiriik  {*)  donutoH  thnt  thi*  swdx  had  noC  all  lo«t  their  Kortninotin^;  jMw^r  at  the  turainatian  of  th«  number 
of  yvan  n*ordiHl. 


Barley 3 

Bean 3 

BmU G 

Buckwheat 2 

Cabbi«» 5 

Carrot,  with  ihb  «pinM  .  .  .  4  or  5 
Camt,  willinut  th»  iiptiiM   .  4  or  5 

CKcory 8 

Chick-pea 3 

Cluvcr      S 

Hlia 2 

Hop 2 

Lentil .j 

MaiM 2 

Millftt 2 


Exlmmo 


HuHtanI  .  .  . 

Onla    .  .  .  . 

ParsDip    .  .  . 

Punat     .  .    . 

Peaa    .  .  .   . 

Pumpkin  .  ,   . 

Ha|i<-    .   .  .    . 

Ry»      .    .  .    . 

i^bffui  .  .  . 

Squiuh     .  .  . 

Timothy  .  .   . 

Turnip     .  .   . 

Fhenl     .  .   . 


Avpr«v» 

Kttman 

j*nrt 

jlr^tM 

3 

10 

a 

2 

2 

4 

1 

1 

3 

6 

5 

9 

5 

2 

2 

6 

6 

W 

2 

B 

10* 

0 

7" 

KM 

lAI 

IMl 

MJC 

IKiT 

IILIH 

mm 

IMO 

0 

0 

2-1 

0 

48 

33 

92 

89 

0 

not  triod 

76 

66 

not  trivd 

77 

too 

87 

eo 

0 

&6 

48 

72 

32 

SO 

06 

0 

0 

0 

0 

0 

0 

48 

100 

0 

0 

8 

i 

7S 

60 

frl 

!te 

tlAUniLAKDl'li   FinirREfl  op  LoNflm'TTY  (Quoted  in  Johruton'it  "How  Cro|M  nrow~|. 
PprcontitiTf  "t  wilds  ihui  icennlnal«(l  In  ISCI  fniin  the  yoani 

Birtv 

HA* 

Oati 

Rm 

Wheat 

Experience  and  experiment  have  determined  certain  eeed  standards.  The  followinc  standards  of 
imrity  and  Kf^rm ination  in  >mdi*  are  recommended  bv  the  Depiirtnienl  of  Aicriculture:  "  ThH  term 
jmrUg,  the  percentage  of  whicli  i»  rockon^'i  ty  weight,  dunott-js  frvcJum  from  foreijjn  matter,  such  aa 
chaff,  dirt,  or  awd*  of  uthur  planut,  but  it  has  no  rtffiirvnct!  to  ihv  pniiin«Ti'i*s  of  the  variety,  which  if 

called  l^y  i«eedftmi>n  pnrity  of  Jttofk.  Thp  fn'rccntajti-  of  ijermination  '» 
reckons]  by  fount  from  a  (tample  freL-d  from  fwrpign  m!itt«rr.  a  fm-i 
liting  considered  as  having  uerminated  when  the  rootlet,  6r  radicld, 
h:ui  pushed  through  the  seed^oat.  It  is  not  tu  be  anderstowi  from 
thc^  standiinU  that  the  real  value  of  a  quantity  of  Sfod  is  dependent 
whully  ttjiou  the  numbt-r  of  puri>  ^miinabV'  9*^9  it  containa.  The 
anc'.'etry  of  the  ated  and  ita  traeness  to  type  aro  factors  of  pri- 
mary importance  in  delermininK  seed  value,  eitpecially  in  thi;  case  of 
v<;);etab!(>«-  Tlii-Se  pt>iiil«.  however,  an;  very  difficttlt,  if  not  impossl- 
Ide,  tu  lieUtniiiiic  at  the  time  of  purchase.  whil«  the  parity  and  Rermi- 
nation  are  ea#ily  aitccrtuini.-d  and  arp  very  Cijucntial  points.  The 
penninatioo  standards  are  based  upon  tests  conductwi  Mwwn  moist 
blotters  in  a  germinatin);  chamber.  .Snoh  testa  usually  fiiv«  a  little 
hicher  nwull  than  those  made  in  soil.  For  the  beat  resulLt  in  blotter 
tests  of  Icttuci-  and  b.i't!»  the  swd  should  first  I*  soaked  in  water  for 
from  four  to  six  hours." 

The  foHowini;  table  ehowing  p«rc«ntag(*  of  the  purity  and  the 
(Termination  of  leadinjr  aRriciiltura!  seeds  of  high  grade  a  prepared 
rw.  i»i.  rnitaf.  MM-K^.  f^,r  thia  took  by  J.  W.  T.  Puvel.  of  the  Seed  Uboratory  of  the  United 
Gtattw  Department  of  Agriculture.  Theae  fiKunw  reprejient  what  may  he  coK»idered  a  high  aTeroi^  for 
euch  seeds,  hut  not  the  maximum,  even  of  ooromcrcial  ad-dR.  While  the  flgtirM  are  only  tentative  and. 
subject  to  change,  it  should  bo  stated  tliat  they  an-  the  re«uU  »f  all  the  Eoformatinn  available  at  tba 
present  time,  including  nearly  hfty  thouaand  (germination  tMt«  eondacUtd  in  the  w>od  laboratory  of  tho 
D^piirlmHnt  of  Afrriciiltar*. 
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Pkhcbittagk  or  Pttnirv   ami  or  QemitmTKti  of  IIkui-^radb  Sced. 


Hhd 

Alf»lf» 

Asparagus    .... 

Barley 

Bmu 

Beat,  eardea  .  .  . 
Beggarweed  .... 
Bermada-Knuw  .  .  . 
Blm-gTMB,  i'anada  . 
Bhw-gTAMi,  Kentucky 
Brome,  &wiiti«s  .  . 
BnekwbMt    .... 

Csbbi^ 

Caravsjr 

Carrot 

Caulifliiwitr    .... 

Colerr 

O.QYtx,  alllike  .  .  . 
Clorw,  crimacn  .  . 
Clovw,  rvd  .... 
ClttVM',  awMt  .  .  . 
Clor«r.  white    .   .   . 

Collart 

Com,  Of  14  .... 
Ooni.  aiweet  .... 

CoUun 

Cowpea     

Creaa 

Cncamber  .... 
EcspUnt    ..... 

Endii* 

FM-Toe,  ms^ow   .  . 

Phx 

Hfimp 

Kallr     ...... 

Kftlr 

L«ttD<«       

Idelaa,  inunk  .  .  . 
Ueloa,  water     ,  .    . 


SttD 

Ulllet.  cciinmon     .... 

Hillut.  huK 

Miltet.  jwu-l 

Uuetaxd 

Oata 

Okra 

Ooion 

OrubanJ-ifriiiw 

VoTMley 

Ptnnip      

P«Ba 

I'liinpkin 

Rsduh  .  .  

Rape 

lUid'top     .  .   .  r  .  1    . 

Itkm 

I^« 

Rye-CnuM,  lUIian     .   .    , 
Kyv-KTiun,  Kn){linb    .    .    . 

Sftlnify 

Sainfoin 

Snrgham 

Kdjrbniin 

Spinach      

^urrr 

Squatui . 

Sogar  bcGt  (lance  balU)  . 
8u>;ar'b«et  'smaD  ballg)  . 

Stiiiflciwi>r 

Sve«t|Ma 

TooBi])t9 

Tioiotliy 

Tumalu 

Tobacco 

Turnip 

Velvet  bnan     

Vdvot  eruH  (bulled)  .  . 

Vekh 

Wheal 


'Each  bMt  fruit,  nr  "bnll."  in  likflj  u>  rnnlain  twi>  to  anviin  itradii.  Th«  numbvra  j^tn  m  the  table  rvpnweLDt 
Iha  Btunbat  of  apruuu  from  one  bundrvd  liallx. 

The  charoclor  of  th«  6eed-b«<l,  or  the  (p^iund  in  which  the  s««d  in  planted,  has  very  much  to  do  with 
Um  BBoceae  of  the  crop.   A  vigorous  start  U  a  long  step  tuwurd  a  good  crop.    Kuch  a  aturt  contribulwi 

to  early  cuntintiuuii  growth,  the  plant  has  "constitntian"  to  with- 
(ttftnii  ailver.se  conditional,  it  may  be  able  to  overcame  ia»ects  or 
plant  dUoaHos  or  tn  n«ov«r  fmni  the  attacks  of  thorn.  The  lit 
prvparaliiin  of  land  has  for  Sbi  object  the  making  of  8  good  aixi- 
bed,  the  increasing  of  the  pasturage  for  root«,  the  physical  and 
chemical  ameli- 
oration of  the 
eoll,  If  llif  fle(id 
g«  rm  in  atoa 
freely,  it  must 
be  in  cloae  con- 

ru.lW.    IU»1  bro.dc>M  eMd«r.  ^^^i    „■^^^^^     ^ 

Brmljr  settled  soil.  Thl.t  m«an;  that  tho  Roil  must  be 
fioelj  broken  am)  fvenlv  siirfacw!.  Many  implcnifnts 
iro  BOW  manDfaclnn*!]  to  aid  in  putting  the  liDi)>h  on 
lh«  aei>d-bc<l.  ux  smuotbing  harrows  and  Bpecial  forms 
of  raltivBtora.   After  the  crop  ta  well  op,  the  aced-bod 


pit.  191.    A  viieeiiMtioir  trtm-teei«t. 
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is  broken  up  by  anlisequent  tillage;  or  if  tli«  crop  19  not  tilled,  a»  tlie  cereal  grains,  the  Beed-bed 
ilisappears  by  the  action  uf  the  etementa  and  the  natural  Mttling  together  of  the  Boil.  Th«  s(;Ml-be(l  ia 
therefore  oitJy  an  ejmch  in  the  ciire  i>f  the  fii-Id. 

The  eomminuting  tillage  tools  k-nve  iho  gronnd  loo&e  and  more  or  hea  opon.  In  tbia  loo«o  earth  tho 
need  Is  rvadity  inci.>r[jLir;it>:^l.  Itiit  the  Lurth  may  lie 
too  looM  to  promotv  thtj  beat  geminalian.  In  such 
cascB  the  roller  is  used  to  cotnpac^t  the  enrth.  The 
eoil-f^ins  are  thi^n  settled  abant  the  rcmIs,  and  ttio 
Hnheurfare  moisturu  patwjs  up  from  grain  to  grain  or 
through  th«  Bmnll  onviiioa,  iiinl  anpplios  the  seed, 
Thia  moiatiirci  is  on  its  way  toward  evaporation  into 
th«  air;  therefore  it  ia  well  to  brcalc  up  the  com- 
pact surface  by  tillage,  asi  iinon  an  th«  plants  are  well 
Mtabliabed,  in  nrdcr  to  prftvi>nt  tho  further  loss  <vf 
mc^ture,  particularly  if  it  is  tbt:  cii^u  of  a  apring-nown 

crop.   The  com- 
mon t'DicticO  of  ^1-  '***-    ComVlDcd  dl*k-4illl  «iul  (oTe*-t««d  Mcdit. 

tramping  on  the  row  in  making  garden  hereby  finds  explanation; 
nnd  it  in  probable  that  the  cUHtom  of  spatting  the  hill  with  tha 
hoe  ID  the  fiteadfaet  old  days  when  we  phnteti  com  by  hand,  had 
other  m^rit  than  mcn-ly  to  mark  the  tipot  where  we  had  dropped 
five  kernels  from  a  Ix^d-tickin^  hag. 


71c  <iuiinlify  lo  tow. 

The  reader  will  want  to  know  how  much  seed  of  the  variaos 
thinga  is  required  for  an  acre.  Thia  information  was  once  easy 
to  give,  when  fields  were  small  and  every  one  followed  the  cna- 
tom  of  hii)  father  or  his  neighbor.  But  now  w«  pUntin  hills  it 
all  distances,  or  drills  at  all  distuDC(.<s.  or  sum i -broadcast  at  no 
distances,  and  we  grow  crops  for  more  purpose*  than  were  ever 
dreamed  of  in  the  old  philosophy.  The  tableit,  therefore,  reprefienb 
either  averages  or  extrfimea,  and  the  p<-rson  who  is  looking  for 
precis  directi'>D  is  likely  not  to  fnd  it,  ami  he  is  told  that  it  all 
dtponds  on  conditions,  and  u  likely  as  not  ho  docs  not  know  what  the  condltiono  »rc.  ilowcTcr,  n  tabia 
bis  beeo  compiled  from  good  soarces,  and  the  re.iiler  is  referred.  fi>r  further  infonnutiun,  to  the  articlt-a 
an  the  special  crops  comprising  the  major  part  of  this  book ;  from  these  sources  the  reader  ahould 
be  able  to  derive  tiomn  help. 


FIc.  Ml.    A  tii-fmt  mtim.  with  [tsh 
ned  atuchmuit. 


SUaitz  (broHdcwl) 

Alfalfa  (drilled) 

Anichoke.  Jorusalem 

Barley    .   . 

Borlqr  and  poaa 

Be4B,  ield  (unall  vorletlM)  .  . 
Bean,  fi«td  ilargt  variattea)     .  . 

Beet 

B^garwMd  ( (or  forag*)    ,   .   . 

BeoEtrwMd  (for  h^) 

QeM-lptm 

Blv»«rHi 

Brone-gTiM  uhma,  for  hay) .  . 
8roinD-cTa«(B)in»,forpMtim) . 
Brwtw^HS  (la  mlxtitra)   .  .  . 

Br«on-««ni 

BrMU-mra  (for  M»d) 

BoekwtMat 

BitF«b*er 

Cabbago    


qitJLxnrr  op  Srko  Pkx  Aouc. 

20-25  ll«.                    Carrou  *fnr  stock) 4-«  lbs. 

15-20  Iba.                    Canava By  cuttinga 

6-H  biu.                     Chick-iwa SO-&0  lb*. 

8-10  pki.  Chicory  (and  by  cuttin£n)    .   .    .  1-1)  Iha. 

1-2  bus.  each  Clover,  alslke  (alone. for  forage).  S-1&  lbs. 

2-3  |>ke.  Clover,  aleilie  [t>a  wheat  or  rye 

&~6  pk*.                         inspriiiK* <-61be. 

4-(!  lbs,  CloviT,  Kjtyi'li«i>  "t  boniiwm  .  .  ^-1  bn. 

6  6  lbs.  Clever,  Jupiti  I lenpedeia)    ...  IZIba. 

8-lUIba.                    Clorer.  Uummoth      12-16  Iba. 

1-2  btui.  CloTor.  rwl  l;d<inu.  for  ruragn)    .  1&  Ibi. 

^1  bu.  Clover,  red  (on  smnll  nr^a  in 

2r>[|js.  ipure)                    apring) 8-U  lbs. 

12-15  11m.  Clover,  awfii^t  (melilotu) .   .  .    .  2  pko. 

15-20  lbs.  Clover,  whtt-?    ........  10-12  lU. 

2-C  lbs.  Clover,  yellow  (for  Mod)  .  .    .  ,  3-&  tbe. 

3pk«.  Clover,  y«1low  tin  TnLxlare)  .  .    .  lib. 

1  pk.  Com 8  qu.-l  bn. 

S~(>  pk«.                     Com  <fer  iilag«) 9-11  qlt. 

12  Iba.                    Cotton 1-3  bna. 

l-'llb.                     Cowpea l-libna. 
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QuANnTT  or  Sbhd  Pbh  Acbb.  eooUnued 


Cowpna  (in  rtrill.  with  etnit)    .  . 

Oowpcn  ifor  seed) 

Crinuon  clover > 

Durrn.  I^rc  IC-iflr  nnd  Milo. 
Fiel'I-iMia,  (snalJ  varietUa)  .  .   . 
l'1«li]-Iii-a,  (Urse  V4ri«(iw)  .  .  . 

FIm  {for  »c«l) 

Plax  (for  fiber).  . 

Cnineft-graAi 

Ketap  ItitaiiAcasl)    ...... 

HunKitrliiii  iinuiii  (huy) 

tianiinrian  eruM  (im^)   .... 

JahnMon-tcr^uw 

^ait  fdrilln) 

KaAr  (for  foddgr) 

Kale 

Kohlrabi 

Luapndma 

I.upinn 

MargcLs 

Miiiuliiw  fnHcup 

Milkt.  bamjrard  (drills)  .... 

Millet,  foxtail  (drilU) 

Mlllel,  (ti^rmun  (■eod) 

Uillct.  Aitio  hlrilb) 

Hillet,  P«iit1  itot  soiling]    .  .   . 

Miilol.  Peiirl  (fv(  hay) 

Mi!k-l,  r'ro*i  or  Paniclo  {drilU}  . 

Milo 

Oat-graM,  tall 

OftU 

Oats  and  p«ai \ 

Orchard-ic^A"'! 

?unt-i:raMi •    .  .    . 

Purtnip« 

Popcorn . 

Potalo  ( Imb)  avcriwt ..... 
Potfttttf  rat  Kn  1  or  2  «yM  .  .  . 
Potato,   r«M)mineni]«d   by   man/ 

for  bunt  yit-'Uii 

Puin]ikin 

(tape  (in  drilU) 

HawfbroulcHiit) 

R«a-U)p (rcclBoned) 


3^ 
12-I61t». 

21hu». 
3~3jbiu. 
2-3  pk«. 
U  2  W. 
Ituol  «ultingH 
SM  pk*. 
2piu. 
Ipk. 

I'li  bllK 

3-6  lb*. 
10-12  IbL 
2-1  Ibo. 
4-0  Ibc 
ISIbe. 
1^2  but. 
6-8  Ibc 
12-15  Ita. 
1-2  pki. 
2-Spla. 
iplt. 
2-3  pki. 
-tlba. 

2-8  plu. 
&Iba 
SOIbi. 
2-8  bu. 
oatj  2  baa. 
peu  i  biL. 
12-15  lt»i.(tiBr«) 

CuttiDKB 

4-8lk 
31b>. 
lO-H  biM. 
6-9  bus. 

iR-aobM. 

4  Iba. 
2-4  Ibi. 
4-8  Ibt. 
12-16  Ibai 


RvKCIlK  tCTAM 

Rico 

Rulnliuva 

Rjc  (fiiiriy) 

Rye  llatit 

Rye  ilont^)     ..>...-. 

Ryc-KHuat 

Sainfoin  ....  (eh«]I»il  «mi1) 
Sand  iBMrit  (Itroadcaat)  .  .  . 
SemuiiiiU  laloRe.  indrilU)  .   .   . 

Sheiip'ii  fnfcouB 

Sorghum  <foraKe.  broadrast)  .  . 
forghiim  (for  »e*J  ur  nynip)  .  . 
Sorghum,  Har-rhiirinc  (for  ciliKti 

or  Boiliixg,  drilk) 

Snvhiua  and  p«aa 

SnyDean  tdrills) 

Soylwan  (bn>adca«t)     .   .    .   .   , 

Sporry 

Sparry  (tor  seed) 

SUKiir-tiuota 

fingir-caiM 

SuflMrar 

BwMlotoTer 

SwMi-potatv 

Teaae] 

Teuaiiit« 

TEmothy 

Timothy  and  «lonr J 

Tobacco     I 

Turnip  (liroadcaet) 

Turnip  (driltAl 

Turnip  (hybrid) 

Vvlvvt  bwui 

Vetch,  hairy  (dnlled)    .   .    .   .  j 

Vateh,  hairy  (hroadcait)  -    ■    ■  { 

Vuli'h.  kiilmiy 

Vetch.  Jprinit i 

WiuM 


30-10  Ihe. 
1-abua. 
»-&lb«. 
S-4pU 

$-t  bva. 
2-3  bw. 

ISItiB. 

4O<£0lhB. 

2i-3  bos- 

tl-2biu. 

2-&  lbs. 

6  lba.-i  bo. 
S^  pk&  Mch 

2-3pka. 
1-li  bni. 
6  Sfta. 

4itU. 
15-20  tt& 
4  toosof  caiM 
10-16  lln. 
2-^  pica. 
U-1  W. 
1-11  pki. 
I-Sll«. 
15-2SI1XL 
timothy  10  tbi. 
clov«r  4  II*. 
1  tables  poonf  at  to 
ia)i>q.  yiU.[aMl 
<iiit  6  arnx. 
2-4  Ihs. 
lib. 
S-«lba. 
1-4  pbi. 

1  bu.  -r    1  bo. 

■nail  grain 
libnH.-t-  I  l>a. 
I  mall  eralD 
18-22  Ibik 
g  pkR.   I-  1  biL 
amall  ertiii 
6-9^ 


Permanent  mraiouc 

Timothy 12  lh». 

Roi  clover    ....  4  lbs. 

AUikd 2  Iba. 

Tiitiftlhy 16  lb*. 

K«d-top 16  Iba. 

Had  nlavm    ....  4  lbs. 

Red-top      13  lbs. 

,  IS  [bu, 

.  9  Ibt. 
4tbi. 

,  28  lbs. 

,  a  Il». 

,  SIbs. 

,  4  lbs. 


20-24  lb*,  per  acni. 


Orchanl-Krai* 
Mnnilow  fncuo 
Rod  clovor  . 
Tall  uat-graa* 
Rvd  elovsr  . 
Timothy  .  . 
Had  clover    . 

Abik« 2  Iba. 

Ksntttcky  blne-grui.     2  lbs. 

R*d-top 2  lb*. 

Orebftn-itnua  .  .  .  I01b«. 
Rfidtn]! (rsclokMd)  .  5  lb«. 
Red-top  (in  chaff) .  .  12  Rk. 
[.Tall  meadow  oat-KTOoa  12  Ihs. 
I  c)iiv«r  ....  8  lb*. 
Usike  clover     ...      4  lbs. 


f 


Pennaaitnf  patturti: 

Timol-hy 3  Iba. 

Urcbar^-KTasa     .   .      2  lbi>. 

Red-top 2  Iba. 

Kentucky  blav-KraM)  2  I)m, 
ttalimi  rye-itrnM  I  lb. 

Meadow  tt^rax  -  -  2  Iba. 
Rwl  plo¥i>r  ....  -I  Ibi, 
Whitu  clovur  ...  2  llai. 
Kentucky  blu'^-graes  8  Ibn. 
Vhll«  clover  ...  d  lbs. 
PsT»nnia1  lyp-gnuv.  D  lb*. 
BmI  feacuD  ....     3  llw. 

R«t-top S  Iba. 

a»l-top 14  Ibaw 

Ab^ Hlim. 

Creeplni;  b«nt ...  C  lbs. 
Peri-nninl  rvu-jp-aM,  12  lb*. 
I{«d  f«acno'.  ...    20  lb*. 

R»d-tnp 10  IkH. 

Kentucky  blne^aia     8  Ibi. 
Whit*  clover  ...      2  Iba. 
Timuthy.  ri>d>top,  Krntocky  blne-craaa  and  red  ctoreTi 
•qnitt  parte.  S  to  20  poaodt  per  acre  of  thu  niixtort. 


Wet  pasture. 


Light  saody  soil 


SEEDING,   PLANTING  AND   YIELDS 


1^ 


Storing  ^f  ko!*. 

The  first  rofinisite  to  tli«  keeping  of  seeds  is  to  liava  them  well  jrrown.  from  strong  and  healthy 
parentA.  The  tvcoiul  requisite  is  to  have  them  well  vurfHl,  or  free  from  molij  and  damj).  Uan&ily  it  u 
be«t  to  thmh  beforo  aturing.  for  then-  m  tew*  daii]{i<r  from  damp  »ni) 
from  venuio,  snd  the  seed*  occupy  l?«s  space.  The  room  should  lie  dry 
ami  devoid  of  ereat  fxtremea  in  temperature.  Very  low  temperaturt- 
is  len  inimical  th^n  very  hi^h  t^inperatare.  M«iat  e«edB  are  less  able 
ta  vithiitJind  OiXtivmea  tif  tfrnpcmture  than  dry  awwin.  Ordinary  winter 
tempvratur(;«  in  a  secure  loft  aro  harmless.  In  large-  qoantititie  seeds  are 
lUually  best  stared  in  ba^.  (Pi)r.  ISH}  In  all  ca»e8, 
It  is  w«ll  to  keep  the  b^s  cr  boxes  tied  or  shut,  to 
•void  currents  of  air  and  thereby  avoid  either  too 
much  dampneofl  or  too  great  drying,  and  to  exclude 
vermin.  Most  m-sLs  of  drawers  »!lfjw  runways  for 
micw.  Fig.  190  illustrates  poor  and  gftod  conatruction. 
Puaaand  beans  and  maixe  are  specially  liahlt>  to  in- 
jury by  treevilfl  when  in  storafte.  Hiflolfid  of  carbon 
nay  be  poured  into  the  receptacle  on  the  seeds.  It 
quickly  volatilizeB  and  destroys  all  animal  life  if  the  receptacle  is  immediately  closed  tiftlt.  A  tea- 
spoonful  ifl  cnfflcit'nt  for  eight  or  ten  quartf  of  seed  in  a  very  tight  box  or  drawer,  rarlxm  bisnlfid  is 
very  inflammablf  and  care  nhould  be  exercised  to  avoid  the  danger  af  an  eiploaion.  [t  should  never 
be  handlud  frM-ly  in  rooms  cutitaintng  (ires  «f  any  kind.  It  i»  a  thin  liquid,  voIatiliEini;  at  low 
temp«rntaroi ;  therefore  thp  receptaclea  containing  it  should  b«  tightly  sealed.  Hydrocyanic  acid  gftJi 
(made  by  pouring  xulfuric  ucid  on  piecta  of  i:yanide  of  potasaium)  may  Iw  utwd  to  destroy  JnncctK  when 

they  infedt  wholu  rooms  or  buildings.  This  gas  ia 
exceedingly  poi^unouH,  however,  and  it  should  be  used 
only  by  those  who  have  had  experience.  (See  page  45.) 


\Xy 


Fit.  tot.   A  Gom-iiiaata-. 


^^■^:B'M 


Planting  eaJendar, 


Flt>  M.    KdiiiE  MtiuD-  lad  con-DUiitM. 


In  the  great  expanse  of  North  America,  it  is  impoe- 
sihle  to  give  in  any  brief  space  a  very  useful  list 
of  dates  for  the  planting  of  the  various  field  oropSL 
The  Kuhj^ct  i«  one  that  demands  careful  and  pro- 
longed *tudy,  however.  It  n«<I«  to  ha  approarhed 
from  the  pt'int  of  view  of  phenology,  and  to  he  reluUxl 
to  fann-pra4!tic-e  ({UestioTis.  4,8ee  diut'ussioD  of  Phenol- 
ogy on  pages  nA2  and  ^'),  Volume  I.)  To  be  of  much 
service,  auch  records  should  be  averages  of  sevejal 
fini.  The  fariDer.  long  accustomed  to  a  locality,  dependn  lesH  on  tht^  ralendar  than  on  thtt  general 
Vbifea  of  the  weather  and  the  " signs"  of  the  season.  U  is  an  old  rtwtom  to  plant  corn  when  tho  oak 
InTMire  the  size  of  a  squirrel'B  ear.  In  -iirder  to  systematiKK  their  bui«iiie*(H  atnl  to  wttaldish  »  (ix*si 
point  to  which  men  may  work,  .lome  lnrg«f  planU^rv  set  a  formnl  date  on  whii?h  they  plant  certain  crnpH 
}Mr  after  year.  Thc«e»«in,h(;wevi.-r,  properly  determines  the  date  of  planling.  Tic  forwiirdni«B  uf  graw 
and  Creea.  the  condition  of  the  soli,  tJio  type  of  crop  surceBsion,  all  indicate  season  of  planting.  As  t 
rnggestion  to  the  uninstruct«d  planter,  the  averaj;e  or  usual  d&tea  of  planting  have  been  secured  from 
careful  p<>nions  in  sevt^ral  [i:irU  of  the  country,  and  these  datett  are  givm  on  the  following  pagcK  for  what 
Ikey  may  be  worth  to  the  rwider.  Theae  recordM  will 
be  nigg«titive  ft  the  beginner,  to  whom  any  (Ixi-d 
^lat«  or  standards,  of  whatever  kind,  arc  valuable  in 
enabting  him  to  plan  hia  work.  Aa  he  becomes  expe- 
ri«ac«d,  the  fixed  end  formal  epochs  will  have  less 
Bigniticance  to  him.  In  a  reclritled  region,  it  ir  pos- 
sible to  give  advice  by  months.  Onw  bwukH  callwl 
"caleodan"  were  iMfpulur,  particutarly  with  gar- 
defiBBi;  but  these  are  inapplicablo  to  cootinvntul 
"*■"■  Wf.  M.    A  nSkr  IlsU*.  fo*  ?lwraa«  osra. 
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SEEDING,  PLANTING  AND  YIELDS 
USUAL  PLANTING  DATES 


Alfalfa  .  . 
Artichoke  . 
Asparagtu  . 
Barley.  .  . 
Beans  .  .  . 
Broom-coni , 
Buckwheat . 
Cabbage  .  . 


Carrot.    .  . 

Clover.   .  . 

Cotton.  .  . 

Cowpea   .  . 

Field-pea.  . 

Plaxt .  .  .' 

Kafir  com  . 

Kohbabi.  . 

Lespedeia  . 

Lupine    .  . 

Uaiie  .  .  . 

Hangels  .  . 

Helilottw .  . 

Millet  .  .  . 

Oats    .  .  . 

Panoip   .  . 

Peanat.  .  . 

PoUto.  .  . 

Pnmpkin .  . 

Rape    .   .  . 

Rice     .   .  . 

Rutt^aga  . 

Rjre.   .   .  . 

Sunfoin  .  . 

Sorghnni  .  . 

Soybean  .  . 

Squash     .  . 

Sugar-beet  . 

Siig&r-<;ane  . 
Sweet-potato 

Timothy  .  . 

Tobacco  .  . 


Tnniip. 


Hftiitlme 


Ma;  10-Jnly 


Uay 

Jnne  1-15 


June 
Uay  1-16 

May 

Hay 


May 

May 


May20-Jimel 
Hay  1-20 


June. 
Hay 

May 


Hay  IS-Jaoe  1 
jDDe  1 
Jane 


May 


■Quebec 


Hay 
May 

May 

May,  June 
May  15-SO 
Mv  15-30 
Hay-July 
Hotbed  April 

Kbj 

May 


Hay 
Hay 


Hotbed  April 


Hay 

May,  June 

May 

Hay 

Uay-Jniy 

Uay,  Jane 

Hay 


Hay 

Hay  15-30 
Hay-Jniy 


Hay,  Jane 
Hay  or  Sept. 


U^  lO-Jnne  1  '  Hay  15-30 
Hay  15  j  Uay 


Hay 


Uay 

Hay 

Hotbed  Apr., 
plant  June  1 

May  15-Ju.  30     Hay-Jnly 


Vetch Hay 

Wheat '  May 


May,  Jane 
May 


Kew  Snaland 


Hay-Jnly 

April 

April,  Uay 
Uay 

Hay  15-25 
Jnne  1-20 
Har.-^one  16 

Uay 

Hr.  15-Sept  1 


Uay  15-Jnne  1 
Mar.  15-Hay 


April 


April-Hay' 12 

May  lO-Jo.  10 

Apr.l5-Hy.20 

Jnly 

HaylO-Ja.20 

April 

April,  Uay 


Apr.  15-Hy.  10 
Uay  5-31 

April 


Jnne  5-30 
Apr.,  Hy.,  Sept. 


Uay  10-30 

May 

Uay  15-Ja.  15 


Apr.  15-Hy.  15. 
Ang.-Oct. 

May  20-Jn.  15 

April,  May, 
Jnly,  August 

July 

April 


Csntral 
New  Vork 


Uay-Aug  15 
Uay,  June 

April,  Uay  15 
Mayl5-Jn.25 

Jnne  15-Jnly  5 
May 

Uay 

Harch-Ang. 


Uayl6-JD.25 
April-June 


Hay 
May 


Uay 
May 
Hay 

Uarch-Sept. 
May  15-Jy.  10 
April  ■ 
Uay 


March-July  6 

Uay 

Uay-Jnly 


Uay,  June 
August-Oct. 


May  15-Ju.  25 
May,  June 
Hay,  Jane 
Hay 


Uarch-Sept. 

Seed-bed  Uar., 
Apr.,  June  1 

May-July 

May -August 
April-Sept. 


GmitiU  and 
AUtwmk 


Feb.  20-Uar., 

Oct. 
March 
Feb.,  Ur.,  Nov. 

20-Dec.lO 
Sept.20-0ct. 

April-^ane 

April,  Uay 

Harcbl5-«) 

Jan.-Uarch  % 

Har.  20-Aprit 
Har.,  St.,  Oct 
Mr.  20-May  15 
May-Ang.  1 
Feb.,  April 


April-June 

March 

March  1-16 

March 

Uarch-Jnlyl 

Uar.,  Aug.  1 

Feb.,  Harch 

Apifl-July 
Feb.,  Harch, 
Sept-NoT. 
Ur.25-Apr.25 

May,  June 
Feb.  15-Har., 

July  1-10 
Hay 

Hareh,  Oct 

March -Hay 

July 

Mr.,Sr.-Nov. 

Sept.,  Oct. 

Mar.  15-Jnne 

April  10-Jnne 

April  6-30 

Mar.21-Apr.5 
Uay  1-Julyt 
March-Oct. 

May 

Feb.-Apr.25, 
July  1-10 

Feb.  25 -Mr.  10, 
Sept.,  Oct, 

Oct,  Nov. 


IndUsa 
(IdCBjette) 


April-August 

April  15 

April  1 
May  20 
Uay  20 
June  1 
Apr.  10-Jnne  1 

April  15 
Feb.-Aprii 

Uay  15-25 
April  1 


Uay  20 
April  16 


Uay  1-20 
Uay  1-20 

Jane  1 

Ur.  15-Apr.  10 

April  25-30 

April-June 
Hay  15 
Hay-Jnly 

April  20-25 
Sept20-OctlO 

Hay  20-31 
Uay  15-25 
Mqr  1-10 
Hay  1-20 


Hay  10-15 

Sept.,  Oct 

May-Auguat 

AprUI 
Sept20Oct.I0 


Ur.=Han:h;  Hy.=:Uay;  Jo-sjnne;  Jy.=July ;  ST.=Septeniber. 
'District  of  Quebec;  District  of  Montreal  about  twelve  d^s  earlier. 


t  For  others,  see  article  on  flax. 
t  Transplanting. 


SEEDING,  PLANTING  AND  YIELDS 
USUAfc  PLANTING  DATES,  continued 
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WlteonitD 

Hmnitoba 

MlsiOQii 
(Colamblt) 

Oklahoma 

Nbw  Mexico 

Colorado 

t  HontuDB 

April  lO-Jnly  1 
Hay,  Jone 

May  15'  Jane  1 
May  18 
Sboota  Hay  6 
May  10-25 
Jane  11 

Apr.  15  My.  15, 
Aag.l5-Sr.l5 
April  1  30 

Hr.20-Hayl 

Mr.20"Apr.lO 
April  15-mid- 
BDmmer 
Hay  10-25 

Not  grown 

Mr.  15~Jly.  15 

Mr.20-Apr.lB 
Feb.  1-Apr.  1 
Jnne  1-10 
Jane  1-Jaly  10 
Har.  l-Apr.  1 

Hr.  15-May  15 
Aag.  15-Oct.  1 

March,  April, 
Aug.  15-Oct.  1 

Uar.l5-Apr.20 
April 
April 

March  15-80 
May  16- June  1 
May  15 
June  15-July 
April  15 

April  1-15 
Har.l5-Apr.20 

Apr.  15-My.  10 

Hay  15 

April  10-26 
May  10-30 

Feb.  15~Hr.  15 

May  5 
Hay  20 
April  10 

Apr.  L-Uayl5 

April,  May 

Jane  20-^nly  10 

Mayl 

April  25 

May  7-16 
May  15- Jane  1 

Tr.  May  15-30 

April  2&-Ha7  15 
April  15-Hay  10 

Apr.  l-Jane  1 

May  20 

Mayl 
M^  10 

Apr.  15-My.  15 
May  I5-Jy.  16 
March  1 

May  20-31 
April  20-30 

Jane  11 
Hay  4-8 
Ha;  16-Ja.  15 

Spring  A  Bom. 
March- Jane 

Jnne  16 
April  1 

Uayl 
April  10 

May  1-^ 
Mar.  l-Apr.  30 

April  1-Jaly  1 

Harch-Jone 

May  16 
April  15 

April  10 

Mar.  16-April 
Hay  15 
April  15 

Hay  15-30 
Hay  1-15 
April  15-30 
M^r  20-Jaly 
April  10-30 

May  21 -Jane  1 
Hay  16 

May  1-8 
May  10-20 
April  10 

May  1-25 
May  5 
April,  May 
Jane,  July 
March  16-31 
Har.  l-Apr.  1 
Apr.  15-May  1 
Mr.  I5-Apr.30 
May  l-Jnne  1 
March-Hay 

Ur.  16-Ja.  15 
April  1-May  1 

April,  U^ 
May,  Jnne 

Ha;  12 
Mayl 

Mar.  1-Jane  1 
Feb.  16-Mr.  15 

Jnne,  Jnly 
Peb.-Jaly 

Mar.  16-Apr.  15 
April  1-10 

Hay  16 
H^IO 
Ma;  10 

Apr.  16- Ja.  16 
Feb.  15-Mr.  15, 
Jnne  16- Jy.  15 
April  1-May  1 

Feb.  16-Apr.  1 

May  l-Jone  30 
May  10-80 
Hay  l-Aogaat  1 

HiVlS 
June  7 
Apr.20-Jy.l» 

April-Hayt 

May  20-Ju.  10 
May  26 
April,  iiaj 

May  25 
May  20 
Up  to  July  10 

May  1-30 
Ang.  25-Sept  10 
Hay  10-20 
Hay  15-30 
May  10-30 
Hay  20-Jane  10 
Hay  1-30 

May,  Jnne 
Apr.  10-My.  10 

Hay  25 
Sept.,  October 

April  1-May  1 
Aag.l5-NoT.16 

Jan. -July, 
Sept.,  Oct 

Marcb-Jone 
MBr.l5.,Apr.l, 
Sept.  16 

Hay  6 

Apr.  I-Wlj  10 

Hay  21-3n.  1 
June  11 
June  7 
Hay  16 

May  1-25 
Jane  1-Ja1y  10 
May  l-Jone  1 
May  5 
May  1-25 
My.  16-Ja.  16 
April,  Sept. 

May  1-26 

March-Aagoat 

April,  Aogost 
Sr.  15-Oct.  30 

Mar.  l-Ang.  1 
Hay  15-Jy.  15 
Apr.  1-May  16 

March-June 

Hay  20 

May  10 

Hay  20 

Mr.  16-Apr.  15 

May20' 

May  20 
Mayl 

April  1-May  1 

April-Sept. 

H^  16-Jane  1 

Hay  16-21 

Hay  15- June  1 
Apr.  10-My.  10 

Hr.  16-Apr.  15 

Ha;  10 

Tr.  Hay  l-Jone  1 

May  1-20 
April  20-30 

Jy.  15-Ang.  SI 

Harch-Jone 

September 
Hr.  15-Apr.l5 

May  5 

April-Aogoat 

Sr.10-NoT.30 

Jan.-April  15, 
Sept.  1-Oct  16 

Mayl    ^ 

*It  there  is  enoagh  moistare. 

}For  Irrigated  crops ;  for  non-irrigated  cropa,  i 


t  Grown  only  at  hi^  elerationa. 
I  Boon  after  March  25  aa  conditiona  allow. 
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SEEDING,  PLANTING  AND  YIELDS 


USUAL  PLANTING  DATES,  continued 


Alfalfa  .  . 
Artichoke  . 
AaparagOB  . 
Barley  .  .  . 
Be&DS  .  .  . 
Broora-^orn . 
Buckwheat . 
Cabbage  .   . 

Carrot .  .  . 
Clover.    .    . 


Cotton 

Cowpea  .... 
Field-pea.  .  .  . 
Flax** 


April-Jone 


Feb.20-Mr.l5, 
Jy.lO-Aiig.6 


Angnst 
October-Dec. 


Jan.  15-Feb.  16, 
Ang.20-Sr.l0 
Harch-Jnne 


Kafir  corn  . 

Kohlrabi  .  . 

Leapedeia  . 

Lupine.  .  . 

Uaiie  .  .  . 

Mangels  .  . 

Memotu.  . 

HUlet  .   .  . 

Osto.  .   .  . 

Pamip   .  . 

Peanat    .  . 

Potato.  .  . 

Pmopkin  .  . 

Rape    .   .  . 

Rice     .   .  . 

Rotabaga  . 

Rye  ...  . 

Sainfoin  .  . 

So^hnm  .  . 

Soybean  .  .    .   .      

Sqoaah '  Hr.,  Ju.,  Aug. 

<jn„„K=»t  !  Jac.15-Feb.28, 

Sngar-beet  .    .    .  ^     Sr.20-Oct.l0 

Sogar-cane 

Sweet-potato 
Timothy  .  , 
Tobacco  .  . 
Turnip.   .   . 


'Arizona 
(Phtenix) 


Mevmdk 


Jan.,  Feb.,  Sr. 
20  Nov.  10 


March-Aognet 


Jan.-March, 
Oct,  Not. 
Sept-March  1 
Mar.-Apr.  15, 
Aog.  15-Sr.  15 


Tr.  Jan.,  Feb., 

Sr.  15,  Oct.  20 
Jan.,  Feb., 
Aag.20-0ctl5 


April 

April-August 
Jan.,  Feb., 
Aog.20-Nov.20 


April  .... 
Hay  20 

Apr.20-My.20 
May  1-10 
Hay  15 

Hay  16 
March,  April 


April,  May 
Hay  1-20  (not 

grown) 
Apr.20-Hy.lO 

(not  grown) 
May  15 


CKllfomla 


OctobeivFeb. 
Dec-Harch 
Dec.,  January 
Dec-Harch 
April,  Hay 
April,  Hay 
Hay 
Sept-April 

Sept-April 
April,  May, 
Oct-Peb. 
April,  Hay  f 

April,  Hay 

Sept-Hay 

Dec. -April 

April-June 
Dec.-April 


Orecon 


WaahliiKton 


Harch-Hay  16 

Harch'Hay  16 

March- Hay  15 
Har.-Hay  15, 

Oct-Dec. 
March-Hay  15 

May  15-Jane  1 

March-May  16 

Har.-Hay  15, 

Oct-Dec 

Uarch-Hay  16 

Har.-Hay  15, 

Oct-Dec. 


Apr.  20-Hy.  15 

April  1-Hay  1 

Mr.  10-May  15 

April  20 

Apr.  ffi-Hy.  2S 

HaylO-aO 

May  10-20 
Mar.  15-Apr.  1 
(under  glHaa) 

Apr.  1&-My.  15 

Mr.,  Apr.,  Sept 


Alaika 


March-May  15    Mr.  15-May  15 
March-May  15    H^  1-15 


Hay  1-16 

May  10 

Hayl 

April  1 


Marvh-Hay  15 
March-Hay  16 


Octobei^eb. 
Apr.20-Hy.20    April,  Hay 
Apr.l6-My.  15|  October-June 


Early  April 
Early  April 
May  15 


Apr.  16-My.l5 

May  10 

Early  April 
(not  grown) 


April,  Hay 
Dec.-April 
April,  May 
April,  Ml? 
Sept-May 
April,  May 


April  16 
Hayl 


Hayl 

May  IB-Apr.  1 
(under  gkae) 


Tr.  June  1 


Uarch-Hay  15 

March-May  15 

March-May  16 

Uarch-Hay  16 

May  16-Juiie  1 
Harch-Uay  15, 

Oct-Dec. 
Uarch-Hay  15 


Apr.  15-Usy  1 
May  1-15 
April  l-Jone  1 
Harch-Hay 


April  10 
April  1-U  V 1 


Harch-May  15 
May  15-June  1 
Uarch-Augnet 


April  1-May  1 
May  1-15 
April  l-Jnne  1 


April  15 


Apr.20-My.lS 
April  15 


Hayl 


Hay  1 


May  1-10 
Feb.-Aprit, 
Sept-Nov. 


Sept-April 
Dec.-Feb. 


Hay,  June 


Apr.20-My.l0 


April-Jone 
Feb.-April 
Hay  20  !  April,  Hay 

Apr.  20-Hy.  10 '  January-May 


March-May  15 
March-Hay  15, 

Oct.-Dec. 
Harch-Hay  15 

Uarcb-Uay  15  | 

Hay  15-June  1 

Hay  15-Jnne  1 

Harch-Hay  15 


May  ]-June  1 
Mr.,  Apr.,  Sept 


March-Hay 


Jan.,  Feb., 
Aug.-Oct. 


March,  April 
May  15 


Vetch. 
Wheat, 


May 

April,  May  t 
Sept-Hay 
Sept.-  Hay 

Sept- Feb. 


E^rly  April  Dec.-Uarch 


October -Dec. 

March-May  15 
March-May  16, 

Oct-Dec. 
March-Hay  15, 

Oct.-Dec. 
March-May  15, 

Oct-Dec. 


Hay  1-15 

April  1 

May  1-20 

Uayl 

May  1-15 

May  1-15 

Mr.,  Apr.,  Sept 
March  20 

(under  glaua) 
April- June 

April -Sept 

Feb.-April, 
Aug.,  Sept 


Apr.  15-My.  IB 
Winter,  July 
Spring,  May  1 


April-July  31 


Winter.  July 
Spring,  May  1 


*  From  Bull.  No.  48,  Part  III,  Aiiiona  Agricultural  Bxpeiiment  Station. 
fNo  commercial  product 


**See  article  on  flax. 

t  Grown  only  in  extreme  northprn  part 
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S««d  maehitifry. 

Scvd-sowing  is  one  epoch  in  cr')]!  practict.  Whatever  modifies  the  crop  inaDagement  of  a  farm  also 
fflodillt-s  lh*i  mvllioilit  or  purjuisps  iit  ^MnYtat;.  In  Chajiti^r  V  it  was  .ihowT)  that  crop  tnanaifenient  las 
been  pr-jfoundly  influuDCci)  by  the  mvuiitiwii  uf  mucliiiiLT}'.  Sonit-  of  this  iDvuntion.  alsft,  haa  hwn  modi- 
fied and  directed  by  changen  in  crop  tnaii(tBenn«nl.  Tlie  sartw  remark)*  may  Itf  made  with  a[KH'ial  fnree 
in  reference  to  the  seed-sowing  phai?e  uf  the  work.  In  «vvdini;  ufid  harvi-nting  mnchinory  wo  have 
ma^ie  great  progres«.  f'igR.  Ktl-2l')S.  and  aW  Figa.  117  Ufi  and  122,  123.  illiwirale  sunie  of  the 
jprogTMS  in  acwding  machinery,  and  at  the  Bame  time  exhibit  mMt  of  the  mwhanical  principles  that 
have  been  applied  for  pnttlnj;  »r<H]it  iiiln  the  ground.  Thf  nnrobur  of  ditferent  patterns  and  stylus 
of  machine*  is  very  great.   Ev^ry  largely  grown  crop  has  it«  own  range  af  planters  or  seeders. 


PRACTICAL  ADVICE  ON  SEKll-TESTING 

By  £'.  Bn'ivn  and  f.  U.  HiUmsu 

Tbe  quality  of  agricultural  Reedjt,  ejujn^ially  oi 
forage  crops,  has  Itet-n  siven  much  mort*  Httciiticin 
in  Eiurope  than  in  America,  European  countries 
have  BMd  contra)  in  varinuit  formA.  with  nvir  one 
taondred  seed-coatrol  xtatiuni;.  some  uf  lhi>m  uith 
an  iiit«niational  reputation.  We  have  developed  a 
flyatem  by  means  of  which  commercial  f•^rtiiiKe'r8 
an*  iiuld  unili^r  guaranteed  analytteH,  and  a  large 
part  of  thL-  work  of  toma  uf  our  Htute  a{:ncultiinLl 
experiment  stationa  is  given  to  making  these 
chemical  analyxutt ;  but  compnrdlivnly  little  atten- 
tion haA  been  given  to  the  tjuulity  of  seed!).  Nu 
flMilii  Hold  in  thiii  country  are  gunranUu'd  aa  to 
purity  and  germination,  and  but  f*.'w  cxptrimcnt 
stations  have  fitcilitiea  for  seed-te>*ting.  The 
United  :%tat(>s  Ile]iartmL-nt  of  Agricultun-  and  oitmv 
of  ihw  agricultDral  experiment  statinns,  however. 
have  dune  much  to  lihou'  the  imjK)rtance  of  giHicl 
mnmIh.  Publications  have  bet-n  issued  calling  atten- 
tion to  the  quality  of  variouA  kindH  of  xcr^dit  on  the 
market,  and  sampler  have  been  tested  for  the  infor- 
mation of  thr  Mndi^rs. 

Large  (luantitiem  of  low-grade  Kcreeningit,  eajje- 
cially  nf  clover  and  alfalfa.  ar«  im]iiirted  iLnnnally 
to  be  mixed  with  belter  tt>vAf>  and  wld  as  medium 
and  low  ^adeti.  ItsHideH  dirt  and  dead  need,  theite 
acf«onir>g8  contnin  largy  qanntitiitst  of  weini  wx^ia. 
B*al  has  shown  (Hot.  Cai.,  Auguat,  1905,  "The 
Vitality  of  Seeds"!  that  the  seeds  of  many  com- 
BKin  weeds  grow  after  having  been  buried  in  the 
groDnd  for  twenty-five  ycara.  .\tiiong  tht«i^  are 
pigwe«d.  black  mu^lanl,  «h>v|>herd*s  purw.  jjepper- 
grasH.  evening  primrose,  nmart- 
wei.-d.  purwlnm-,  curlyil  dock,  pig(>ftn- 
graw.chic'kweed  and  mayweed.  The 
purchastr  uf  lu*  ■  gradi.'  ee«l  is 
fouling  bin  bnd  with  weeJa  which 
may  apjii-ar  fur  years  afu-rwani, 
whiOL-ver  the  conditionn  are  right 
for  thfir  giTmin.'itirjn.  Farmers 
inakf  the  miMtake  of  tliinking  that 
thure  la  not  no  m'jch  differroce  in  i[i]a!ity  an  in 
price,  while  as  a  matter  cf  fad  the  good  e^.^•d  in 
the  low  grades  coeta  often  many  times  us  much 
per  )}nund  an  the  good  seed  in  the  in^t  gradi-si. 

Toting  Jar  fmrity. 

EvffrytiRo  buying  w.mU  Bhosld  have  some  kind  of 
a  lenR  with   which  to  examine  them.    The  form 


nc.  lot.   Ttliiat 
iMunillci . 


Hhuwn  in  Fig.  209.  cmting  Iweniy-tlve  to  fifty 
cents,  is  satisfactory.  Hy  spreading  grass  or  clover 
socd  Ihiiily  on  a  sheet  of  white  paper  and  looking 
at  it  carefully  with  a  Icai?,  it  is  easy  tu  detect  the 
(ire.-'cnc-e  nf  any  considt^rahle  nninunt  of  weed  seeds 
or  chalf.  The  scvdtt  u»cd  u»  adulterants  are  much 
more  difficult tndiatinguish.  and  in  allcaaesof  nua- 
peuted  ailullvration  winiiilc)*  of  thrt  tHH-d  should  bo 
sent  for  examination  to  the  state  agricultural  ex- 
periment station  or  to  the  Set-d  l«ibor.^tory  of  the 
ITniteti  StatM  I'upnrtmenl  of  Agriculture.  All  sted 
should  W  pniirtically  frinr  from  weed  seeds  and 
chaff,  and  contain  no  ai]ult*.-rautA.  Clover  and 
alfalfa  Hh<iu[d  be  bright  and  contain  no  brown 
seeds  or  dodder  fieod. 

Tfntinn  /or  germinatutn. 

All  the  ({uick-germinatiag  seeds,  such  ae  clovac, 
timothy  and  grain,  can  be  ua#ily  tested  for  ger> 
miiiation  by  any  one 


Fif .  110.    A  clmpla  nont»-iiuiI* 

RMd-lMUT.    Swur.  2W. '.Ml. 


with  the  simple  teeter 
shown  in  Fig.  210. 
Mix  thf  need  thor- 
oughly and  count  out 
100  or  200  8tH»  juHt 
afl  they  comu,  mak- 
ing no  Kolwtiun  ex- 
cept to  discard  any 
wocii  jifieda.  Put 
them  between  a  fold 
of  canton  dunnel  or 
some  similar  cloth 
that  has  lieeu  wafthwi 
in  boilinjT  wati-r.  tak- 
ing earn  not  to  let 
tile  seeds  Uiucli  oiio  another.  Ejiv  thi-  cloth  tm  a 
plati»,  moisten  it  well  but  do  not  saturate  it.  cover 
with  another  plate  and  keep  at  a  temperature  of 
iilHuit  70°  P.  Every  day  count  and  talte  out  the 
sproutwl  jw-ods.  In  four  t"  t«n  d-ivH  all  of  the 
good  Heeds  will  have  spruuted,  and  the  pLTCcutagw 
of  si'Lxl  that  will  grow  in  known. 

Some  of  the  grass  seeds  are  more  dillli'iill  to 
teat,  rei|uiring  more  exact  conditions  and  an  alter- 
nating temperature.  In  all  cjuws"  whcrt-  s^Ti-di*  d« 
not  gemiinnlf  well  in  the  airople  tester  shown,  it  is 
bout  to  send  thorn  away  to  no  bested  before  dis- 
carding them. 

Aif"W*rtj(  ion, 

Several  nf  our  mort  important  forage  crop  .ipwIk 
are  frequently  adulterated  with  s««d>^  costing  on^ 
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tiiird  to  one-bulf  thv  prico  of  thoDv  with  which  the/ 
&re  Riixed.  Red  clover,  alfalfa,  Kentucky  blue- 
grotu  anil  wrfhanl-^ii**  Bfivi  an.*  the  principal  oriw* 
aHected.   Thii  wvd  of  yeUow  trufuil  In  imporlvd  in 


Flff.  ill-     "Saedi"  or  Mrlxirnia  of  ipwlM  of  «arei.  wdEe 
[tlaau  ItuI  aid  unifllinni  loiiiid  in  inu*  acod. 

IxT^i-  iinarititit^s  from  Gurnian}'  to  be  uned  an  an 
adulterant  of  tmi  clurer  and  alfalfa.  It  In  a  low- 
growing,  li'jfommous  plant  nnl  cu!tiv,iU»d  in  the 
Umted  States  an<)  of  no  valiwt  whero  rcH  clover  nr 
alfalfa  will  grow,  Bor-clover  eeeJ,  which  is  combed 
uab  of  South  AmiTiciiii  wu<»l,  in  uUo  im|)urU.-i]  from 
fjermany  and  mix^d  with  alfalfa  se^d.  Dnglinh 
and  Italian  ryo-irraM  atnl  miianlow  fwn-iii-  seed  are 
frequently  mLted  with  orchard-grawt  need  in  vary- 
injf  prrtportioiis.  Canada  (jlui^-jfrass  aeed.  altbounh 
aaed  to  nome  (•stent  In  this  country,  is  impurUM]  in 
largi-  quantitiea  from  Onada,  to  be  mixed  with,  or 
aold  as  lii-ntucky  btuo-gra.-^  swi.  All  of  the^e 
aeedfl  n»ed  ae  adiiltvranta  resemblo  no  cloBcly  the 
sM(U  with  which  they  am  mixcij  that  thc-y  are 
difHcult  to  diMtiiifniish.  In  the  fullowin^  dixcuwiion, 
enlarged  pictuivs  are  givon  of  the  true  Kiwd,  in 
order  that  the  examiner  may  diatinguiah  inJultor- 


:^ 


Ftg.  112.    Red  elovn. 


»  ■ 


Pin.  113.    AMk*  clotcr. 


antB.  The  sedKea  frequently  occur  with  fp-asstig  but 
Ar«  not  n.'wd  m  adiiltnranta.  Some  of  th«  iieeda  or 
fruits  ar«  shown  in  Fig.  2L1. 

Farm  tmU  and  n/iulteranl*. 

Red  ri.[iVKH  ( TYi/nlivm  pratenu).  F\g.  212.  Fresh, 
w«>ll'maturiMt  sihk\  if  plump  am]  h'M  a  Kli);;ht  Ui8t<>r. 
The  coior  is  clear  yellow,  violet  or  variegated.  Old 
fiiMtd  loiti'S'  tht!^  colfird,  which  am  rAplacc)  bv  dull 
brown.  Artificial  poliahing  prixloces  a  high  luster 
but  do««  not  redeem  the  orJirinul  clur*.  Shriv«lfd 
screeninjpt  are  thin  owing  to  the  poorly  developed 
embryo,  and  dull  jrra-^ntHh  or  brown.  Well«devsk 
opeil  ttit^x  aru  somewhat  trianf^Ur.  munded  and 
have  a  broad  notch  at  the  near.  Sampii-H  of  t:<jni- 
RXircial  rui-d  exhibit  onitidomblu  difference  in  the 
average  size  of  the  steds. 


At^IKE  (.'LOVER  {Trifolium  hj/hridum).  Fig.  213. 
S(<eda  smaller  than  in  r«d  duvt-r.  areraging  sotm- 
whiit  lar^r  than  white  clover  seed.  FT««h  wteil 
has  little  if  any  luHter,  hut  tliti  olive  to  dark  green 
color  is  bright,  and  the  mottled  aurfac*  Axhibilod 
by  many  of  the  aeeda  ia  diatin^^t.  Old  .v«d  1o»m  it« 
Pireen  Cfllor  and  hi'<nmc«  dull  brown,  the  motllinR 
litiooming  indistinct  or  disappearing.  Such  »c«d  i» 
not  readily  ditttioguishablt-  frum  old  white  clorer 
auod. 

Ci([w.sos  ci,oVER  (TVi/Wiiini  trioini(irrim).  Pig. 
214.  Criraeon  riover  seed  is  readily  distin^ishMl 
from  that  of  the  oth*r  cIov>'r,t  by  tho  larg^  »i», 
oval  ami  mure  rnnndod  form  of  the  individual  Beeda. 
Fresh  seed  ie  reddish  i^tnk  and  has  a  |ironuunctxl 
luster.  A  dull  redduh  Drown  replaces  those  in  old 
auoil.  There  la  considerable  variation  in  thu  site  of 
aeuds  in  commercial  aaniplt*. 

Ai.KAi,FA OK  LUCERXE  (Mrdvxgo  lotiva).  Fig.  215. 
Fresh,  well-matured  seed  box  a  cloar  eT«enb>h  yel- 


9^ 


fy.. 


Fie.  ji4.   Crtauaa  cl»Ta.  rta.au.    Alfiiu  Mei. 

l«w  color  but  no  distinct  hiaber.  Its  greenish  color 
readily  distinnuishsji  it  from  the  mh\  at  the  eulti* 
vated  triie  cbiwrw.  Individiml  8tn'd«  vary  conniilcr- 
ably  in  form,  since  several  are  produced  in  each 
spiral  pod.  TliL*y  uru  angular,  oval-oblvngorkidnoy- 
shaped  and  ueunlly  have  a  light  Etri|>Q  on  each  etdo. 
YKi.i/>w  TRcroii,  y.Mrdini-to  lu/niiina).  Fig.  21*iL 
This  seed  is  largely  used  as  an  adulterant  of  red 
clover  and  alfnffa,  and  toiwrne  extent  in  alsike  and 
crimaun  clovern.  Individual  wiiis  aro  pmcticnlly 
the  samt'  sire  as  those  of  red  clover  and  alfalfa,  but 
larg«r  than  abiku  ^oL-d  and  smaller  than  nverag« 
crimaon  cdorer  seeds.  The  admixture  of  3fi  to  4!i 
pcrw-nt  of  this  seed  in  rvii  clover  ««Hi  gives  the 
latter  in  bulk  a  greenisli  lingo.  It  lightirns  thv 
g^^mi'ral  color  of  alsike  ,'H>ed,  but  does  not  materially 
change  that  of  alfalfa  ur  crinijton  cloi-er  wi<d.  Its 
detMtion  is  readily  accomplished  by  examining  in- 
dividnal  M<ds  with  a  len.4.  The  s^eds  are  produced 
singly  in  the  pod  and  bo  are  fairly  coostant  to  fcna. 


•  • 


V 


tif .  tia-    Teunr  trrtaU, 
aa  oduJteiant. 


ptf.  iiT,    BitT-dOTV, 
aa  ftdnltttaat. 
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Thvy&rc  oval,  with  tho  scar  notch  near  lhtit>iniill<:r 
end  -n-ith  a  prominent  projection  beside  it.  A  light 
fftripe  OD  (?ach  sidie  UHvally  cxWrnla  frnni  the  scar 
tov,-»rd  the  broader  end  of  the  iwod.   These  eeeds 


w 


t>. 


'# 


ptt.iii.  Ttjuxav. 


PU>I1>-    Oiebud-fraM. 


arc  faintly  grcvniah  yellow,  bucom ing  n-ddieh  brown 
in  afle. 

Rw|  clovttr  seed  (Fig.  2!2)  is  diHliigniifihwl  hy 
its  li|{htt3r  yijllijw  ur  viiilctt  c^itunt,  iUi  triangular 
fflrm,  broad  acar  nott^h  and  the  nfcwence  of  a  pro- 
jection at  the  *car.  Alfalfa  seed  (Pin.  215)  is  dis- 
tiiiKuiahi^  by  its  more  angitlar,  oblting  ur  kidrn^y 
furni,  only  the  latter  hnving  a  jirojection  befiide  the 
nearly  central  scar.  The  contrast  in  form  ia  even 
mora  pronouncwl  in  altike  and  crimnon  clover 
neda   (Kiffs.  213,  21-1.) 

Bi"R-rtj>vKn  {^Mtd\mgo  Ara^Asa,,  aa;  SMifaga 
4tnlititiat<t.  b),  Fip.  217.  Those  kinds  are  oeed  aa 
aa  adulterant  of  alfalfa  xvcd.  Mtdicaya  Araiiica 
ervdB  arc  mostly  kidney-uhuped,  the  xenr  beint; 
nt-arr.r  one  end  tJian  in  alfalfa,  a  diatinirt  |>rnjec- 
Uon  beside  it.  Fresh  swils  an-  light  yellow.  The 
larsesofidfi  are  larger  th.iQ  alfalfa  tUM^da  and  ant 
K»i]f  dlstingiiiithLd  from  them,  tb<i  »malk<r  boing 
di^tin^ifthed  only  with  ditliculty,  Mtdkago  dentic- 
mJoIh  secda  ant  muNtiv  larger  thiin  alfalfn  seode, 
ohiong  ■  kidney  -  flhapeu,  the  scar  noUih  prominent 
near  the  center  and  the  projection  sliuht  or  want- 
ing. Host  of  these  seeds  are  diHtinguisbabie  from 
tlM  othan.  They  are  cnmmvnly  darkor  than  tho 
seeds  of  Uaiiaigi)  Arnhim. 

TOHJTBY  (PMeum  pratentf).  Fig.  218.  This  seed 
haa  B  characteristic  appoorancv  and  te  rvadily  rec- 


m.  lia.    HMdow  l«Ma».  Ptg.  2ii.    R*d-up. 

ognind.  It  is  not  snbjMt  to  adult«ration,  biit  ia 
often  u  inpurity  of  alsike  seed,  oometimefl  of  red 
clover  Mcd.  The  seed  may  either  bear  the  hull  (a  !i)i 
«T  be  free  from  it  (b  b).  TJi«  urwswnoe  of  the  hull 
glvee  Ocsh,  well-cared  seed  a  liriKht,  silvery  white 
appearance.  The  dull,  oval  sowht  free  fn^m  the  hull 
are  dnrkcr. 


Orchard  -  crass  {J>iirfyi>  gl'mer<tia).  Fig.  2I&. 
This  wxA  appears  mostly  in  the  hull.  In  this  form 
it  is  fltraw-colored  or  darker.  Individtini  seeditare 
triangular  in  aectiun,  being  sharply  angleil  along 
the  Iwick,  tapering  toward  tiie  ends,  the  ajwix  awn- 
pointed.  Vii-wiKl  from  tiie  angled  buek  i>r  front 
they  are  carved  to  one  i-ide  (a).  The  surface  may 
be  smooth  or  somc-what  hairy,  the  back  hairy 
toward  the  upex.  Tho  rachitia  segment  is  slender, 
terete  and  Blightiy  curved,  rteedti  rest  (m  the  front 
face  (;i)  or  obliijiie  sides  (h  b)  on  a  level  aurfaec. 

Meaiiow  FEscfE  {FM/uDif/a/wr'(.  Kig.  2^0.  This 
R<M-iI  in  the  bull  in  liurk  titraw-rotored  or  light 
brown.  Individual  seedu  are  somewhat  boot-aliaped, 
taiMiring  to  the  snd*,  often  frayed  at  the  thin, 
papery  apex.  The  inner  face  (a)  is  flattened  and 
concave,  the  hack  nnmded.  not  angled  ;  seede  re»U 
ing  on  the  front  or  btu^k  on  a  level  surfuce.  Tho 
rachilla  segment  i.s  slender,  t«'ret*«,  straight,  dis- 
tinctiv  <^x]);inded  at  the  apux,  important  indistin- 
guinihmg  this  seed. 

RKlt-TDP  (.4,yroir(jii«/i»n).  Fig.  221.  Scod»minut«, 
moMly  in  the  hull  (a  a),  or  in  the  "chatfy"  grades 
largely  aarrounded  tiy  the  out«r  chaff  CW.  In  the 


% 


K*Bltick]r  1}lD«'BiiaH. 


Mr  H3. 

OasadA  Ua(-ir«M. 


"fancy"  grade  tho  seed,  practically  all  in  the  inner 
hull,  ia  very  light  gray;  individual  ivede  apindle- 
shajied.glrghtly  angie<i  on  theback,  the  edges  of  the 
hull  separated  un  the  inner  face,  exposing  the  grain. 
"Chaffy"  Kwds.  covered  by  the  outer  hull,  nro 
longer,  lanc<Mthaped  and  liear  n  purt  of  the  ftowu- 
8t*mlet.  Such  seed  ia  darker  colored  and  much 
lighter  in  weight  than  the  "fancy."  "Extra"  or 
"fancy  cleam^i "  need  cnntiiatu  largely  of  thin  outer 
chaff  devoid  of  seed. 

Kk.stiiitky  Bl.iiK-«:ttAKi(f'«ipra(nim).  Fig.  222. 
Bulk  «i-ed  is  light  brown  (ind  well-cleaned  need  \s 
free  from  chalF.  Individual  seeds  are  in  the  hnll, 
which  IB  lanc*.[ihap>4,  tajM>ring  to  sach  end, 
broadest  at  the  middle  and  triangular  in  cro»»-»ec^ 
tinn,  the  hack  of  the  .lewl  lieing  shaqily  angled. 
The  intL-rmiidiatc  nerves  of  the  bull,  one  ulung  the 
center  of  each  ohlinue  half  of  the  back,  are  plainly 
evident  under  a  lens  via  brii;id  rtdgex  (a  a').  Thew 
are  important  in  distingnishing  this  seed.  The 
edgwi  (if  the  hnll  ar*  Rc^parat^d  along  the  innw 
face  (b).  The  free  grain  of  the  seed  (c)  is  lanc«- 
Rhaiied.  wi  rte-colored  and  gro'ived  on  i>ne  side. 
Commercial  neul  i:i  usually  rubl>cd  froe  of  the  hatra 
on  the  angles  of  the  hull  and  ths  frail  apexes  are 
uiiUJilly  more  or  lewi  torn. 

t'.\NAB;i  RLUE-<:»Ai«  (J'ott  fonpram).  Kig.  223L 
Thia  Hoed  tn  bnlk  i»  nRcally  noroewhat  lighter  eol- 
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Pit  ii*. 
Knsliili  lye-iru). 


ored  than  Kentui^ky  blue-Kraas.  Individual  BeedB 
Aro  very  Rimilar  to  the  ]ntt«r,  honce  this  seeri  is 
u&ed  niiwt!)^ fully  an  an  siluUprunt.  The  itjiex  of 
the  soed  is  leiw  sharply 
pointvd  and  often  flnres 
namcwhat,  becoming 
rnuniicd  (c).  Tho  sl-wJ 
^^^^     Qiiaally  is  widest  a  little 

MjB^Km       nltove    th»    mtildlit    (it). 
^^^^^f       The  iiiU>nne]bti^  nervw) 
^^^^^  (h)  are   very   indistinct. 

The  presence  i>f  Canadn 
t)liie--^a»H  Ree<i  «ji  an 
iidiiltiTant  fiiii  Itc  di" 
tsrniiniid  only  hy  the  use 
of  a  Iciw, 
Hbrbnnul  OB  Engush  bte-gra«s  {Ldium  per- 

ennf).    T\f(.  224.    The  need  is  .<(i  similar  to  that  of 

tnuudow  fe«cuo  Chat  it  in  (tit^inguish^d  with  ilith- 

culty.   Th«  distin^fuiahinK  mark  lien  in  Ihi-  rachllla 

Belmont  ia)  which  in  flitltvnud  cxtcrniilly  and  grad- 

aally  broadens  toward  the  apes,  which  ia  scarcely 

i'Xitanded. 

Italian  RYE-CRAifS  (Loiium  ilalievm).   Fig.  225, 

The  iwnd  ixsiimiliir  to  that  of  |H>ri!nnial  rye-gama, 

nfth  the  6XP«ption  that  most  of  the  w^e  bear  a 

slender  awii  at  tin; 

apex.  The  ruchilhi 

segment  Is  somr- 

what  int>frmtKliaU< 

in   form   between 

that  of  poronnial 

Ty^-fcrass  and  that 

of  Ric-adow  fescue, 

hut    naualty    Ain- 

titiKHinhen  the  ryt- 

graas   from    the 

fl'SCUl'. 

Hoth  kindu  of 
Tyt-eroaa  3e«d  are  osed  ob  adQltersnta  of  orchard- 
ernfif  »««d>  Their  flatter  form  and  thi.-  uwu  of 
Italian  rye-irrasn  readily  diatinKQiah  them  from 
thf  antcular,  curvwi  wetffls  of  urchiini-p-a.^ 


GROWING  SKIiO  CROPS 
Uy   H".  M".  Traey 

The  reqainitiM  fur  Krowinc  farm  seed  of  the 
bvst  [quality  iirt.  (1)  a  field  lux  uf  weed  swds  or 
plants ;  (2|  the  use  of  pur*  .itock  seed  of  desira- 
hlv  xtruin  ;  (3)  m  to  harvest,  tho  crop  tui  to  Hiruru 
a  clean,  bright  eamplt^  ot  hi;;h  vitality :  (4)  the 
careful  use  of  machines  for  thnvhinn  and  cleaning 
the  8e*«l.  The  way  the  machine**  an  n«ed  i»  quitw 
as  imirartant  an  their  alructuri;.  Oftt^n  one  person 
wit]  siMHiru  a  poor  immple  uf  swd  whvn  anuthiT, 
by  a  wiser  dm  «f  tlie  same  machines,  will  Ret  an 
«xtrA-nne  sample  from  n  xiroilar  lot  uf  »>«*\. 

The  bnsiDsas  of  Krowinf;  seed  aropt,  on  the  farm 
may  bo  considered  und«r  three  general  divisinnii, 
according  to  the  diroct  purpoaw  for  which  the 
se«de  are  er»wn :  (1)  Thv  itrowing  of  iieeda,  usu- 
ally of  cvnAl  and  forage  cruptt.  to  bo  sold  on  lliu 
market  by  aample.  as  are  other  farm  crops:  (2) 


> 


Pic.  2».     IUIt«D  nrc-Ciow. 


the  growing  of  Eieeds,  chiefly  of  Harden  vegeta- 
b]m,  on  contract  with  Rv^^smen :  (^)  thu  grow* 
inf;  and  bTV«ding  of  Improved  Htraiiui  uf  s««ds  to 
he  UAc-d  on  the  farm,  with  the  sale,  perhaps,  of  the 
surplus. 

(tl  (irniriRff  en'tal  and  forayf-trop  ttedt  for  the 

Sfni^ral  markit. 

Tho  (Tops  grown  BptMirilkally  furecHKl  in  tht»  psftt 
have  been  chiefly  the  grmune-t  and  clovun,  the  only 
sp.-<!int  Hlfon  tving  to  swure  pnrft  mxid  unmixtHi 
with  weed  seeds ;  but  of  recent  yearn  there  has 
been  increa.'iil  att<.-iition  t«  irrowinii:  ."Mfed  ncft  only 
of  graKicri  and  clover  but  uf  ccrcalK.com  and  olhur 
crops  of  selected  strains  that  are  adapted  to  spe- 
cial m.fiU  aiul  uml-s.  Certain  nwrlioni*  an*  t^iipecia.lly 
adapted  to  the  f^owinft  of  certain  kinds  of  eeeda, 
For  exampio,  milUt  sdM  can  hi.<  grown  best  in  the 
southern  states),  clover  and  wheat  in  more  northi^m 
Section.-),  and  lield  oim  ill  the  central  stutes^ 

Tho  methods  var}'  with  the  kindn  uf  seed  and  the 
places  where  they  are  grown.  Usually  timothy  is 
cut.  lioiiml  into  hundlw*.  cured,  and  then  thn^^hed, 
being  cleani-d  in  ordinary  farm  mills  with  special 
3cr4wn.<(.  Orchard -graita  is  hnrvi'sti^d  in  much  the 
same  way,  Kentucky  blne-grtuw  Is  harv^t«d  by 
8tripper.t,  which  «triii  the  seed  frc-m  the  standing 
stalks,  Thit  gathered  euud  is  allowed  to  cure  in 
windrows,  on  hard  earth  floors  or  in  open  sheds, 
and  is  there  threshed  and  cleaned.  Clover  is  gtn* 
erally  cut  with  the  mower,  alluwed  to  cure  ia 
windrows  or  bunches  in  thn  Held,  and  if  then 
threshed  in  s]>ecial  machines  or  hi]ll4!rs.  With  the 
exception  of  the  stripper  or  comber  used  ia  gathe1^ 
inf  blue-grass,  red-top  and  a  few  other  kinds,  and 
puMildy  "f  s'ini«  finger*  to  be  attached  to  the  cnt- 
ling-bars  of  mowing  machines  for  culling  clovor 
and  pnas,  no  s|Hi>'iai  mnrhines  are  necessary.  Spe- 
cially t'linBtrueti-ii  machinex  for  bulling  clover  are 
doeirable.  bat  in  sections  where  clover  seed  can  1* 
grown  ppjfitulily.  threshers  with  sui,'ti  machines 
usually  move  from  farm  to  farm.  Tie  final  clean* 
ing  for  murket  ic  dcm-  by  farm  mills,  of  which 
there  are  many  funns  thai  do  good  work. 

(2)  GrffiTJrtij  ivgeiaUf  need  erKipt  on  tonJrad, 

To  many  farmers,  seed-growing  tar  a  widely 
advortiaed  firm  U  more  altriM:tiv«  than  growing 
ordinary  farm  crops;  and  a  seed  crop  which  can 
be  Sold  only  to  the  contractor  and  cannot  be  need 
or  frittered  nway  has  advantages  for  one  who  renta 
on  "cnip^han^  rental."  so  thai  soch  contracts  are 
eagerly  «vughl.  with  the  Mxcoplion  of  hit-nnial 
plants,'  as  onions,  which  are  usually  grown  on  «|ib- 
ciftl  i^owl  farms.  Sftodnmi-n  »*-H7iire  most  of  their 
stock  of  vegetable  seed  hy  contracting  with  farm- 
ers to  plant  a  certain  area  and  deliver  the  entire 
seed  product  at  an  agreed  price.  The  seedsman 
fnmishi's  the  stock  sewl.  the  farmer  only  under- 
taking lo  grow  and  hurvi-sl  lh«  crop  so  as  to 
secure  a  good  rlenn  sample,  the  se«dsnuui  b«>iDC. 
responsible  for  the  (Quality  of  the  stock.  Although 
a  single  seedsman,  but  one  of  the  largMt  of  the 
more  than  five  hundn<d  in  the  country,  lunually 
contracts  with  farniei*  for  the  product  of  20,000 
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to  30,000  acrcp  of  vvRetablL-  Btt;d  croiw,  yet  a  very 
xmall  propurtiun  uf  thu  farmers  uf  Uiu  country 
CAR  easily  proitaco  all  the  aecid  neniled,  and  a  Hiight 
orcr-production  results  in  »  (<ur|i!u8  ami  a  c«inst- 
qaeDt  reductiuD  tn  the  cuntruLt  \triciss  that  ki^ikIi!- 
mon  are  willinR  to  offer,  bo  that  Ronerally  a  sewl 
crop  'a  not  wpw:ially  prolltaH4?. 

One  who  has  soil  and  climntic  con^iti«Tifl  espe- 
cially adupt«<l  to  tho  growing  of  iK>niu  particular 
TeKetAblp,  &nil  who  is  famitiar  with  itii  cultur(>, 
but  who  is  situatii]  wh<.Tu  he  cannnt  hanillf  [iri>flt- 
ably  the  ordinary  farm  product,  cad  treqiienlly 
grow  itend  tn  advantage.  The  cultural  rM|uirr>- 
in«Qts  «f  a  ami  cro[i  are  not  iltfTcir^nt  from  those 
of  a  erftp  for  maritet  escept  in  the  harvestinp 
and  curing  of  tho  scod,  and  thi'se  features  ara 
not  enpecially  laborious  or  expt-nsire.  ('art;fal 
att«nti(>n  and  the  ilnirii;  vt  the  work  at  the  proiwr 
time  are  the  real  ewwntialH.  Sweet  corn,  pens 
and  beann  are  k^owh  snd  the  seed  harvest^  and 
eared  in  th«  »ami>  way  and  at  no  gri^at^r  t^x- 
penM  than  is  required  for  a  crop  of  the  grain, 
«xc«pt  that  it  JA  moro  important  in  gather,  cure 
and  Itandle  tbefle  in  such  a  way  aa  to  secure  a 
brijfht  .sampiv  and  tn  avoid  mixing  in  M;ed  from 
oth«r  crope.  The  yielila  that  mav  be  expected  vary 
KTttatly  with  differftnt  varieties,  out  generally  are  a 
little  lesit  thaTi  Ihiw  of  fl^lil  norta.  The  prii'^e  paid 
ar«  oanally  somewhat  higher,  xo  that  the  seed  crops 
ar<'  ofli-n  morft  profitnbl.!  than  the  grain  props. 

With  tomatoofl,  cucumbers,  melons  and  other 
pulpy  fntits,  the  fruits  are  allowed  to  ripen  and 
thi-  cur  I  y-mu  luring  ont-a  to  gi-t  a  little  ovtT-ri]»  but 
not  soft,  so  that  the  bnlk  nf  the  crop  can  be  gath- 
ered in  one  t<}  three  pickin)^.  The  fruit  is  cnixbed 
by  pflBBing  through  rollers,  and  the  He«ls  are  sepa- 
ntM  from  the  ititinH  and  mnrtie  pulp  in  a  itlnwly- 
re«olving  cylindtr  of  wire  netting  of  BUt-h  sise 
as  to  allow  the  Kvi-d  and  fine  pulii  to  pasK  through, 
while  the  skin  and  course  pulp  pmu  out  at  Ihe  end. 
The  cylinder  is  wt  at  an  angle  and  revolvt-t  slowly 
so  that  the  seed  will  all  l>e  shaki-n  out  inti.i  a  vat 
or  into  a  simple  board-lined  pit  in  the  ground,  and 
only  the  cnarw  pulp  pasa  nut  at  tho  orM'^n  i^nd  of 
th»  cylinder.  Tn«  ee^  and  liqnid  pulp  U  then 
albiwed  to  fi-rmmt  for  a  few  dtiys.  care  bujng 
taken  that  then-  ia  no  wutcr  or  rain  uildod  while 
famenting.  As  soon  as  the  mass  is  sutliciently 
•onred  00  that  the  sewl  will  eVip  cV>:irof  the-  pulp 
(2  to  10  days,  according  to  temperature),  it  is  sep- 
arated and  wnahi^  by  pawing  it  through  a  trough 
or  itluifta  box  of  Blowly-mnving  water.  The  aeed 
wttl«B  to  the  bottom  t"  1*  removed  hy  perforated 
voopa,  while  Ihc  pulp  floats  ulT  and  away.  Tho 
■Bed  is  then  rapidly  dried  hy  spreading  very  thinly 
and  stirring.  If  theaeed  is  allowed  toatand  inn 
ntaas  when  wet,  it  will  speedily  be  discolored  or  rot 
and  become  worthliiw  for  .liedRmfni. 

The  <M»t  of  weparating  and  curing  the  seed  after 
tb«  fniit  is  gathered  is  much  lees  than  one  would 
Mttppccu,  and  with  the  boat  convunienciut  ncod  not 
exceed  five  to  t«n  cents  a  pound,  according  to  va- 
riety. Very  little  apM'ial  machinery  i«  reciuirwJ  in 
TCgetahle  seed-growing,  and  must  uf  this  can  be 
OODfltnicted  on  the  farm. 


In  Fig.  2yt)  ia  tthown  a  aide  view  of  a  horoe- 
powLT  machine  for  siwding  cuuumbera,  melons, 
aiitnmer  squashes,  tomatoen  and  other  pulpy  rropa. 
The  cut  shows  the  machine  ready  for  work,  oxccpt 
thai  the  reel  is  shown  without  the  wire  netting 
with  which  it  should  be  covered.  Thin  netting 
should  be  of  atont  wiro  and  of  one-half-incb  mesh, 
or  a  little  larger.  The  reel  is  about  three  and  one- 
half  foct  in  diameter  and  six  feet  long,  lie  upper 


Pit.  tlB,    Mxchloo  tot  bcoiUdk  i>u][ir  Toectatilea.    Tlu  net- 

cnd  is  formed  of  two  (.M.ini nion  bent  fellots  of  buggy 
wheels,  britted  together  so  as  to  break  joints;  the 
lower  end  ha.'^  no  rim  except  the  selvage  edge 
of  the  piece  of  wire  Helling.  Thu  reel  is  built  on 
a  shaft  connected  with  the  trundling  rod  from  the 
powor  and  the  shaft  of  the  roller  by  knuckli'  joints. 
These  allow  the  reel  to  be  given  any  dt-nired  incli- 
nation by  raining  or  lowering  the  journal  block  in 
tile  jack  which  auppwrtJ*  the  lower  t^iid.  The  vat  is 
simply  a  hole  in  the  ground  lined  with  boards  so 
as  to  keep  dirt  out  of  the  st-eils  but  allow  the  jitlco 
to  soak  away  into  the  soil.  In  prnetice  the  vat 
should  be  made  diieper  than  it  shown  and  have 
guard  boards  to  prevent  the  seeds  and  juioo  Hying 
from  th«  rwd  imt  i^n  Ihw  ground.  It  will  be  neces- 
sary to  act  the  machine  where  there  will  be  no 
danger  of  rain  or  other  wat«r  soaking  or  running 
into  the  vat.  In  Pig.  227  th»  same  machine  la 


nt.  W.    Mua  et  SMdei  oboirn  in  I'ls.  izt. 

ahown  with  the  hopper  and  reel  taken  olf,  and  Lbe 
frame  tijii>fd  forward  to  show  the  rollers  as  if  wo 
were  loijking  down  on  tlu?m.  The  rollers  should  be 
made  of  hani  wood,  and  are  about  sixteen  incbi*x 
long  and  twelve  inches  in  diameter,  having  eight 
grooves  about  three  inch^  wid^  and  one  and  one- 
half  inflhee  deep,  cut  with  a  spiral  of  one  cog.  The 
teeth  or  cogs  arn  about  one  and  one-half  inches 
wide  and  would  ho  better  if  faced  with  Mtrap  iron, 
The  rollers  might  be  m."»de  of  soft  wood  and  tho 
t«eth  faced  with  iron,  but  thvy  would  be  much  in- 
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f«rior  to  those  of  hard  wood.  The  bolU  whicli 
secure  the  journal  block,  in  which  the  l^t-hand 
roller  turns,  should  mow  in  slola  iii  ihv  frame  no 
Oiat  th«   ralleni   can   b«   Bet  dllFereot  diHtancea 


i«SO'«»n-     r^ 


Flt.  us.   ■■dine  (or  wwnitlu  mttrmeloa  hM. 

t.]*vt.  For  CHCumbers,  tomatoes  and  waUf^neloru^ 
It  will  Ira  fcrund  bust  to  set  th«  rolters  as  rloco  aa 
{HMsible  without  injariiiK  the  .loedii ;  but  a^  open  as 
possible  and  stiil  turn,  for  eummor  S(|iia«h  and 
muskmelons.  Th«  frame  is  made  of  4x4,  and 
nay  be  of  pine.  Fi{;.  228  illustrated  the  machine 
in  action.  la  Fig,  22&  is  pictured  a  table  on 
whirh  cucnmbitrH  may  be  sfteded. 

(8)  Ornipini;  a>ui  brttding  nffd  er^pi  /or  komc  U«. 

It  hiw  liopn  eli'Jirly  dnmofiiitratwi  that  it  ia  pos- 
rible  to  increase  the  product  per  acre  of  th«  average 
£uiQ  up  to  40  pur  cent  simply  by  th^  u&e  of  im- 
pnved  straisB  of  seed  >dert>lope>d  on  the  farm  itself, 
it  tiM  flORt  of  a  littlt!  wi'll-ttirectcd  efTrirt  on  the 
part  of  t]n?  f^rm^r.  Thtrt  ia  no  more  pffeclive 
wny  of  incn>asiiig  th»  mnnoy  profit  of  tho  farm  ant) 
th«  attra<;trv«nit4S»  of  iarn\\iig  as  an  occupation, 
p&rticuiitrty  to  ak-rt-minded  youni;  mi.-ii,  than 
through  wi&o  otforts  in  the  improvumBnt  of  the 
quality  of  the  seed  to  be  naed, 

A  most  important  fai^tiir  cofitruUini^;  the  profit 
of  any  crop  isuniformity  in  the  plants.  With  moet 
orfljin,  th«  profit  would  b«  grnatly  in<'r<'ft«i'd  if 
eact)  plant  wore  only  i^uul  in  ijuiintity  and  quality 
of  yield  to  that  of  the  best  onfl-third  of  them. 
Soporlativu  individuikln  ran':ly  add  to  the  valu«  of 
a  crop,  while  markedly  inferior  i>ne«  alwayn detract 
from  it. 

The  character  and  poteBtlality  of  every  plant 
grown  dinrntly  from  »«mJ  ju-nnis  to  ho  flxnd  and 
ltih«n>nt  in  th«  8o«)  iUi.if\f.  and  iit  made  up  of 
a  bakncied  aum  of  potontialitioa  and  iimitationfi 
inhoritfl  in  diffuri'nt  dcgrei.'*  from  each  of  its 
anceatorfi  for  an  indelinit«  niimlier  of  giTerationii. 
Then:'  in  a  liitftrence  in  the  dt-irrwi  to  which  ptanttt 
Imtc  the  power  of  tranamittinK  their  individual 
characteriatica  to  their  dcact'ndantii,  or  in  thoir 
prt^potvRvy.  and  w<i  can  l»  earv  a«  t'l  the  potential 
charact«r  of  the  seed  only  in  proportion  an  we 
know  the  characUT  and  prf^pot'>nt  pow«r  of  it« 
anccston.  It  may  not  be  posaible  to  know  this 
fully,  but  Wfl  can  accompliith  much  by  a  wIav  eyit- 
Ivm  »i  plant  svloction  and  breedinK.  A  somewhat 
full  diHcu«ion  of  thta  subject  in  jrlven  in  Chapter 
ni  and  under  a  namh«r  of  tha  individual  [!ra|iH,  m 
that  it  is  necHssary  here  to  give  only  a  few  f(i>neral 


directions.  Study  yoar  plant  aad  Mltk  un  the 
exact  type  which  would  be  most  practically  daflira- 
bl)^  and  write  oat  aa  full  and  coai|^t«  dcacriptioo 
of  ]t«  cbaracteristicB  as  possible.  With  the  descrip- 
tion  in  hand.  iW)t(>ct  one  to  ten  or  more  planta, 
which  most  fully  accord  with  it,  aroidiog  those  of 
ph(^nom«nal  cxeetlence  in  some  parttcttlars  at  the 
co«t  of  d«ficii>nci«n  in  othois.  Save  tlio  «e«d  of 
each  selactod  plant  separately,  even  if  the  plants 
thi^msclvve  cannot  be  diaUn^teJied  from  «ach  other, 
and  plant  that  of  each  selected  individaal  by  itwif. 
thou);h  all  may  txe  8id^  by  Hide  in  a  itingl«  block. 
When  the  plants  mature,  go  over  th«  differvnt  lots, 
that  LI,  the  nlanta  jfrown  fr<inj  the  need  of  each  of 
th&  select)>d  individual  plttntx,  and  r^jMt  tbow 
lots  la  which  the  plants  show  the  Kreateet  varia- 
tions, even  if  in  m  AoxnR  you  ruject  a  f«w  planto 
of  superinlive  merit.  Select  the  two  or  three  loto 
in  which  the  planU  nioHl  uniformly  accord  with  the 
description,  and  from  these  lots  seloct  plantii  to 
repeat  the  prncetifl.  The  object  is  to  secure  a  fixed 
typo  of  plants  that  aro  nniformly  of  tho  desired 
ty|»e,  rath«r  than  superlative  individaal  plants.  The 
n-maindur  of 
the  sewi  from 
thtt  best  hiUi 
can  he  used  for 
a  general  crop. 
Thp  esftcn- 
tiab  for  succeee 
in  seed  ■  breed- 
ing are  (I)  a 
cli-ar  conct'i>- 
tion  of  the  ex- 
act tyiM>  o  i 
plant  wanted ; 
(2!  a  curL-fully 
writtcji  out  de- 
scripbion  of 
that  tyiJe  and 
very  riRid  ad- 
horvmcd  to  it 
in  all  fle lec- 
tions; (3)  eaviue  and  plantinR  separately  the  seed 
of  each  selected  plant;  (4)  continuing  to  leltct 
from  jjunnration  to  generation  from  the  product  of 
the  BL-lcctcd  [daiitii  thast-  that  are  moat  uniformly 
of  the  desired  type.  In  some  castw,  where  xuch 
crop*  as  garden  |was,  bi-ans  or  sweet  corn,  which 
have  some  feeding  value,  have  U'^n  grown,  farmtrs 
oft^n  come  into  possKgsion  of  seed  that  has  been 
rejected  by  seedsmen  as  unfit  for  thvir  uee,  and 
plant  it  as  a  ReLd  crop,  making  no  elTort  to  have 
the  accd  pure  and  anmixeii  Such  .stock  speedily 
degenerate  and  can  be  sold  only  at  a  roduccd  i)rtco 
or  whun  tb<.'  regular  supply  haa  failed.  Quite  a 
proporti'in  of  the  tomato  wed  used  in  thi«  country 
eorafu  fr.im  canning  factories,  being  washed  out 
from  th«  waste  of  the-  tablw  where  tha  fmit  is 
prepan^l  for  canning,  or  from  lota  of  fruit  that  U 
over-ripe,  or  that  need  for  catsup.  If  aaved  from 
equally  good  fruit,  such  seed  ia  aa  good  as  that 
from  field)*  grown  eapecialty  for  need,  bat  uxually 
it  corner  from  a  mixliirp  of  fruit  of  different  aaiu 
and  qualities  and  is  of  very  poor  quality. 


FIc.  m.  TiMs  on  wblcb  cuoimtcrt  may 
tW  ModOd,  T)"i  tniH  In  ••iiprlcl  un 
llir.  tjilili.niiil  lialvil  lijr  biiliitt  [inilitd 
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THE  GROWING   AND  TRANSPLANTING  OF 
KIELIMIJIOF    PLANTS 

By  L.  a  Cotiett 

^on  a  cultsnl  st&ndpoint,  field,  as  well  as  truck 
extf^  nay  bo  diridud  into  two  groups :  (]]  those 
thst  are  propat^aW  from  wed  plantixl  whrru  tho 
crop  in  to  maliiiv,  and  (2t  thus*-  Kf"*"  trnm  fh^ 
planted  under  special  environment  for  tho  |)iir]iuHc( 
of  producing  plant*  wUk-h  may  be  traiwfi'rriad  to 
the  field  when  the  moil  and  tumpi^rAturt!  conditiona 
hAV«  become  conKenial.  The  objt-cU  8ouj2;ht  hy  thft 
un  of  cpecinlly  proparod  Et^-Wds  arc  to  k-ngthuQ 
the  aeason  for  pkntJi  i^quirin;;  a  Ions'  pcrii^  far 
nabuiniC.  to  brinz  plaiiU  to  mutiirily  out  of  th«ir 
natanl  Mason  and  to  increase  the  supply  of  plant- 
ing material  from  plants  rf<)airinK  iq»Kiial  methods 
of  propagation. 

Araong^  the  crops  which  nr«  handled  extcnitvely 
in  artificially  }irepnr«d  soed-bctia,  aro  tho  follow- 
ing ;  eabbaice  (pikt^e  221),  ontons,  beet:^,  sweet-pota- 
toes (pae:e613),ci.-1cry,toiiai.'C(i{pagv639),tuniato«tt. 
pappem,  and,  to  &  less  extent,  sugar-cane  (page  505) 
Bad  eassHva  (page  227).  the  Ijuit  two  being  cirops 
vhich  are  f^own  by  transplaiitin;;,  althou^li  no 
i>jM>cial  wK-d-bwl  is  Ufraally  t^mployod  for  starting 
tM  plants.  With  each  of  the  crops  in<jntionod,  the 
peculiar  nature  of  the  plant,  the  time  and  method  of 
transplanbing  it  to  thu  o)h.mi,  ii»  well  as  il«  rtH^i.-<t- 
aBC«  to  cold,  determine  to  a  large  extent  the  type 
of  seod-bed  in  which  the  yi>[in^  pLintK  am  |rrown. 

AdrUt  on  tprcifit  crojw. 

OaUojK. —Plants  for  thu  early  crop  of  cabbage 
at  tbe  South  are  ^rown  fr»m  svfAs  sova  in  tiie 
open  in  September,  fur  transiilantinK  to  the  6elii  in 
DecemWr;  whih-  at  the  Nurth  an-dn  are  sown  either 
in  votdfraines  in  Septernbi-r.  aud  wintefiid  undor 
cover,  to  be  tranaplanletl  to  the  open  early  in  the 
Spring,  or  thoy  an;  down  in  thi-  ffr^enhonsft  or  hot- 
bod  ^om  January  to  March  and  grown  in  a  low 
tcnpcratsre  with  plvoty  of  air  in  order  that  the 
plants  may  be  of  nuitulitv  size  for  tranapEiiRting  to 
tbe  open  in  April  or  May. 

OnwiiJt,— In  tile  cajsH  of  oiiionn  of  tbtf  Bemiuda 
type,  the  common  practice  in  Texaii  is  to  bow  the 
MM  in  S>-ptembi'r  or  rirtobcr  in  a  carefully  graiied 
and  well-enrit'hfti  bed.  which  can  he  irrigated  and 
th«  yonng  plants  ki-ipt  grDwinx  viKoroasly  up  to 
the  time  to  traaaplant  them  to  the  Jteld  in  Lk-cem- 
her.  .A.t  tbe  North  onions  are  hnndli-d  in  .i  dilTerent 
way.  All  tbe  onions  which  art>  tran^planUil  fur 
teld  porpoeea  are  f^rown  either  in  coldframes  or 
botbfwi,  thd  *.n(ii  twing  t»()wn  yarly  in  Fvliruary  or 
March  and  the  young  plants  placed  in  the  open 
aft«r  the  Hoil  ha.*  booirnc  thorougbly  wurni  and  in 
a  high  state  of  cultivation. 

Airfare  lem  extensively  tran»pliintcil  than  the 
tvro  crops  Just  mentioned,  but  in  some  localities 
they  ^re  sown  in  erildframos  in  the  fall  tn  be  trans- 
plaiit«d  to  the  field  early  the  following  Pulvruary  or 

CM»r»'— While  cekry  it  culliratod  very  txter- 
lively  in  certain  parts  of  ('nlifomia,  Ohio,  Michi- 
gan, New   York  and  Florida,  plants  arc  usually 


started  in  plantrbeds  in  tbe  open.  For  some  of  the 
extremely  esrly  crops  At  the  North,  it  is  nec&isary 
to  bring  the  plants  un  in  the  greonhonse  or  hot* 
bed,  but  for  the  main  crop  it  is  sufficient  to  eow 
the  eeed  in  tha  op«n  in  spocially  pr«pnr»i  bnds, 
the  seed  being  scattered  in  rows  or  broadcasted, 
and  in  some  casee  truni-planted  before  it  is  finally 
set  in  the  field.  Ordinarily,  however,  on  an  exten- 
sive scale,  tbe  plaiil-tKul  is  sinifdy  .sheared  or  gone 
over  with  a  light  mowing  machine  befori;  trans- 
planting in  order  to  n>duc«  the  tnp  surface.  Then, 
with  a  special  digging  machine,  tho  plttnts  are 
liftt-d.    They  are  usually  set  in  the  field  by  hand. 

Commrrriat  prodttclioii-  of  ]JanU  /vr  traniplnnliiig 
purpone*. 

RfMido  tho  methods  of  producing  field-crop  plants 
already  guggeeted,  whiuh  are  usually  practiced  by 
th«  propric-tor  of  the  m8rket-gardi!>n  or  Irtick-farm, 
there  are  those  who  plan  to  mu«t  the  inevitable 
loBiH'H  anil  failures  whicb  annually  befall  a  gniatcr 
or  K-^e  nunibur  of  th»«w  engaged  in  the  field  culture 
of  transplanted  plants.  Large  and  distinctive  enter- 
priser's of  this  chanuTtfir  now  exist  near  both  Bal- 
timore. Md..  and  Charleston.  S.  C  The  managers 
of  these  industries  maintain  extensive  wt«d-bedH 


Tig. 130.   A  tnutapLutiiic  muhlM.    TlMtwonm  whohAodl* 
llie  iilnntf  ilf  b«hlDd. 

both  in  the  open  and  under  glass  in  order  that  they 
may  l>e  prepared  to  mtel  tht;  demand  lor  plants  for 
thu  garden  ur  truck-farm  at  all  svasunK  and  in  any 
qaantity.  One  flrni  operating  a  bosineas  of  this 
characU'r  annually  devote*  f(nir  to  five  acres  to 
cabbage  plants,  four  to  six  acres  to  celery,  and 
large  areaa  to  tomatoes,  boctA,  pcppi.«r«  and  ospar- 
agun,  besids  some  two  acres  \inder  glass  devoted 
to  the  propagation  of  ornamental  btsiding  plants. 
These  firms  do  cxcliimvcly  whulu»iilc  business  and, 
while  well  known  in  the  trade,  are  little  known  to 
thu  public  outsidi*  of  tnick-fnrmi ng  di-^tHcts.  One 
of  the  plant  producers  locateti  in  an  especially 
favor^'d  luwility  on  th*!  south  Atlantic  cotuit,  con- 
ducts  a  business  which  enables  him  to  supply 
cabbage  plants  in  carload  lotf.  This  grower  six 
years  ago,  was  able  to  meet  the  demand  for  cab- 
bage plants  from  sixty  poundit  of  Heed  sown  on  two 
acres.  At  the  pr^xenl  time  he  ust^s  over  one  tun  of 
seed  nn  abnnt  seventy  acres  of  land.  Extensive 
grnwere  ari>  nblo  to  prndnce  plants  undtT  farornhlu 
conditions  at  very  tow  cout,  and  in  msiny  localitiee 
it  hae  como  U>  be  the  practice  of  thv  growers  to 
depend  on  the  "plant  men"  for  their  annual  supply, 
often  ua  a  question  of  economy. 
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TraniiplaTiHntj  maehineri/  (Fig*.  230,  R43,  871). 

i^w«i>l-p'>l.iitou8,  tomstOM  and  tobaccu  art:  the 
crops  moHt  exl*naive!y  planted  by  machinery  at 
tho  prL'Sunt  timo.  The  foaeibility  of  handUng  cab- 
l>a{re  by  Rinchincry  is  attractinR  th«  attc'iition  of 
gniw«r«,  bticitusc  of  thu  diflit^utty  of  securing  suffi- 
cient hand  labor  to  tr!Lna|>]unC  the  extensive  acrc- 
aHL*  of  llii«  crop  ROW  griiwn  in  the  tmclting  reyion 
of  the  Atlantic  coiist.  Up  to  the  prwtent.  bowuvyr, 
th(!  Torlcof  transplanting  th«  imrmmse  tiumlieraof 
cabbaf^e  plantit  annually  prottuc^'d  ha^  all  b^en 
done  by  bund,  as  in  aifio  the  caaei  with  ociians  and 
beulA  which  huve  be«ii  Bubjfcttnl  to  thia  type  of 
cultivation.  It  is  probnlile  that  a  machine-trans- 
planti-r  will  nt-vt^r  l)eail.-ipt«il  to  tb«  grDwing  of 
beet^  or  onionit  bevause  of  th«  limited  apace  be- 
tween the  individual  plants,  and  the  prciKiiTsily  of 
the  rows  in  which  thi-y  are  eit ;  but  where  tho 
spiicu  between  the  individuul  plunts  is  ^i^bteen 
incht-a.  and  tbu  distancf  lintween  the  rows  sulli- 
cient  to  allow  of  cultii-aUc.n  by  horse-power,  aa  in 
ttiHcaseof  c)ibbaeK.flW(H-t-;K»tali)«.'s.  tobacco,  Uima- 
toes  and  iwpiwre,  it  iu  pt<rfectly  feiisihle  tu  nm-  a 
mnchinc  to  assiHt  in  transplanting  thcae  crnpii. 

Tpuck-grnwiriK  hiw  rcnchetl  the  point  whwo  it  ifl 
•  necawary  to  take  advantatre  of  every  opportunity 
tu  n^luco  the  cunt  of  pfMluctitm.  The  uau  uf  the 
mechanical  transplanttT  ia  one  of  the  foctorB 
which  is  bound  to  play  an  important  part  in  reibc- 
ing  the  cost  of  prcNlui-inf;  cuhbago.  It  will  un- 
donbtodly  do  for  cabbage  what  it  liaB  already  done 
for  ewMit-potato^  and  tflhnceo.  Celery,  while 
grown  at  suiiicicnt  distance  between  the  rowa  to 
admit  of  uiiinK  a  tranHplanter,  is  set  so  closely  in 
tht?  rows  thut  it  in  pmhablo  that  it  will  m-vi^r  he 
feasible  tu  use  t)ii»  imjdeinent  for  transplanting 
tho  crop.  In  fact,,  many  of  the  plants  which  ritquire 
special  Htti.'ntion  at  trun>>]ilanCin};  tiino  and  aro 
more  or  less  exactinc  in  regard  to  handling  wiM 
always  bavL-  to  be  truiu<planti:d  by  hand.  It  should 
be  perfectly  feasible  to  handle  pucar-cane  and 
caas&va  with  tbe  traasplantinK-macbinesi, 


LBGAL  WKIOHTS  OF  AOIUCL'LTURAL 
PttODUCTS 

I.  [JNiTKD  Ktatf."*.— Ailaptecl  from  Circular  No.  10  of 
B-urcnu  of  f>inii<lard«,  Dniiirtmnnt  ot  Cvmmtsrct  and 
Labor,  IsDued  \pril  1,^  VJOT,. 

"Theae  tablta  hIiow  ibo  weights  in  p<>uniEn  por 
bntihel  legally  establishwl  f()r  various  producU  hy 
the  (leveral  «tatw  nnd  (for  cuittoms  purpoaes)  by 
Coagrese,  Tht  lack,  of  agrwmont  oetw^en  the 
wuightH  thu»  locjilly  e.-tUiblitchiHl  in  erontly  to  be 
TCKTctti^d;  they  are  published  here  exactly  a»  they 
app«ar  in  the  statiiten.  The  local  weights  for  tlte 
more  common  i»>innKM)iliei>.  Kuch  a»  whitat,  corn, 
and  oaf,  ar*>  fairly  uniform,  bat  even  these  do  not 
ain'««  with  the  weight*  nf  Standard  Uniti-d  Statiui 
buahol  owaaanw  uf  the  respective  products.  In 
nunycaaco,  monover,  in  which  the  w<.-tKht  of  the 
}>imM  h  flxcid  by  law,  purcha-ie  and  sale  arc  hIso 
pemitted  by  capacity  meavurL-M.  which  deliver 
quantities  dilTeriBt!  from  those  based  on  the  legal 


wcightf."  Sinct*  thf«<«figiir(«  wor«  compiled, Indian 
and  Oklahnma  territorit^  have  lie^n  combined,  and 
it  ift  not  known  to  what  extent  the  figures  now 
apply  in  tho  nuw  rtate. 

List  of  proiliictH  for  which  legal  weights  have 
beuQ  Jixi-d  in  but  ufiti  or  twu  states  : 

Apple  seeds,  40  ponada  (Khode  Island  and  Toa- 

nUML'«). 

ItReEanmed  wed,  t12  prianiis  (Florid.!). 
BlackberrieR, 32  pounds  Hows):  48  pounds (Tan- 

m-.-ot-;);  dried.  2&  pooads  iTenni*see). 
niuvbiirriMi.  42  ponniii  {MinDwinia  i. 
Bromus  inemis,  U  poandi  (North  Ditkolii). 
Cab)>iiK«.  6C  puiind«  (TenneesM). 
Canary  iMd,  60  pounds  (T^nnMBM). 
Cnntsbapo  molon,  50  poondii  (TAnn«MM>). 
CberriMi.  40  ponnds   (Iowa);    with  ntntn*.  56 

panndstTi-Dnesseet:  witbout  stems,  G4  pounds 

(Tennaajiiw). 
ChestnatA.  TXt  pounds  iTenneNieei;   57  ixjunds 

(Virginia  I. 
ChufaiM  puunda  (FIuridii\ 
Cotton  fwi,  atupic,  42  poualt  (.'loulh  Carolina). 
Cui;uiTilH>r*,  m   piiuniifl   (MiitHOUci    and   Tt^nntM- 

■tt^l;   50  |>ound«  1  WiRcotisli;). 
C^rrnnt*.  iO  pound*  (Iowa  and  Ulnneaata). 
Fepil,  ho  piiundii  (il:uUiwhuHi'lIsi. 
Grains,.  4IJ  potinds  (lova):  iutih  utenui,  iS  poandi 

iTenneuM):  wtlhout  lUima.  60  pounUa  (Ten- 

nessBB). 
Gusvos,  o4  pounds  (Florida), 
Hickorj*  num.  ."a)  ihjuiuJs  (Tenneweet. 
Hominy,  60  pnnndii  (Ohiul:  62  ponnda  (Teanea- 

Hot*rrnA\t'h,  £0  pounds  iTennesMel 

Itatian  ry».grim  Mod,  29  Founds  (ToaaeMM). 

jahaton-erwu,  28  poonda  <ArkflDsu). 

Kattr,  56  pounds  (Kansas). 

Kal»,  30  iiDUiiiLi  (Tonnetaeu). 

Lnnd-ptanter.  inopnundu  (T*n.ni>>iimi> I. 

M«at  ( 7 ),  4(!  pounds  (AlsbamB  i  unbolted.  48 

IHviinils  (AlsbmnaX 
MiddiintTN  linr,  40  pnunds  (Indiana);  cotme  mid- 

dlinii:*,  30  poaada  llndiuna). 
Millet,  Japsntee  barnyard,  35  pouod*  (W»»«a- 

ctiuntU). 
Mnstud,  90  ponniii  (Ti'nncAiM). 
Flams,  40  pounds  i  t'loridu) :    64  pounds  (Tmu 

ni!ii>uH<). 
rtoms.  dnm),  ZS  pciunds  (Mictiitran). 
ro[)coni,  70  |i<mnii«  llndiuna  and  TennaM««>:  in 

bhu  ear,  42  pi'unds  (Ohio). 
rioniMi,  lirii-il.  28  pinind.H  (Idaho):    ^min,  4fi 

poundf  {liluhci). 
Quini-HH,  48  puunds  (Floiida,  luwa.  and  Tvnnof- 

«><■). 
ttiipe  Mwi,  50  poands  (Wi»con«in). 
Raspherrits.  32  pounds  (Ksmuu):    48  poanda 

(T6nneai»«). 
Rhuliarli.  Ttli  iwuridi,  (TvnnMSH). 
Sage,  t  pountii'  iTynnriiwe). 
SaUits.  'M  pounds  iTenni!«»ee>, 
Sand.  ISO  jumiidn  (Iowa*. 
Spelt  or  fi:\i\U.  10  [imnie  CNtirt})  Dakota);  46 

|iuand*  i^ulh  l^akotu). 
8piii4K.'li,  30  [wunds  iTtfnnew*). 
StrsvbarriM,ft2fHMinds([owal:  48 ponndi  (Tm- 

ne«M«il. 
Sngar^aas  seed,  57  poonda  IKew  Jaiwrl. 
V^nt-oraM  seed.  7  pmuda  (TMnwwe). 
Walnnta.  50  ponnili  ffannnwaa). 
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LEGAL  WEIGHTS 

(IN  POUNDS)  PER 

SU8HEL. 

ApplM 
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1 

Cora 
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1 

1 

5 

1 

50 

i 

1 

8 

s 

n 
42 

s 
0 

1 

0 

• 

56 

If 

i 

s 

3 

h 

1 

1 

1 
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a 

1 
ll 
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United  SUtea 

.. 

48|.   . 

48 

Alabama   .   . 

.   .  124 

47:  60 

,     , 

.   .     .   ■ 

.  . 

. 

70 

75 

56 

.    . 

^ 

Ariiona .  .  . 

45  '55 

54 

Arkanaaa  .   , 

"W 

24   48 

■60 

14  1  20 

48 

52 

60 

70 

74 

56 

48 

sai 

California .  . 

50 

.   . 

.      - 

; 

40 

,       , 

.   . 

.   . 

.   . 

.   . 

.  . 

Colorado    .   . 

48 

60 

.   .     14 

r.2 

60 

70 

60 

Connecticnt  . 

48 

25 

48 

60 

_      ^ 

'60     .   . 

20 

48 

50 

60 

.   .     .   . 

50 

,  , 

44 

30 

Delaware  .  . 

,     J 

^       _ 

^      , 



44 

48 

Diat.CoL  .   . 

J 

,       , 

1 

,   . 

1 

Florida      .    . 

1-48 

24 

48 

■^ 

48 

.   .|20 

*   " 

.   - 

70 

66 

48 

32 

46 

Georgia.  .  . 

24 

47 

■60 

14    '20 

52    .  .  1  60 

70 

66  1  48 

30 

Hawaii  .   .   . 

48 
48 

•   ■ 

■   ■ 

■■ 

42    .  .  1  60 

■   • 

.... 

Idaho.  .  .  . 

''45 

28 

Iltinois  .   .    . 

24 

48 

•60 

46 

14 

20 

52    .. 

60 

70 

66     48 

Indian  Ter.    . 

■    . 

•   ■ 

.   . 

.   . 

.  . 

■   . 

■  . 

Indiana  .    .    . 

?f> 

48 

60 

Id 

14 

50 

60 

If) 

56 

60 

Iowa  .... 

48 

24 

48 

60 

46 

. 

14 

20 

30 

52 

60 

•70 

66 

Kanaa*  .   .    . 

"48 

24 

48 

60 

46 

,   , 

'14 

20 

50 

60 

>70 

.   , 

60 

Kentacky  .   . 

24 

47 

•60 

•45 

14 

20 

56 

60 

•^70 

.   . 

66     50 

Loaiaiana  .  . 

48 

.   . 

■   . 

.   ■ 

.   . 

.   . 

56 

.   . 

.   .     .   . 

Maine    .   .   . 

44 

48 

60 

60 

48 

50 

56 

..!-«) 

Maryland  .   . 

,       , 

,    J 

,     J 

, 

.   . 

.   . 

J  ^ 

,   . 

.  .  !  .  . 

Maaaachnaetta 

48 
48 

25 
22 

48 

48 

■60 
60 

46 

14 

20 

48 

48 

60  :  60 
..     CO 

■"50     50 

44 

AO 

Michigan  .  . 

.   .    "70 

56 

50 

Minneaota.    . 

*«) 

28 

48 

60 

_ 

50 

14 

.   . 

67 

50 

45 

60 

70  '  .   . 

56 

■   ■ 

*  'T 

Misainnppi.  . 

26 

48 

•60 

46 

14 

20 

48 

60 

72  !.   . 

56 

48 

44 

48 

32 

Miaaonri.  .   . 

48 

24 

48 

■60 

46 

14 

20 

62   50'  60 

70 

56 

50     .. 

33 

HoDtaca    .  . 

45 

,    , 

48 

60 

.   .     50 

14 

20 

52 

50    60 

70 

56 

50 

Nelnwka  .  . 

J       ^ 

24 

48 

•60 

46 

14 

20 

^?, 

. 

60 

70 

56 

50 

Nevada  .  .  . 

.  . 

.   ■ 

.  . 

N.  Hampshire 

, 

.. 

62 

56 

60 

New  Jersey  . 

50 

25 

48 

60 

,  . 

50 

' 

64 

_ 

New  Mexico  . 

_       ^ 

'    ■ 

New  York.  . 

48 

25 

48 

60 

20 

, . 

48 

50 

60 

'       ' 

*       ■ 

60 

44 

30 

North  Carolina 

■   - 

48 

■   ■ 

.   ■ 

.   . 

50 

60 

,  , 

46 

48 

30 

North  DakoU 

53 

48 

60 

60 

20 

30 

42 

fiO 

70 

56 

Ohio  .... 

50 

24 

48 

60 

56 

50 

60    60 

68 

56 

Oklahoma  .  . 

,     . 

,     . 

48 

60 

60 

20 

30 

42 

fiO 

70 

66 

,   , 

Or^oa  .  .   . 

45 

28 

46 

,       , 

.  . 

.  . 

42 

fiO 

■       " 

Pennsylvania. 

•   ■ 

47 

•  • 

•  • 

48 

60 

68 

.   . 

.   . 

.  . 

Rhode  Island . 

48 

25 

48 

60 

46 

50 

20 

48 

50 

60 

70 

66 

50 

44 

30 

South  Carolina 

.   .  [  .  . 

1 

.   . 

.... 

»48 

46 

48 

30 

<ql 

Soath  Dakota. 

.       , 

J 

48^   60 

.  .  :  60 

20 

30 

« 

.  .     60 

70     .   . 

66 

Tennessee  .  . 

'W 

24 

48 

■■eo 

46 

50 

14 

20 

42 

50 

50, -60 

70 

•74 

56 

-      s 

60 

48 

28 

Texas.  .  .   . 
VUb  .... 
Vermont    .   . 

45  '28 

48 

■60 

20 

42 

. .:  60 

70 

72 

56 

.     . 

.    . 

32 

46     .  . 

4ft 

62 

fio' 

4»  60 .  *60 

-      ' 

■      ■ 

*    ■ 

-      - 

Virginia    .    . 

.   .    28 

1 

48 

•60 

14 

52 ] .  .  :  60 

70 

66 

60 

32 

Waahin^n  . 

''46     28    48 

■  . 

42'.  . 

fiO 

West  Virginia 

.  -    25    48 1  60     ,  . 

52'.. 

GO 

58 

,  , 

,   , 

ViiMBgln  .    .  1  eo  ;  g&    4S 

60    .  . 

60 

20 

50 

go;  60  1.   . 

M  '  ,  . 

44 

AO 

•   ■ 

•   ■ 

.    ,      ... 

-    - 

*Nnt  ilallTiHl. 

•  ^mM  xliltB  livaBB.  M  lln, 

'  Snsru^bMU  anil  miinfdli 


^B)Ml1*a  b*na».  U  Itm.  1  valtat       l>I„  the  00b. 


■  Can)  In  ejtr.  TOlbi.  nstllDee. 
1  nril  at'TCT  fTOWDi  SSlbs. 


iBulliih  blno-tnvH,  1)  Ibt.i 
DRtln.  44  Ibi. 


llnillBncHrn  In  «»r. 
'Cnni  lumir,  Koi.  lloMityl.TO 
]ha  :  SH  Ihi ,  Mof  1  U,  Sitw.  I. 
■Snjbvsni,  W  lUi, 
*"  "rd'-V'-il  ftirn, 
nflni'n  iinnlielli"!  tHMna.Mlba. 
'Indian  pom  atrtl. 


PStandard  micht  biuhal  rem 
neiil,  bolM  or  iuibolt«d, 
48  lb*. 

qHatnnd. 

'  Xirtrd  bMni, 

*  K*d  And  whItP. 

<GTeaDnDihelledeon>,1001bi. 


150 


LEGAL  WEIGHTS  OP  AGRICULTURAL  PRODUCTS 


liXIAL  WEIGHTS 

ON  POUMDS) 

pbh 

Bl^HGU  conUnued. 

i 

3 

1 

■ 

8 

3 

1 

M 
■9 
X 
S 

s 

a 

B 
m 

! 

|l 

Da 

i 

■0 

n 

11 

.— 1 

LilDd 

3 
0 

OoIddh 

* 

1 

1 
£ 

■I 
0 

S 

a 
C 

•1 

IL, 

n 

i 

h 

1 

5 

■cJ 

-a 
%=> 
p 

^ 

^ 

*3 

It 

s 

1 

c 

S 

0 

\ 

M 

£ 

United  Staiee 

56 

&i 

3S 

^ 

Alabama    .    . 

.  , 

^  , 

J    ^ 

.   , 

32 

t       . 



33 

I  , 

.  , 

Aricann.   .   . 

_ , 

,  , 

f.  , 

t       1 

«      a 

_    , 

32 

,             B 

,  , 

,        B 

.  . 

Arkannaa  .    , 

lifi 

^  , 

J  1 

, 

,      , 

SO 

32 

57 

33 

_  _ 

California  .    . 

-  • 

52 

■  ■ 

•      - 

.  . 

82 

.  . 

. . 

■  . 

Culorad-D   .   . 

44 

66 

SO 

32 

57 

i 

J 

C0Dll«Cticilt   . 

£5 

4G 

. , 

56 

70 

^      ^ 

B      , 

32 

52 

, . ;  4fi 

'33' 

^        , 

,  , 

Deiaffore  .   . 

,    f 

, , 

56 

4            B 

.    . 

•      ■ 

,       , 

! 

,            B 

.  . 

Diflt.  Col.  .   . 

,     , 

.      a 

.   . 

,            . 

B             B 

■      ■ 

,       , 

I 

p            , 

,        . 

_  , 

FbridB  .    .    . 

.... 

.    ■ 

-     . 

50 

32 

56 

.     . 

22 

60 

Gmtrgia,    .    . 

66 

8 

44 

' 

, 

80 

32 

57 

-  J  1  4  4- 

S3 

^   , 

,   . 

Hawaii  .   .    . 

_  , 

-    ■ 

.... 

66 

J     ^ 

_  . 

32 

,      , 

^     , 

^   , 

^   ^ 

Idaho.  .   .   . 

Sfi 

1  , 

R6 

4     4 

,  , 

36 

,      , 

28 

p   , 

145 

(lliaoiii  .    .    . 

56 

8 

44 

•  ■ 

■   • 

*  * 

80 

38 

■  ■ 

32 

57 

j 

33 

,   , 

led  ion  Ter.    . 

.   - 

IndiaDA  .    .    . 

M 

44 

,  , 

»3.5 

50 

32 

48 

14 

33    G5  ,  33 

Iowa  .... 

Eifl 

40 

44 

BO 

m 

50 

XA 

57 

32   ...  33 

,  , 

KaiLBSfl  .    .    1 

5G 

"8 

H 

44 
44 

50 
50 

"fie 

SO 
35 

32 

60 
50 

'Si 

57 
57 

''se 

14 

..    .  .  1  33 

Koatnckj  .   . 

LonisiuiB  .    . 

.   . 

.  ■ 

»  . 

-  ' 

■  • 

.   . 

Maine    .   .   . 

11 

4S 

•32 

52 

45  1  .   .    .. 

Maryland  .    , 

,      4 

.  . 

,  , 

>  . 

.      ^        .      . 

26 

,      , 

1 

HaBBachnsetta 

fifi 

,      , 

4G 

.  . 

<56 

70 

1 

32 

52 

>      ■          -      •         1    * 

.   . 

Michigan    .    . 

40 

ftfi 

44 

fiO 

,      , 

■TO 

,  , 

.  .'  50 

82 

54 

U 

33 

.       .     1     .       .          .    . 

_   ^ 

Minneaota .    . 

36 

40 

tfl 

50 

48 

■      t 

80 

,  . 

4S 

32 

52 

14 

42     ,  -    .. 

1 

.    . 

MisBitaippi.  . 

m 

44 

. 

60 

80 

38 

50 

32 

57 

1 

MiasoDri.  .    . 

wi 

44 

46 

,      , 

_ 

«     a 

38     50 

32 

57 

hoi 

14 

36 

44"     ....     48 

Honlana    .    . 

Sfi 

44 

50    .   . 

,   , 

80 

30 

^       , 

32 

.'57 

50  1,  .    ..;  4B 

Nethraaka  .   . 

m 

8 

44 

60  1  .    .     ,. 

80 

30 

60 

32 

57 

25 

3S 

■      f         I     •        1    I        ■      I 

NsTula.   .   . 

, 

.  - 

.  - 

-  ■ 

■  - 

■      ■ 

N.  Hampshire 

.. 

^ 

^  _ 

32 

,      . 

,      , 

I     ■        J    I   '    I      I 

Naw  Jersej  . 

SB 

.  .  W  . . ' .  . 

■  ■ 

i  - 

30 

faV 

B             i 

New  Uexico  . 

, , 

^     , 

,      , 

I    I        I      ■ 

_  , 

_      _ 

.      . 

B             , 

' 

New  Yorli ,   . 

55 

45 

.   , 

66 

70    .    . 

_  _ 

32 

57 

B             , 

1 

North  Cam Lina 

' 

65 

.  . 

66 

.  . 

. . 

32 

■    ■ 

■     ■ 

'      ■ 

22    .  , 

1 

North  Dakota 

na 

. 

80 

50 

3S 

52 

^            ^ 

\ 

Ohio  .... 

Sfi 

,   . 

44 

so 

J 

70 

J   , 

34 

50 

32 

66 

■            «. 

•   ■        >     * 

OklaboniB  .   . 

^ 

.  , 

.  , 

m 

,  . 

,  , 

32 

52 

B            f 

■    i        it 

Oregon  .    .    . 

.  , 

66 

J  , 

,  . 

i  . 

32 

,       , 

■<T            * 

..     46 

PoaseylvBDia. 

66 

.... 

.  ■ 

32 

GO 

■      ■ 

. ,    -  . 

Tthudo  Island 

5& 

44 

.  .'  60 

70 

.   .'  38 

50 

32 

50 

■      ■ 

50 

EoDth  Gojutina 

B             ■ 

South  Dakota. 

Rfi 

.... 

,  , 

SO 

32 

52 

Teonesaee  .    . 

56 

48 

8 

44    .  .    48 

.  • 

ifi 

80    .  .   >^ 

32 

'66 

m 

14 

S3    50     .  ,    23  "56 

Texaa.  .   .   . 

56 

44I  .   .    48  '.  . 

....    50 

S2 

B7 

Utah  ...    . 

(         ■                                                                 i                    ^            M. 

^ , 

^       J 

,     , 

Vennonl    .    . 

.  .     4fj     .   . 

m 

,  , 

32 

&2 

VirKinia     .    . 

56    .    . 

8 

44    12     48 

1        J 

.  . 

80     3S     50 

1        1 

30 

57 

28 

14    34    .   .     33     22    .  . 

Washington  . 

66    .    . 

1        1 

06 

,. 

1        > 

32 

.  . 

.  . 

.  .    . .  1 '46 

West  Virginia 

«!.  . 

,  , 

H2 

.  .    .1 

.  .    .  > 

_      -          .       1     .    .     .          .1. 

Wucanain .   . 

fifi: .  . 

8 

44    .   .  I  48     56 

70 

80     U  1  50 

32 

67  ^,  , 

44 

Wyoming  .    . 

..|.  . 

■   - 

•               '                                          11 

■■r-  -i !■  ■ 

■   ■ 

.  ■    •  ■ 

t 

*Not  defined. 
■Haltire. 

''Unwaahed  pluterinf;  hair, 
8lfaa.;waBhed,  41be. 


'Shelled. 

''Bottom  onion  seta. 
'Strike  meaanre. 
'Top  onion  aeta. 


'Slacked  lime,  40  Iba. 
''German  Missouri  and  Ten- 

neeaee  millet  seed. 
'Uatnrad  oniona. 


JBnttoD  onion  rata,  32  Iha. 
''Matured    pears,  56    Iha.; 

dried  peara,  26  Iba. 
'Green. 
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LEGAL 

WEIGHTS 

IDJ 

POUNDS)   PER 

BUSHEL, 

continned 

Pwi 

PolBtOH 

a 

o 

1 

Si 

1 

t 

1 

i 

E 

1 

Salt 

a 

1 

i 

a 

1 

1 

a 

TOTBlllI 

a    en 

* 
■> 

9. 

1 

3 

s 

1 

I 

5 

& 

■ 

1 

«* 

^ 

4* 

E 
5 

S5 

HE 

i 

United  Sttttee 

60 

60 

66 

.. 

.. 

60 

Alabama   .    . 

60 

ffii 

60 

56 

,    , 

^   , 

65 

W 

AriHiDa .  ,    . 

,       , 

. . 

,   , 

_   . 

A6 

,    , 

,   , 

,     , 

60 

Ark-aiuaa  .   . 

60 

fiO 

m 

,   , 

14 

m 

50 

60 

60 

67 

60 

Calif  omta. .  . 

■   - 

54 

eo 

Colorado  ■  ■ 

do 

56 

80 

45 

60 

CoDn«cticQt  . 

60 

60 

u 

60 

46 

60 

m 

56 

. . 

50 

70 

20 

,   , 

,    _ 

^  , 

fX) 

60 

Delavore  .    . 

.   . 

,  , 

.  . 

SO 

Diet.  Col.   .    . 

60 

. 

^    _ 

,     , 

nDri-da  .   .    . 

•  ■ 

60 

60 

.  . 

66 

60 

66 

54 

60 

Georgia.  .  , 

2& 

60 

,, 

66 

60 

48 

fi6 

46 

56 

60 

Hawaii  .  ,    , 

^     , 

,    , 

^     , 

56 

, 

, 

,   , 

GO 

Idaha  .... 

.  . 

fiO 

A6 

60 

Illinaia  .   .    . 

.  . 

60 

60 

56 

66 

50 

45 

55 

60 

lodiaD  Ter.    . 

.  . 

.  . 

.  . 

-  - 

IndiuiA .   .  . 

60 

65 

.  , 

56 

60 

45 

65 

60 

low*  .... 

60 

4fii  ,  . 

56 

60 

•M 

if; 

fiO 

Eaiuu  -   .    . 

60 

50    ,   . 

56 

66 

60 

66 

45 

66 

60 

KentD-ck;  .  . 

24 

60 

60 

5,5 

60 

.  . 

56 

50 

65 

45 

60 

60 

LoaiaiuiA  .   . 

,  . 

-  ■ 

.. 

-  . 

£& 

60 

Maino    ■   .    ■ 

60 

60 
56 

■■ 

■  ■ 

60 

&o 

50 

60 

70 

GO 

.- 

50 

60 

Uorylaad  ,  . 

Miuauhnaatti 

«)' 

60 

64 

45 

Ml 

56 

. 

50 

to" 

S!0 

45 

^   , 

60* 

Miutiigaa   .  , 

60 

R6 

60 

bi4 

^ 

66 

46 

58 

60 

Uinneaota.  . 

60 

m 

60 

"^14 

hs. 

56 

57 

46 

60 

UudMtppI.   . 

24 

60 

60 

60 

6ft 

50 

42 

•  - 

45 

56 

60 

UiHonrl.  .  . 

66 

■BO 

66 

fiO 

44 

60 

iW 

60 

42 

4ft 

45 

,    , 

42 

60 

Hoiituii.    .  . 

60 

60 

5fi 

50 

45 

50 

60 

Kebruka  .  . 

fiO 

fiO 

60 

6ft 

60 

30 

45 

56 

60 

Nevada  .   .  . 

■  ■ 

.  . 

N.  KanpAhira 

60 

60 

60 

56 

.. 

^     , 

-  * 

,. 

60 

New  hmf  - 

60 

54 

60 

56 

. . 

_  , 

,  , 

60 

New  Meiico  . 

,   . 

,     J 

.  _ 

.  . 

.  . 

,       _ 

New  York.  . 

60 

54 

60 

45 

50 

56 

.  . 

66 

70 

20 

45 

.  _ 

60 

North  Caralins 

60 

44 

66 

.  ■ 

GO 

North  DahoU 

60 

46 

60 

56 

80 

46 

60 

60 

OWo  .... 

60 

50 

60 

6ft 

56 

45 

60 

60 

Oklitlionu .  . 

60 

46 

60 

5fl 

SO 

.    . 

42 

60 

GO 

Or^un  ... 

.  . 

60 

fift 

60 

PemngjiTaiiii. 

.  ■ 

56 

.  .. 

66 

*62 

86 

60 

Rhode  lalond. 

'fiO 

54 

60 

SO 

66 

W 

70 

20 

66 

45 

60 

60 

South  Carolina 

^      ^ 

Sonth  Dakota. 

fiO 

46 

fiO 

56. '  80    .   . 

42 

60 

60 

Teaneaaee .   . 

30 

60 

60 

60 

'■14 

.    .    06   50    .    . 

50 

66 

45 

50 

60 

Teaai .... 

JW 

60 

m 

60 

55 

45 

55 

60 

Utah  .... 

,  . 

.  , 

Vennmt    .  . 

fiO 

60 

Sfi 

70 

46 

60 

■60 

VErginia    .  . 

•W) 

56 

56 

li! 

66 

60 

Ah 

65 

60 

WuthingtoB  , 

60 

56 

W 

WestViiginia 

,      , 

60 

,   , 

. 

56 

_    ^ 

45 

p   , 

60 

WilCOEllD  .    . 

^  - 

60 

&4 

60 

46 

6fl 

so 

56 

60 

70 

20 

45 

Ai 

60 

Wf-nming  .... 

1 

-   ■ 

■  ■ 

•■ 

■   ■ 

•  ■ 

.  . 

•  ■ 

*  Sorghtun  Mechantnin  aoed. 


'  Including  split  peas. 
''Black-fljed  peai. 


•Indian  irtwat,  46  Iba. 
'Grmuid  aalt,70lbB. 
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II.  CaSada.— S"rtiiin  90  of  the  iMjwclSun  aiiJ  ShIb  Act 
of  the  Depanmtmt  of  Aericaltorc  fur  thr  Unminion 
al  Cuiiula.  d«a] lug ' with  the  le^L  weighu  at  tana 
finxiucU,  rciiilti  lut  fullown: 

"In  contracts  for  the  sale  and  delivery  of  any 
of  the  undtrnicntioneii  artklwt  a  buahi-1  ehall  he 
determined  by  weighing,  unless  a  bushel  bymeiiaure 
IK  ftpticitilly  aicrw'd  upon,  and  the  wi^ight  equiv- 
Bl<-nt  to  a  haaiw]  tubull,  BXCo|tl  as  hereinafter  pro- 
vided, be  as  follows : 

FDnmb 

Barky 48 

BuckwhEob 48 

Flaueed S6 

ladiw)  corn 66 

Oats S4 

PeaM 60 

Bj» Ba 

Vtaeit 60 

Section  337  reads  aa  followa : 

"In  contract  fur  thu  8al(>  and  delivi^ry  of  any 
of  tho  undermentianed  articlea  the  bushel  shall  be 
d«terRiiDcd  by  weighing,  ank-n^  a  bushol  by  meas- 
ure is  specially  agreed  upon,  and  tbe  weight 
oquivaleut  to  a  bushel  shall  be  as  fallows  : 

Pnnndl 

Beau 60 

BeeU 60 

Blu-graM  Hcd 14 

Cinwte 60 

CutoT-be«ns 40 

Cl<»vcr  Kwd 60 

Uanip  mm] 44 

Kalt 86 

OnioM GO 

Punnipa 60 

Potatoes 60 

Timothy  mtei 48 

Tmiiipfl 60 

"In  the  province  of  (Jnebec  when  potatoes  aro 
•old  or  offered  for  t^ale  by  the  ba^,  the  bag  shall 
contain  at  loost  80  pounds." 

Fruit  pctciaga. 

Sub-section  I,  Section  325:  The  minimum  lejral 
limit  of  apple  barrel  is  a  barrel  havinjf  a  dimension 
of  not  lesB  than  twenty-six  inehr-i  and  one-quarter 
betw&en  the  heads,  inside  m^aAure,  and  a  h»ad 
diamctir  of  seventeen  inches  ami  a  middle  diameter 
of  eiKhtven  inches  and  une-hatf.  rcprtufcmting  nit 
nearly  as  piwaihle  ninety-aiK  quartn. 

Subjection  3.  Section  325:  "IMien  amiW  are 
packed  in  Can-ida  for  export,  for  sale  by  the  box, 
tli«y  shall  lx»  pa«!kt)(}  in  good  strong  boxvH,  of 
seasoned  wood,  the  innide  dimensions  of  which 
shall  not  bf  lofA  than  ten  inches  in  depth,  eleven 
inchei!  in  width  and  twenty  inches  in  length,  repre- 
senting as  nearly  as  poasihie  two  thoosand  two 
hundr(.-d  cubic  inches." 

Sub-section  2,  Section  .12C.  of  the  Inspection  and 
Salo  Act,  dealinK  with  fhjit  baflkct«,  now  (May, 
1907)  reoda  as  follows  : 

"2.  Grery  bafdcet  of  fmit  oiri>r«d  for  cale  in 
Oanada  unices  stamped  on  tbe  side  plainly  in  black 
tetters  at  least  three-qnarters  of  an  inch  deep  and 
wide,  with  the  word  'Quart'  in  full,  proccdcl  with 


the  minimum  number  of  quarts,  omitting  fractions, 
which  the  basket  will  hold  when  level-full,  Hhall 
ciinlAin,  whon  level-full,  oii«  or  other  of  tha  fol- 
lowing quantities : 

"(a )  Fifloun  qaitrls  or  more. 

"(b)  Eleven  quarLa,  and  he  five  and  three-fourths 
inches  deep  |i«.-r[ien(liciilarly.  i-iKhtwn  and  three* 
fourths  inches  in  length  and  ei|;ht  inches  in  width 
at  tha  top  of  the  bn.ilki-t,  sixtnen  and  thre**-f norths 
inched  in  length  and  fix  and  seven-eighths  inchea 
in  width  at  the  bottom  of  the  b:i.ikct,  as  nearly 
exactly  u»  practicable,  ull  meaaurcments  to  bo 
inside  of  the  reneer  proper,  and  not  to  include  the 
top  bund. 

"  (c)  Six  quarts,  and  be  four  and  one-half  inches 
deep  pitrrwmd ii^iilariy,  flftiwn  and  thnt^-eightbH 
inches  in  Vn^^th  and  seven  Inches  in  width  at  thg 
top  of  the  ha.iket,  thirteen  and  on&-half  inches  in 
length  and  &ve  and  soven-elgbth;*  inches  in  width 
at  the  bottom  of  the  basket,  as  nearly  exactly  as 
practiciiijle,  all  measurcnient*  to  In.-  inaide  of  the 
vt^neer  proper,  and  not  to  include  the  tup  band : 
Pruviiiui]  that  thm  Governor  in  ftinnci!  may  by 
proclamation  exempt  any  prwrince  from  thf  fli»ra- 
t ion  of  this  soction. 

"(</)  Two  an.l  two-fifth*  quarts,  a*  nearly  exactly 
ae  practicable." 

YIELDS  OF  FARM  CROPS. 

The  yields  uf  farm  crops  in  any  glvon  locality 
arit  influenced  by  a  multitude  of  factors,—  seed, 
weather,  soil  preparation  and  manag^raeTit.  earo, 
harvisatinut  and  the  like.  Any  elfurt,  therefore,  to 
tabulate  yielda  of  witlL-ty  Krown  crojiH  niusl  Iw 
coniiidered  as  suggestive  and  provisional  rather 
than  (lelinitv  and  constant.  Yet,  when  an  ext«n- 
nive  area  is  considered,  as  a  continent,  a  fairly 
acc^urato  determination  can  be  arrived  at,  and  the 
effort  will  bo  of  value  in  myaf  uring  up  the  adnpta- 
bilttiea  and  poaalbilitiea  of  any  area  for  a  given 
crop  grown  in  that  region. 

In  the  tabicjs  that  follow,  the  average  and  best 
yields  of  the  more  imfwrtanl  field  crops  of  the 
United  States  and  Canada,  as  reported  by  good 
obitprvers  in  several  parta  of  the  continent,  are 
recorded.  In  nomf  caneji  cenniiH  tttrurca  havo  bcwn 
available ;  in  others,  the  reporter  has  had  to  deter- 
mine the  yieldti  for  hiK«tabcor  province  from  such 
(igurefi  and  estimates  a»  be  was  able  to  securv.  It 
is  not  iiii|)robshIe,  therefore^  that  aome  error  has 
been  made  in  certain  cases,  specially  in  reporting 
lh»^  U-fi  yields.  If  the  best  yields,  as  reported  in 
these  tahlew,  have  any  significance,  it  is  to  show 
what  haa  been  accomplished,  and,  therofotf,  what 
can  be  accompllahud  again,  even  thoofcb  in 
special  caaea  the  bent  reporttKl  yiulds  may  seem 
to  he  very  exoeoklonal.  Mn fortunately,  the  aver- 
age yields  of  all  crops  are  greatly  luwerwl  from 
the  average  yields  attained  by  miccessful  and 
painstaking  growers  by  the  gmall  y'uMs  of  the 
careless  and  indilTerent  growers,  and  the  small 
liinirw  of  poor  crop  years.  Hence,  no  progreeeive 
farmer  will  bu  satisQod  to  att«in  merely  the 
average. 


YIELD  OF  FARM  CROPS 
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Alfalfa  .  . 
Barter  -  ■ 
Beana,  field 
Broom-corn 
Backwheat 
Cabbage .  . 
Carrota  .  . 
Clover  -  . 
CottoD  .  . 
Cowpeas.  . 
Field-pea  . 
FUx  .  .  . 
Kohlrabi.  . 
Lespedexa  . 
M aiu  .  .  . 
Mangels  .  . 
IfeUlotas  . 
Ifillet  .  .  . 
Oats  .  .  . 
Pannipa.  . 
PoUtOM.  . 
Pumpkin 
Rape  .  .  . 
Sice    .   .    , 


Rutabaga  .  . 
Rjre  .... 
Sorglram  .  . 
So7bean  .  .  . 
Sogar-beeta  . 
Sugar-cane 
Sweet-potatoea 
Timothy.  .  . 
Tobacco .  .  . 
Tnniipa  .  .  . 
Vetch.  .  .  . 
Wbeat    .  .   . 


YIELDS    OF    FARU    CROPS 
Aa  reported  for  this  rolnme  by  obeervers  in  sereral  parts  of  the  contineiit. 


QuehM 


Avenm* 


3  tons 
25  bushels 
20biubelB 


New  York 


Aveiasc 


25bashela 
12  tons 
12  tons 
2  tons 


25  baahels 
15  bushels 


2.8  tons 
23.9  boa. 
10.5  bns. 
666  Iba. 
16.9  bos. 
10  tone 
10  tons 
1.1  tons 


BMt 


7  tons 
60  bushels 
45  bushels 
1,000  lbs. 
40bDshels 
•40tonB 
20  tons 
4  tons 


North  CarolinB 


AvBrage 


17.1  boa. 
8.6  boa. 


25  bushels 
20  tons 


32  bushels 
24  tons 


35bnshek 


150  bus. 


1.7  ioM 
32  bushels 
336  bus. 
TSbnshels 


20  tons 


10  tons 
15  bushels 


16  tons 


2  tons 
1,000  lbs. 
10  tons 

2  tons 
16  bushels 


14  tons 
16  boshela 


7.8  tons 


119  bus. 
1.1  tons 
1,156  lbs. 
12  tons 

18.9  bus. 


46  bushels 
15  bushels 


100  bus. 
40  tons 


5  tons 
80  bushels 
1,000  bus. 
600  bus. 


1.7  tons 
10  bushels 
10  bnsbek 
465  lbs. 
10  bushels 
100  crates 


1-2  tons 

ibale 
10  boshela 
1,6  tons 

l-2t0DS 


Beit 


6  tons 
25bnBhels 


30  bushels 
200  crates 


1.26  tons 
13  bushels 


2  tons 
1.6  tons 
10  bushels 


30  tons 
85  bushels 


80  tons 


200  bus. 
4  tons 

28  tons 

60  bushels 


70  bushels 


360  lbs. 

100  bus. 

5.5  bus. 

6-6  tons 
12  bushels 
1.7  tons 


7-4  tons 
86  bushels 
1-2  tons 
650  lbs. 
100  bus. 
1-2  tons 
7-8  bua. 


3  tons 

2  bales 
30  bushels 
5  tons 


2  tons 
t2001be. 
10  bushels 


2tonB 
100  bos. 


4  tons 
50  bushels 


20  bushels 

10  tons 
40bashela 
4  tons 


12  tons 


4  tons 


3  tons 
30  bushels 


AUlHuna 


ATcrHB 


3.5  tons 
12  boshels 

400  lbs. 

6  tons 


14  bushels 


2  tons 
1  ton 
16  bushels 


60  bushels 


12  bushels 


7  bushels 

2.6  tons 
IK  bushels 

1.7  tons 


t200  t^OO 

80  bushels     400  bos. 


Best 


7  tons 
4GbiiBhela 

600  lbs. 

10  tons 


3  tons 
1,000  lbs. 
30busbela 


2  tons 
75  bushels 


3.5  tone 
3  tons 
70  bushels 


300  bus. 


30bashela 


20  bushels 

7  tons 
25  bushels 
4  tons 


600  Iba. 

1.6  tons 
8  bushels 


1,000  lbs. 

3  tons 
30  busheU 


*  iBckdiag  Tarietiea  grown  for  stock-feeding.  f  Lint  t  G>Uons  of  ayrnp. 
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YIELDS    OF    PARy    CROPS,  continaed 
Ax  reported  for  tbu  rolumi*  by  obwrvera  in  several  piul^  of  the  continent 


tndisiu                 1               WiwODiln 

UBntlotiB 

Essum  T«Bi 

AVBTBCe 

BhE 

ArsTmi* 

B«*t 

A-varu* 

Best 

Anrece 

Beet 

Alfalfa.   .    .    . 
Barley  .... 
Beans,  field  .    . 
Broom-corn  .    . 
Buckwheat  .    . 
Cabbage    .    .    . 

3^  tone 
25  boohela 

6  tons 
40biiebek 

3  toDa 

SO  bush  els 
18  buahele 

15  bnaheb 

etoDB 

esbnahels 
SOboahBls 

SSbnohelB 

3  tone 
dObosheli 

4  tons 
rSbosbehi 

Stone 

150  boa. 

4,000  Ibe. 
9,000  lb«. 

Ibsia 

1.&  tMU 

40  bneheU 
l,2C»lhB. 

30  bosheU 

5  tons 

1  ton 

35  bushel] 
9.O00  lbs. 
60  buaheU 

6  tone 

BObuebeU 
6  tone 

2.5  tots 

4  tona 
25  tone 

100  bne. 

800  lbs. 
6  tons 

12biuhele 

7  toBB 

200  boa. 
6..000  lbs. 

CBmtB .... 
Clover  .   ,    ,    , 
Cotton  .... 
Cowpeas  .    .    . 
Field-pea  ,  ,    , 
Flu.    .... 
Kohlrabi  .   ,    . 

Uhna 

IS  bushels 

2.6'  tons 

30  bneheU 

10  toOa 
3  bne.  seed 
1.6  tone 
*  -  .   - 

8  bneheb 

10  bushela 
13  bushels 

15  ions 

6  Ins,  seed 
4  tons 

16  bnabeb 
25  boahele 
26bnBbBlB 

300  boa. 
2  tone 

40  bushels 
ISboaheli 

gOOboB. 
4  tons 

OSbnehets 

12,000  Ibe. 

2  bales 

3  tom 
&Obuahela 

2,000  lbs. 

90  bushels 
6  Cons 

2  tons 
S5  boshels 
12,000  lbs. 
150  boa. 

8  tons 

100  bus. 

5  tons 

6  toiks 

6  tons 

40  tons 
400  bos. 

1,200  Ibe. 
a  tens 

ISbiuUlB 

LeepedeiB     ,    , 
Uuxe-    ..... 
Ua.ngel«    .    .    . 
Uelilotu  .    .    , 
Uillet   .... 

Data 

ParaniiM   .  .   . 
PoUtoea  .    .    . 
Pumpkin  ,  .   . 

Rspe 

Ri« 

Rntabagft .   .   . 

Rye 

Borghnm   ,    ,    , 
Soybean    .    .    . 
EuKsr-beeta  .  . 
Sugar.«AU  ,   , 
Sweet-potttoM. 
TimoUij    .   .    . 
Tobuee   .  ,   , 
Tnmipa.  ,  .   , 
Vetch    .... 
Wbftat  .... 

4()baBhela 
18  tool 

1.7  tone 
aOboahela 

tOObuB. 

14baBb«lB 
9  taaa 
SOboBhelB 
I't  taaa 

1.5  tona 
1 4  bushala 

100  boB. 

26  tone 

4  tons 
80  bnshsLa 

.... 
200  boB. 

■SO  boehela 
15  ttina 
35  buflhele 
20  tona 

2  tona 
46  bUibelB 

41  bnshek 

26  tona 

2.5  tone 

SObng.eeed 
2  tons 
36  bushels 

Sttkiu 

9Z  btuhelfi 

16  CoTU 

12  tons 

IG  bnslHU 

15  bu.  seed 
Stalls 
15  boshela 

12  tons 

1.5  tone 
1,380  Ibe, 
10  tons 
tS  tons 
12  botheh 

I            4             ■              > 

lOObna. 

60  tona 

4  tona 
65  boa.  seed 
4  tons 
97  bnshelH 

15  tons 

400  hns, 

35  ton* 

.... 

40  tons 

40  buahele 
25  Lbs.  aeed 
15  tona 
35  boabela 

30  tons 

3.Etoiu 
1,800  Ibe. 
35  tons 
tl2tanB 
^bnsbela 

800  bOE, 

2  tons 
40  bnshels 

.■WObM, 

300  bits. 

10ton« 

GOObm. 
SObtishels 

300  bD«. 

1.6  tens 

600  bm. 

2  tons 
27btiBheU 

1,200  bos. 

4  tons 
110  bus. 
600  biM. 
SOOboe. 

1,000  bUB. 
40  boshala 

800  bus. 

4  tOB» 

1.100  bus. 
3  tons 

56baah«ls 

•  Winter  rye. 


t  Green  feed. 
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Alfalfa  .  . 
Barley  .  . 
BflADB,  fleM 
Broom-com 
Back  wheat 
Cabbage  . 
Carrota  .  . 
Clover    .   . 


Cotton 


YIELDS  OF  FARU  CROPS,  contioued 
As  reported  for  this  Tolome  b;  oluterverg  in  s«v'e'ral  parU  of  the  continent. 


S<m  Uexl«i 


AnnwD 


3  tans 

.     40  btuhela 

600  lbs. 


Bhc 


'Wsoaim 


jLVfr%fg 


Cowpeaa  .  .  . 
Field-pea  .   .  . 

Flax 

Kohlrabi  .  .  . 
Leepedeu .  .  . 

HafM 

Hangele  .  .  ■ 
Helilotos  .  .  . 
Hitlet    .... 

Oats 

Farsnipa  .  .  . 
PoUtoes  .  .  . 
PompklD    .  .   . 

Rape 

Rice 

Rotabaga  .  .  . 
Rye  ..... 
Soighnm  .  .  . 
Soybean  .  .  . 
Sogar-beeta  .  . 
Sogar-cane  .  . 
Sweet-potatoea . 
Timothy  .  .  . 
Tobacco  .  .  . 
Turnip  .... 
VeUh  .... 
Wheat  .... 


22  bushels 


35  biuhelg 


T  tons 
70  bnahelfl 
1.000  Iba. 


eOboshela 


SSbiuliela 


Stons 
36  bushels 


12,000  Ibe. 


ISboshela 


40  bushels 


75  bushels 


Brai 


VTasblivton 


KirtMK 


I 


B«M 


8.6  tone 


16,150  lbs. 


(6  tons 
29.7  bna. 
18  bushels 
3,000  lbs. 
19.4  bus. 
2,865  heads' 


tlOtons 
80  bushels 


21,107  lhe.i  476  bus. 
2.2  tons 


34.7  bus. 
16  bnsbels 
16,475  Ibe. 


5  tons 


BritUb  Col nm bin 

36  bufihKls  to  106  bushels 
16  boshels  to  25  bushels 


13  bushels  to  41  bushels 

3  tons  to  2&  tons 

4  tons  to  86  tons 
1.6  tons  to  4.5  tons 


26  bushels 
6.7  bus. 


137  bus. 
8,200  Ibe. 
972  bus. 


26  bushels  to  106  bushels 


10  tons  to  16tona 


21  bushels     40  bushels    **10  tons  to  46  t<»ii 


600  bus. 


1.6  tons 

42  bushels 

377  bus. 

142  bus. 

1384 

pumpkins 


150  bus. 


600  bus. 


13  tons  to  50  tons 


1  ton  to  6  tons 
36  bushete  to  125  boshela 


8  tons  to  28.6  tons 


16  tons 
18  boshels 


34  bushels 


14.6  bus. 


20  tons  to  63  tons 
15  bushels  to  S2  bushels 


11.5  tons 


19.5  tons 


10  tons 


28.7  tons 


8.3  tons 


§18  tons 


4.6  tons 
6  tons  to  23  tons 


10,000  lbs. 


18.000  Iba. 


1.5  tons 


40  tons 


30  bnahela 


63  buAbels     25.5  bos. 


2.9  tons 

90  bushels 

3.7  tons 
1.6  tons 
236  lbs. 

3  tons 
26  bushels 

Irrigated 
dry  land 

100  bna. 

2  tons  to  6.6  tons 
11  bushels  to  43  bushels 

•Field  culture, 
t  Garden  culture. 


t  Under 
t  Under 


*60  bushels 
t78  bnsheia 


irrigation.  On  dry  land,  2.6  tons  and  4  tons,  reapectirely. 
irrigation.  **For  diage. 


PART  II 

THE  MANUFACTURE  OF  CROP  PRODUCTS 

Ererr  imporunt  crop  affords  material  for  one  or  more  nuvfixtiired  pradoeta.  Tlww  pwiilctB  aift 
of  seTenl  classeB  or  kinds,  as:  ?n«erved  products  f or  nae  as  food  for  men  or  livestock;  eoartmctioi 
products,  as  lumber,  in  which  the  plant  material  is  merely  pot  in  shape  or  fnn  for  vm,  withoBt  ehange 
in  its  strnctuie:  extracted  or  expressed  products,  as  vines:  ground  or  pnlreriaed  pwdiieta,  M  flour; 
transfoniKd  stmctural  prodncts,  in  which  the  identity  of  the  original  materiala  ii  ka^  M  m  wotcd 
goods,  paper.  It  would  be  interesting  to  make  a  list  of  the  mannfactured  or  maa^olatod  pndoctB  of 
tiie  plants  described  in  this  book,  beginning  with  the  meal  made  &om  the  alblfa  plut  ud  ending  with 
the  floor  and  other  products  of  the  wheat  grain.  If  the  list  were  at  all  complete,  the  mmbtr  woold  be 
■stODishiogly  largs  and  wosld  impress  the  reader  with  his  great  dependence  on  the  eamm/m  eropi  (tf  the 
fields. 

For  the  most  pan,  the  mannfacturing  of  crop  prodocte  is  not  agrieoltnre^  This  ■airefartore  is 
delegated  to  other  persons  who  make  it  their  exclnsire  business.  The  farmer,  however,  la  closely 
governed  in  many  cafes  by  the  necessities  of  the  manufacturer.  la  fact,  the  need  of  maimfaetured 
goods  has  had  a  tremendous  infiuence  on  agricnltni«l  practice,  dictating  the  kinds  of  crops  to  grow  in 
great  r^ona.  the  rarieties.  the  methods  of  growing  them,  the  season  at  which  they  shall  be  delivefed* 
the  methods  of  harvesting  and  of  marketing.  It  is  clearlr  not  the  concern  of  a  wwk  of  the  tmtxm  of 
thb  Cyclopedia  to  discuss  in  any  completeness  the  mansfactnre  of  cn^  products,  for  faming  property 
ends  at  the  factory  door.  Certain  mannfactunng  processes,  however,  are  home  iDdBStrieSt  or  thej  may 
be  local  and  practically  cooperative,  and  are  therefore  nearly  or  qnite  within  the  qikere  of  tkia  boiA. 
^ch  processes  are  the  varioas  forms  of  preserving  crop  products  for  hnman  consmptkn,  and  the 
making  of  juices  and  beverages.  It  is  pri>posed.  therefore,  briefly  to  discuss  some  of  these  familiar 
S3b>ects  to  aid  the  housekeeper  and  also  to  give  information  on  some  of  the  coramereial  ndatioM  of 
thi;»e  iaiu^rlc^ 

Wfth  ihe  increase  of  pcipulaiiou.  the  utilization  of  secondary  or  waste  |Rt>dacts  in  manafaeture 
becomes  a^rv  marked  and  imponant.  Is  time,  a  use  most  be  found  for  everything,  and  eTetTtkisg  most 
be  save>l  This  is  wel'  il'isiraied  in  wood  products,  paper  now  being  made  from  kinds  and  nes  ot  trees 
that  were  ras^c-I  by  a  Un-  years  ago.  and  lamWr  be:sg  sawn  from  small  and  crooked  staff  that  not 
long  a^<.i  was  Ivft  i^  the  forvst  to  be  burned.  A  clo^r  economy  of  materials  will,  of  eovras^  sognent 
the  iafiesce  of  manafaoi^ire  oa  crv»p  production. 

Is  ihe  -y.-i  days,  every  gixii  farm  establishment  con^i'^-ied  much  of  its  own  maonbctOTe.  It  did  its 
ows  w.^av::g  of  cottoiL  f.ax  or  wooL  It  lasned  its  own  hides.  It  ~pat  down'  its  own  meats.  In  many 
c»ses  :i  Tsaie  lis  ow^  meal  or  flo::r.  The  manufacture  mi>ved  to  the  village  and  finally  to  tke  city  and 
ren:o»  fr.'Ts  the  '&rm.  Tiiere  U  every  rea^-in  to  expect  that  manufacture  is  to  return  to  the  fann, 
perhaps  i:-i  of  tb?  staple  anicles  above  mentioned,  but  of  many  secondary  products  that  most  be  saved 
or  itiz  rec-i  :■:■  b-e  a^ided  to  the  necessities  of  living.  Every  good  farm  will  be  equiRied  with  light 
p.^wer.  wb::'::  wil'.  ~>r  .:::Ii:ed  :::  the  saving  of  laK>r  and  in  manipulating  crop  products.  Neighborhood 
itaE:ifai.':,:re  i5  T-'.inizi:.  panios'arly  in  dairy  regions ;  ir.is  introduces  new  methods  of  co^ieration, 
a^-:  rT^i~iies  s -:Lil  as  we",  as  eoociixic  res::::*. 

'■rf.r.-r.3:-r>.  ;"r.ere  i^ee-  i>  have  hee::  few  st^idies  of  these  subject*  in  this  country  frmn  the 
agri.-i'-.-ri;  pi:::  f  vie-s-.  The  ;i:erat-re  is  of  :wi  kinds,  -the  psrely  domestic  writing,  largely  of  the 
reci7>7-:'-  i  rier;  ir.:  :he  :«;h-ioa'.  writing  for  the  use  ■'f  r:3n::f5Ct3rers  or  students  of  tbeadati&c 
yriz:'-.'.'.^  [-viv-;  ;-  ;he  =:as-;f3o;::re.  We  sta"  ^.r.d.  however,  that  these  subjects  have  cloee  relati«i 
u  fir=  =i=i4?r=e:::  a::  to  crvp-prowins-  It  :s  :5ipi'»sib'e.  f.T  ex3rr.p!e.  to  tai  adequate  advice  on  the 
grrwiig  ■:i  :r:^:  r  ci~'Ar.z  f^i't-^rie.*.   The  ^.ek!  or  farming  phaf^^vfth^^  subjects  are  in  need  of  rtudy. 


CHAPTER  VIII 

PUKSRK^  El)  IMIOIHCTS 

fEW  METHODS  OF  MAXUFACTimE  have  Rrestly  extonded  the  impnrtAiiM  of  oati- 
ning  and  of  other  mpthoiis  of  prenerviny.  and  havt-  wiiie.iK-il  tbi.'ir  mftiinntv  on  crop 
prodaction.  Thsse  mi-tlioda  havii  been  larfcnly  in  thii  way  of  |itTf«!tirg  machinery 
til  tfikc  the  ]ilacf  uf  hund-liilior  in  prcpuHng  Ihi-  producU,  makip);  the  caiu  or 
Pfteaptaclea,  and  in  cmkin)^  or  HleriliEin);.  Thy  miidcrn  art  and  priictiuu  of  canning 
are  HaiiJ  to  have  begun  with  Nicholas  Appcrt,  in  France,  inward  the  clase  nt  the  e'ULh- 
leenth  ctintury.  It  was  about  1810.  however,  Iwfore  the  method  heeamit  prominent,  at 
least  in  tjnglanil,  whence  Appert  had  r»*ccived  Anancial  aaaislaiice  for  his  wwrk.  Within 
t^n  y.'nr9  thoreaftor,  Eira  Paggett  and  hi«  non-in-law,  Thoma*  Kensett,  introdocod  into 
Nuw  York  tht  method  of  hcrmHicall]'  sealing  penahublu  prodncta.  Luler  they  neeur^  a 
pat«nt  for  &ti  improvement  in  the  art  of  preservin)^.  Nearly  or  quite  contempuraneoualy, 
Charles  Mitchell  introduced  the  method  into  Itoston,  entering  the  employment  of  Willitim 
Underwood,  who  eHlnbliKhei]  the  firm  of  William  Underwood  and  Torapany,  in  IR22.  Thi» 
canning  of  fruit«,  vegelahles  and  nii-at  pruductt*  spreuiE  slowly  for  muny  y<.-ars,  but  ^rrt-at  impctua 
wa*  giv<.n  it  by  the  gold-fevier  nxodBs.  in  1R49  (creating  deinanil  for  compactly  prest-rvud  fi>od'.  later 
by  tbe  Civil  War,  and  thereafter  by  the  rapid  growth  of  cities  and  the  dependence  on  the  market. 
At  lirsl  the  HcienLitic  prineiplt^  involved  were  nut  unJer^tuod,  but  they  have  now  been  et- 
plained  hy  the  studies  of  Tyiidall,  Pasteur  and  many  others.  The  underlying  principle  is  Bltrili- 
xation,— Iht)  killing  of  the  germs  that  caose  change  and  decay,  —and  thn  h«nnetical  sealing  to  pn»v«nt 
contaniinution. 

The  canning  industry  haa  exp4>rit'nc»l  very  great  extension  in  thia  country,  gradually  moving  weitt- 
ward  with  the  development  of  divorsified  agricuHure,  Tbe  Central  West  has  now  liecome  the  principul 
packing  section  fur  certain  leading  goods.  This  is  marked  in  the  westward  eittension  of  com  packing. 
In  190(5,  Iowa  held  first  place  in  the  output  of  canntHl  corn,  with  1  .•"i'.l!!.(HK>  cases  of  two  doeen  cuiu 
Mcti.  Pumpkinit,  peas  and  othur  general  lield  crop»  an  heavily  pHckn^d  in  the  upper  Miiwiiwippi  valluy 
state*.  The  output  in  dilTcrunt  years  ia  likely  to  fluctuate  greatly,  however,  as  hclYrcen  lucalitiw  or 
regions. 

The  great  importance  of  the  various  industries  that  preserve  crop  products,  or  extract  their  jnicea 
is  shown  by  tbe  follawingli^rBS  from  the  Twelfth  CensBS  (for  1900) : 


FmlU  iM  TtgetableM.  coh 

■liii£  sntl  iiroMrving  .   .    . 

Watgu  and  ci>lcT    .... 


i.sn8 

I.ISZ 


Toral  caullal 


6.1S7.728 


Lniirl 


$i2,702,-nO 
708w857 


BulMIiiKK 


H  .517.008 
1.410,215 


iniltleaiiDtt 


$J.79T.719 
I,d56.010 


Sio.725.arro 


Lster  etatiistics,  from  tho  {Statistical  Abstract  for  1906,  give  figorvs  na  follows  for  cunning  and  pr^ 
serving  fruit«  and  wgetablea : 


l>o»ni  »t*r 


1880. 
1800. 

190O. 

1905. 


nikUUliniiBt* 


111 

888 

1313 

2,261 


Capttkl 


18,2-17,-1  R8 

ir^:n5.i85 

27.7'.N'..>!21 
47.«29.497 


WMt-MtfMtt 


AvvnwsBitaibar      V»tal  <nm|u 


31,9a> 
49.7«2 
f(7,l«l 
39,98B 


|2.67!>,«!0 
4,051,817 
8.a5l,471 

10,428,621 


CmI  at  mtlulBl     Value  of  |irad«rt 


tl2J)61,2»l 
1&60&.163 
37,882,B41 
51,6^460 


»17,B99.S76 
S9^2,41S 
66,427,412 
78,142,022 
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This  claM  of  producU  figuras  heavily  in  the  MporU  of  the  Unftwl  States,  lu  Bhown  En  th«  following 
exbibit. 

DoHKano  ExpoBTS.    Years  Bndbd  Jt:KE  30.    (SuiUlicul  Ali»tr:ici.  r.fN;i. 


» 

OUIDMI 

trait 

Xdt 

VoKcUIil... 
eknned 

TtunT 

G-nTlonii 

Doll  an 

Dollan 

Biuheb 

Dollan 

Doll  an 

l>n1Ur> 

Sal  Ion* 

Dollkn 

1897.  .   .  . 

6S7,fi72 

77.695 

l,686.r23 

2119,543 

177,292 

B98JU 

40M.84() 

93.969 

11.572 

1898.  .   .  . 

465,873 

60,063 

1.624,741 

406.702 

287.473 

728.749 

386,039 

108,657 

12.93S 

1899 .  .   .  . 

490.d03 

04.600 

2.330.7  IG 

433.038 

32144S 

G7GJ130 

G56.C9L 

107.317 

13.488 

1900.  ..  . 

488.S67 

04,283 

8.127578 

296,742 

215.198 

625.592 

60.1.288 

115.372 

12.S8S 

1901  ...  . 

462,048 

61,132 

3.006,109 

357,947 

250,099 

504,573 

528,914 

SS.780 

18.231 

1902.  .  .  . 

121.006 

21,869 

1.196.635 

401,375 

266.894 

4fi0.325 

560,612 

95^75 

19.764 

1908  .... 

&9S.119 

84,084 

1.739,671 

317,147 

252,801 

815.176 

r,97,7r,9 

103,417 

18.072 

19CM  .  .   .    . 

714,476 

103,814 

2,l>37,002 

438,580 

31&,676 

436.693 

719,580 

132.450 

19,192 

190B  .... 

884,723 

61.204 

2,641.025 

4S7.liiS 

3423&1 

S83.4ST 

6g«.')4S 

111.994 

I7.1Ii8 

am .... 

S44.U7 

68,577 

2.34^.064 

88IJS23 

&98.453 

SfiU'JW 

firiS.739 

92,027 

16.266 

The  literature  of  canning  and  preMirtng  Eft  8cstt»re^  in  bulletins  of  a  few  A^icuttnral  eolWgen  and 
Btatinnfi,  the  national  Dopartment  of  Agriculture,  the  triyio  journtilis.  jrriKifuJings  of80ci«tie«,  in  thva^ri- 
cultuml  pretw  and  a  few  books.  The  writers  in  thin  chupl«r  iiuggtuil  ihi^  followini^  tJtW:  H.  W.  Conn, 
Bactvris,  Yt-asts  an<l  Molds  in  the  Home  ;  Mrs.Karah  T.  Rorer.  Cnnninj;  and  Pr\'j«!rving  ;  Ho«tvr  M.  PooK 
Fruits;  How  to  l.'se  Them  ;  Fletcher  Ilerry,  Fruit  Recijies  ;  Gesine  I-emtlie.  Pivserving  and  Pickling. 
Farnwrs'  BullutinB  :  No,  83,  Mary  Hinman  .Mm;!.  Sutjar  as  F«<mI  ;  No,  2lW.  Maris  Parloa.  Canned  Fniit#, 
PreHerveaand  Jellie*;  No.  183,  Andrew  Rows,  Meat  on  tb«  Farm,  fornfll  Rpading-Coonte  for  PBrmeni* 
Wivw,  Bulletin  No.  20.  Seri«  IV.  Canning  and  T'r.'*.'rving. 

Following  ar«  a  few  of  the  t«chniL-3l  publicuCiuiis  on  itiia  aubjvct :  .^rt  and  Science  of  Canning. 
publi.ihed  by  Canncr  and  Uried  J'ruit  Packer.  Chicago  ;  E.  W,  Uuckvfall.  Tanning  and  Preaerving  of  Food 
Prociiict*.  with  liactL-ridloeical  TtH;hni<!Ue,  ,\spinwall.  Pa.;  C.  A.  Shinkle,  American  Commercial  Methods 
of  Manufacturing  Pickles.  Prvs^rvvii  snd 
Canned  GtiodH.  Canyon  City.  Cwio.;  Sci- 
ence and  HKpc'rimunt  aa  Applied  to  Can- 
ning. paliliMh^d  by  The  Sprague  Canning 
Uochiner)'  C-^mpany.  Chicu){u  (1902);  pa- 
pers by  W.  Lyman  Underwood  and  S.  C, 
Fn;8t:ott.  entitled  Micruiirganiflms  and  Ster- 
ilisation in  the  Canning  Indnstries,  Tech- 
nology Quarterly.  Vol.  X  No.  1,  and  Vol. 
II.  No.  1.  Boslftn  (1896.  18S7). 

The  mutual  relations  of  canning  fac- 
tories and  fanning  are  very  intimate,  un« 
dictating  to  some  extent  the  methods  of 
th«  other.  Tht»H  relationx  have  probably 
developed  as  far  id  Califoroiu  an  eUewberv, 
and  a  bri<>f  account  of  thi'in  may  wrvo  ti» 
expreea  the  nature  of  the  opibloimg  and 
progrftvi  inpoi"ed,  aa  wril  aa  to  supply 
Infi^nnation  of  a  curtain  region. 


-^""^aasip -^ 
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CANNING  INDl'.STRY  IN  r.\I.irORNIA 

By  C.  H.  Brntlry 

Owing  to  the  wide  variation  In  soil  and  cltmatc', 
there  is  great  >livirrgenco  in  the  canning  prodncta 
and  tho canning  industry  in  thustatoa  of  thv  Piuiiftc 
coaat  and  Rocky  mnnntaina. 

CaHfomia.  having  a  climaU.-  favoring  ihv  widf«t 
range  of  products  and  a  location  best  »uit«d  for 
marki-ting  thvm.  has  shown  tho  large«l  devi^ktp. 


ment  in  thit  industry.  With  the  rapid  increase  in 
fruit  crops  throughout  the  Mate,  largo  travt<«  of 
land  huvtt  lievn  9kX  out  without  regard  to  any 
particular  market.  Nearly  every  fruit-growing 
community  in  turn  has  fonnd  it  dilficult.  if  not 
impiM^ihle,  to  market  the  crop  in  tho  fre-ih  condi- 
tion. The  local  cannery,  often  MartMl  on  a  8omi- 
cuupL-rative  plan  by  growitra  and  other  iittereated 
parties,  has  been  a  natural  though  rart-ly  KUcciiaa- 
ful  dcvrlopnii-nt.  When  operated  on  a  strictly 
hnsineiss-like  basis,  it  has  gfren  raaaonably  good 
Twturna  to  thtt  owners.    In  some  casta,  Ibe  cannur 
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liaa  grown  his  own  ftmit,  bat  he  tins  usoalljr  bougihl 
fhMn  year  to  yeAt  according  to  thu  crop  and  mar- 
let  conditions,  t>r  has  «nier«l  into  a  term  contract 
with  growerfl  for  a  period  o1  viw*  to  buy  fruit  of 
I  eise,  quality  and  conditian  auitablc  ior  canning, 
at  an  agreed  price  or  ecalv  of  jiricc^.  Through 
anch  torm  contracts  the  earner  has  exerc'in«d  a 
beneficial  infliiE<nce.  It  ha^  be«-n  to  hia  int^rt^Kt  to 
Bet?  that  only  thu  iriD^t  improved  vsrit<tiea  vf  fniit 
are  kt"""*  ;  that  the  urchani  ia  properly  pruned, 
plowed,  cuUivat<id  and  ftrotiiCtiHl  Against  pcsW  of 
every  kind  ;  that  the  crop  ia  thinned  wht^n  n«(^i^i^- 
sary  and  thai  it  i.*  harv<?nlini  [ini[nTly.  OpuratinR 
undtT  BQch  cxjntniLTts.  orchaniiHts  have  bet^n 
broURht  to  »>«  tha  tKtnflil  of  Jnti-lliKent  and  buiii- 
ncm-tikv  fanning.  Informuciun  from  thf  best 
anthuritiEfi,  relaiinn  to  prefinv^  variotiea  of  fmit-*, 
matbcMifi  of  oii1tt\*ntion,  praning  and  lighting  of 
pteta,  liarvesting  and  the  like,  has  been  distributed 
to  tlw  grtiwefH  through  Ibc  a^tiicy  of  the  cannens, 
and  tiie  latter  have  frequently  pioneered  some  sug- 
K«Ktion  of  the  folate  follt-ge  of  Agriculture  or  of 
ibn  UniUfd  Status  TX'partm^nt  vt  Agriculture, 
iouking  t«  improved  conditions  of  borticultare. 


Mln^vr  i--<ii]MF}.  4 'hlf  r<ii-iiLri, 

In  the  growing  of  vi'^'>'L.ililij.i,  cannere  have 
a|ipeared  evt-n  tnvtty  pri'min^-nlly  in  ln-lU-'ring  the 
conditioDfl  surrounding  the  growth  of  canning 
producta.  From  the  vitv  tiniit4Nia<!rt-itgtM>f  iii<|iura- 
giia  grown  for  thu  hx'al  pnidiK^e  tra<I'.>,  has  devel- 
oped a  great  in<!ti3try,  thouaanda  of  apies  now 
being  grown  for  the  e:<oluwiv(i  purpowo  of  canning. 
Wb«n  thia  industry  was  threatL-ned  by  tiie  pitra* 
HJticraflt.C'annt'tv  wren- thi?  firet  to  propose  and  con- 
tribute to  a  fund  handled  by  the  College  of  Akti- 
cnltare  of  the  l^nirfntity  of  California  in  making 
KJentiflc  inveiatigittii'in.  whii^h  promliU-'S  to  be  of 
lasting  benefit.  Similar  conditiona  hava  arifn-n  in 
connection  with  th«  growing  of  pcad,  tomatoes 
and  string  beans.  Sweet  com  haa  not  K-en  urown 
to  gCHxl  advantagt!  in  Californin,  and  practicully 
none  has  been  cjinned.  The  worm  whifh  alniiiit 
tnvariably  appears  in  each  var  of  corn  bait  ntadu 
it  impoM^iblw  for  canners  to  operate  with  any 
profit.  The  p.isl  .<tea»on,  thrntigh  mi-ana  providwl  by 
the  canning  int^rwt,  the  College  of  Agriculture 
has  had  the  opportunity  of  vxpcntnviitint;  on  iwv- 
eral  hondrud  iuitks  of  corn.  Whik-  the  results  have 
not  seemed  to  juabify  developmt^nt  in  thia  buaincaa, 
a  distmct  advanoe  has  bu^n  made. 


Tha  sciason  begina  In  March  with  th«  canning  of 
asparagus,  the  better  [uu-'ka  being  made  in  the 
peculiar  p«aty  .loil  foand  in  a  few  favored  locali- 
tids.  Fig.  238  shows  a  small  part  of  an  asparagus 


;xjr:>--— 


P(<.  133.    Cuttlcx  uvufus  loi  oualDK. 

field  of  1,000  acres  grown  eicIUBively  for  canning 
purposes.  The  light  loooe  »)il  is  built  up  ovor  tho 
root  crowns  to  a  considerable  depth,  so  that  the 
ehoold  can  crow  without  r(;ai^tanco  during  Iho 
time  of  harvesting.  Daring  the  height  of  the  sea- 
son the  entire  acreage  muat  be  cut  daily,  as  th<^ 
asparagus  ia  ni>t  allowed  to  grow  above  the  sur- 
face, and  each  apear  is  cot  as  rapidly  aa  the  point 
13  eiposeal  tn  tbt;  air.  In  th!»  wny,  the  white  as- 
paragus.so  much  preferred,  is  secured.  If  exposed, 
the  point  turna  first  tv  a  purplw  then  to  a  green 
color, 

f^uifar  peas  arc  handlci]  extensively  under  what 
is  known  aa  the  "viner  system. "  the  vinea  being 
mown  at  the  h.irvn»t  time  and  hauled  in  hayricka 
to  the  cannery,  which  in  lucatiMJ  clo»s  to  the  Mi 
where  the  peaa  are  RTOwii.  The  vines  are  pot  into 
vinere  or  thrc-shcre.  as  indicutL-d  in  Fig.  234.  This 
method  is  in  geaerat  use  throughout  the  country 
and  is  not  pi^Miliar  to  California. 

Tomatoea  are  contracted  for  dcUvery  In  early 


*^'  '^-^ .' 


Pis.  U*.   FM-bU,  ria&t  Add  Mauty. 

Septvrober  after  the  ruih  of  the  fruit  seaBon.  They 
are  nsnatly  aafe  from  frost  until  the  middb  of 
November.  Frequent  cro[is  of  fifteen  tons  to  the 
acre  are  secured.    Fig.  235  shows  tomato  vines 
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diirinf;  the  month  of  Jnly,  ThoM  vinw  wMe 
planU-d  in  May.  Fi^.  'J30  shows  tt)6  tomato  field  at 
Ibu  timu  <>[  harvuiting,  when  lliv  viiiwt  cvv«r  tbe 


iipp!«A,  figB,  )«inon8,  logan-beiriea  and  oraa(i:tft<  are 

also  Deed  in  the  preptkrftlion  of  juniB,  j«lliG«  and 
pnwtervw. 


DllHATIOK    or    THE    CaLIPOBKIA    CANXIHC    SBASON— fiV    KlSS»    (Ht    VAKrillB 

Sho«in|{  Gtuliftut  and  LtUM  Viy'i  Picking  for  P^nod  of  42  Conasentiv*  Yun  in  Ssn  Ftaaeiio 
ExfLANATiO!! :     ^=-  encire  waflon.     W^  heavy  period. 


Jan. 


Fab. 


M*r. 


Apr 


M., 


Jono 


Jol; 


Adb- 


Sept. 


Oci. 


Ko» 


tVc 


AsparaeuB 

Strawberrica  .  .  .   . 

P«aa 

C(H«eb«rrl«i  .  .  .  . 
ChvmM.  ri'd  .  .  .  . 
Chtirrita.  while  .  .    . 

Currintn 

Strins  Sean»  .  .  .  . 
IliaciberrlvB  .  .  .   . 

Apricots 

Graea  Gicea  .  .  .   . 

Bn  PluDu 

WMu  Ftm  PaichM  . 
y«ll«w  Froe  Pea«bH  . 

Ntctarines 

Pean 

Yellow  ClIriK  P^acbH. 
Golden  Dropa  .... 
Whjt«  Clini;  Peacfaea  . 
DaOHQ  PhuM    .  .   . 

TomatMi 

Grapea 

QoinMa 


All  varieties,  entire  ui> 
aos 


J5 


«^ 


M; 


jf 


grauni].  An  no  ruins  am  oxp^rtrrd  in  California 
MiiLi]  the  very  end  of  Seplerulier,  there  is  no 
nv!ceftBity  for  the  nae  of  trclHsoa. 

The  beginning  of  thi>  cnnninft  induMry  in  CoJi- 
fornta  waa  made  in  li<*jl}.  In  l^VA  the  Uitsl  puck 
was  about 7,(XH)  caAtw.   It  han  incrt-«.-<4Hl  iu<  fullowa: 

1870 MJ,0(fO  i^ajw« 

1876 SI.IXX)  c-wea 

ISaO 221.1)00  cuaea 

188fl 615.1100  mm* 

1890 l/tfl5,000  caaea 

1B9G I:ii3a.000  caaea 

1900 2.rrr..(XM  caM* 

190& 3,600,000  cnaM 

By  reason  of  th^  divemity  of  noil  and  ctimat«, 
the  cnnn«rie8  are  scattered  thrtmKhuTit  the  state, 
apvciuliiititc  moTu  and  mon.-  sv  us  to  hmidlv  prod- 
ucLa  where  they  are  rtowii  to  the  iK'st  advant- 
asre. 

The  above  table  jrives  the  duration  of  thu  can- 
niT\ii  Koaxon  by  varictiL>s.  The  h>i>avy  black  line 
indicstea  when  the  eeriaon  is  at  ilti  lit^i^bt.  This 
table  also  gives  a  lUt  of  the  more  important 
VKrittiM  OMd  in  canning,  although  it  ia  to  lie 
noted  that  artichokw,  bakaj  beans,  lima  beana, 
bcetfl,  cabbaKo.  carrola.  cauliHower.  celery,  [-orn. 
onioaa.  paisnipa.  polatoefl.  pumpkin,  sptnairh, 
spmatii.  stjnaBh  and  tumifr^  are  packed  in  ci>n)tid«r- 
abk>  '{uantttieo.  In  addition  to  the  vnrii.>tie»  of 
fmita  menliflnod,  it  ahoultl   be   noted  that  crab. 


It  U  safe  to  say  that  thu  canneri^  in  California 
are  uaing  the  product  of  l.'>,Ot.lO  acres  bearing 
fruit  and  10,000  $erw  bearing;  TocctabK-R.  The 
canned  ueparaKve,  apricot«,  peacht?,  peare  and 
plumn  arv  i^hipped  to  all  the  open  murkt'tn  in  the 
world  and  are  regarded  aa  superior.  The  cheaper 
ata|)les.  as  pi^aa  and  tomatoea,  are  marketed  usnalty 
on  thi-  Pafii'ic  cnaal.ox  Ihw  coft  of  trannpurtalion 
limits  the  i^ale  of  such  products  as  are  generally 
produced  throughout  the   country.    With   berrii's 


»*-*  —  -  — 


'•^■^ 


rJ.- 


"^.'^! 


Fie.  us.    Tamato-fleUlD  July.  At  tbeUnooCbarraMlDa 
ih*  Tin™  will  huTT  (siTeml  the  BnJUOit.   CalKarnlfc 

and  applea.  Califomlu  enjo)-s  no  admntuge  oVer 
other  iiK-alllif.".  and  for  a  like  reason  these  products 
are,  unrler  normal  conditions.  »old  In  Pacific  coast 
territory.  Other  vegetables,  aoeh  aa  pot4t«e8  and 
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fit.  J3A.   OiirestlBji  ti>m«uiM  In  GUI- 

fl>fBLjl.     Tlir  vinrvt  «v>viir  E  h"  ^roiiTi'J. 


cautillower.  are  distributed  lately  in  lo^ginir, 
mining  and  conslructian  cumps,  and  in  coH  and 
remote  r«Eioiiii  whem  fresh  iiupplien  cannot  be 
wcnred. 

It  ia  (Tt>nerall>*  thouRht  that  the  induatry  will 
■ot  dhow  the  rapid  growth  in  the  futoro  thnt  it 
h&s  in  the  pnat,  for  the  reseon  that  comrnQnitiee 
formerly  dp  jw  ml  cut  nn  cannt<l  goods  for  their 
mppltets  ot  fruits  and  vegetables,  are  now  in  m&ay 
_  caiws  i^rowint;, 

und  even  can- 
ning, tlwiirown 
products.  In 
other  casefl, 
with  the  im- 
proved ship- 
ping fiKL'ilitlL'^ 
and  exteniiion 
of  rai  I  wny 
lines,  compara- 
tivfty  remote 
commuaitiee  am  now  able  to  receive  apples,  citrons 
froita  and  v«Ketahlei<  in  wLft-ty  throu^^hotit  the 
wlnt«r.  Thv  conitt&nl  improvement  in  the  quality 
of  dried  fruita  and  their  relative  cheapneRs  has 
had  thi!  tr-ndi-ncy  to  r^iluco  tho  voliim(<  (if  liriiiintjtii:! 
08  the  cheaper  f^mdeg  of  canned  frntUt.  I)n  the 
other  hand,  the  demand  for  the  better  jiradc^  shou's 
gT«ttfyinK  incrcuve.  and  tho  development  of  ii«w 
markets  offrnta  the  falling;  otT  nf  othent. 


HO.MR    PRKSRKVING    AND  CANMN'G 
By  Aitiui  Barren'* 

I'ritnitive  man  earl^  dincovart^l  that  dri'ed  foods 
itv  mcinj  «a«ily  traiinptirted  from  pliww  to  place 
and  haw  better  keeping  qnulitieo  than  when  frtwh; 
and  that  the  smh  ivf  st^a-water  and  thi^  Amoke  of 
the  camp-lire  hsvii  further  preservative  influence. 
Onerations a;;o  housekee|)ers  found  out  Ihatdonse 
avbsitanceii  would  k<it{)  lon^or  thnn  thoHv  that  were 
watery,  «>  they  packed  cooked  meat  in  its  own  fat, 
and  made  preservefl  rich  with  hoitc)'.  ur  Mut:ar.  and 
MTory  with  spicus.  Theiiir-tii^ht  tin  can  and  ^lusii 
jsr.  Bteriliiation  and  cold-storage,  have  done  much 
in  aolTiog  one  of  thu  miwt  compl  icated  probk-mii  of 
iDoderB  civilization,  but  all  the  potwibilitioH  have 
not  yet  boen  fnlly  invedtiKat<>d. 

Tie  «ffi«iency  of  nil  ancient  priweeeee  of  food 
praaenration  is  explaintid  hy  the  later  kntiwiudec 
of  thu  hobite  of  microiir^^anisms.  Failure  in  can- 
ning and  preaerrinK  ia  usnally  due  ta  lack  of  knowl- 
edit»  of  these  aiib.i«ct«.  The  ei^fiential  piiint«  are 
lb«!M :  Bacteria  do  nut  thrive  in  xabstanceit  con- 
taintag  leaa  than  2^  per  c«nt  of  wiit«r,  utich  an 
nmenroa  or  Jellies  thick  with  suKar :  they  are 
oeetr«yed  by  heat ;  tht^y  do  nut  llouriah  in  Ihu 
lireeunoe  of  acids,  alcohol,  salt,  spices,  or  the  suh- 
etanoea  deposited  by  smoke.  Foods  contnininj; 
little  nitrofrvnoQi*  matter  an<  letot  liiihle  to  the 
attack  of  bacteria:  therefore  bacteria  are  lesa 
trmbleaome  in  tiio  preRitrvn.lion  of  fruitit  than  nf 
Ash  and  meats. 

Molds  and  ferTn<?nts  ur  yea»ts  are  (he  counKin 

Bll 


Ot> 


enemies  of  preservee.  jellies  and  the  like.  CP^kh. 

237,  2SS.)   the»e  jTrowthi*  Oftually  art>  killed  in  a 

few  miniites  at  thv  temperature  of  lioiling  water, 

21:^  Kahr.   A  lower  degree  nf  hpnt  continued  for 

a  lonp'r  period  — half 

an  hour  or  more  -  is 

oft«n  iu)  ciTectual  and 

IfSB  deLrimectal  to  the 

H.ivnr  and   texture   at 

the  fruit.    The  spor^t;, 

or  undeveloped    orgjin- 

iitmR,  rei^iHt   heat  that 

would  be  fatal  to  those 

fal]y  grown,  3u  in  luli- 

oratories    or    canning 

factorie*  «tciim,  nndi-r 

preMure,    is    DRed    to 

Bee  11  re   a    teniperatnr* 

much  higher  than  212" 


FIS>  2^7.  Famu  at  yeuu  al 
diiretenl  kind*. 


Fahr.,  anil  thus  wholly  to 
sterilise  the  food.  Here  the  hoaaekeeper  cann«t 
compete  with  tho  factories,  and  must  practice 
intermittent  sterilization  aa  was  done  long  before 
thi-  tixistrncic  anil  hahitt*  of  thcBf  microTlrganiftms 
were  known.  The  material  to  be  sterilized  is 
heated  to  the  boiling  point  and  kept  there  for  half 
an  hour  on  Ihnae  or  more  succeanive  days,  liptwt'cn 
these  scaldinga  it  is  left  at  an  ordinary  tempera- 
ture, thiit  the  spores  may  gi;rminati.'  an<l  hccomu 
active  organisms.  Theee  are  then  killed  by  the  next 
heating,  anil  afl«r  the  final  bollinK  the  exclusion 
of  air  prevents  the  entrance  of  others. 

It  is  pjtftf'iitial  that  overythina  exposed  to  tho 
air.  filled  as  it  is  with  "  (rt>rnis."  shouliJ  be  sterilited 
before  it  comi^A  in  dirv^ct  or  indirect  eontftct  with 
the  food  to  be  preserved.  Pruite  are  eonatantly 
expwMl  while  growing,  or  in  market,  and  their 
akins  harbor  vast  numbera  of  micnHirgnniems;  hcncu 
they  mast  b«  thoroughly  washed.  The  removal  of 
itkinK  from  peaches,  tomatoes  and  like  prodiiut«  by 
scalding  has  m»re  than  one  beneflcial  effect.  If 
pared  fniit  roust  stand  Iwforc  cooking,  it  should  be 
dropped  into  water  with  lemon  juice  or  vinegar  fn 


Ht-Ot.   Holds.    A.  MilPOMiboirlniii[iaruiBl>  IwidfliiporMi 
B.  I'mrlllluin,  ■bonlDR  conlrllnpliarr  l>t*rliiE  ipona. 

it,  to  prevent  the  discoloration  probably  due  to  the 
action  of  a  formont. 

The  room  in  which  Mich  work  is  to  be  done 
should  be  aa  clean  as  the  operating-room  of  a 
htwpital.  All  pwviiblc  dust  should  bo  removed  with 
n  damp  cloth.  Kvery  utenail  should  be  boiled  ten 
minut^j*  or  more,  and  kc|)t  in  the  wal«r  till  it  is  to 
he  used.  The  jam  had  better  be  filled  over  the 
stove  wherp  tho  air  ia  sterilised  by  henc  and  steam, 
ralhvr  than  by  an  npan  window,  where  dust-laden 
air  van  come  in  contact  with  them. 

Wu  have  become  »o  accustomed  to  certain  flarora 
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in  picltlds  and  proiierveH  that  we  forget  that  they 
are  used  priiRurily  fur  tfwir  [irwiorvativo  offuct* 
.in(i  that  they  may  retani  digestion  ut  much  aa  the 
newer  prcsorvativefi,  th«  iiao  of  which  ia  so  justly 
coinlvmrwd. 

In  hcr'Trugril  Htjuflewifu,"  published  in  IKfl), 
Mrs,  E-ydia  Maria  Child  suya,  "Ei'unwinicul  peopla 
will  j^lilom  uMt  pr^ervi;^,  except  fnr  BicknMa. 
They  uni  uniit^ullhy.  ex|ienBivi>  unt]  u»(<lti8A  to  those 
whn  are  well."  To  a  modern  BtDd«nt  of  dietetics  it 
ttecme  einpriilar  to  glvothosii^k  Anything  unsuitflblo 
for  tW  well,  but  cert^iin  jih&rmaceutica]  valnea 
WL-rc  aMTiWI  1.11  "cwtWLTVi'n"  irj  lb«  wirly  riayfl  of 
their  manufacture,  Thumiki  TusBer.  who  died  in 
1580,  atitliur  ftf  "  Pive  Hiiiidreth  I'ointea  of  (;aod 
HotiaelcQe|>ing"  h&i  KbU.  to  say  in  thvir  favor: 

"dooi  houevih  provide^  pre  a  sickDcM  do  eoino, 
Of  sundry  guod  thinip  in  her  hiimci  to  havo  ncnn*  ; 
ConBorv«a  of  bubaiy,  quincM  and  ouf  h, 
WKb  lirops,  that  eoseth  th«  ilckl;  no  much." 

The  thurouuh  ultrilization  nf  nuch  artii'lt-x  is  in 
their  favor,  and  the  value  of  HtiKaro^  a  food  know 
rwogniittiil. 

Ur,  llobert  Hiitchieon  maV^  this  statement 
rrearding  homemade  jam:  "The  acida  of  the  fruit, 
aided  by  the  hif^h  temperature  entplgyed  in  the 
cnurse  of  [irejiaration,  bring  about  the  cotiT^rsion 
cf  a  cuiuidurublu  prntmrtlon  of  the  cane^ugsr  into 
the  invert  form.  Homemade  jiim  ia  boiled  for  3 
long«*r  timft  than  the  commercial  article  and  con- 
Requently  eontainfl  more  inv^rrt  and  Iohm cunr-sugnr 
than  the  latter.  The  larger  the  proportion  of  cane- 
nacar  which  baa  been  inverted,  the  lesa  likely  is 
the  jam  to  inttTfi-ro  with  di>;t*tioa." 

In  a  diacuiuioii  of  preservt-'it  and  preaervinf;,  a 
nnnibur  of  preparations  may  be  coniiidered.  It  in 
but  &  Htep  lieytnd  the  mukinf<  of  nrdlnary  pre- 
Hcrvcfi  to  the  preparation  of  candied,  Rlacfi  or 
cry»taltiz(»l  fruita.  Pr<.i9ervL-«  uUo  naturally  mcrgti 
inUi  fruit  buttent,  jams,  jellies  and  marmaluleB, 
HOmc  fruitt  bt-ini;  lintti-r  a<la]itH  Ui  one  form  than 
to  another.  ThufM.-  li-rms  aro  ufltn  uwd  inler- 
chan^eahly  and  vary  in  their  applicatinn  afc-ordinR 
to  liicalrcy  Tiwm  fi'veral  prujiarntioiui  will  liore 
be  eonaidered  in  order. 

This  tyiM  of  8w««tHhoold  not  b«8erv«]  as  freely 
AS  the  ordin<]i-Y  ciinncd  frtiitu  in  which  there  ia 
leas  Riiaar  and  more  water,  hut  there  is  no  objec- 
tion to  iUunein  mixleratiriii.  Tlii>  fniiL  is  ciKiked 
in  thick  .lyruji.  and  more  thoroufrhly  than  for  c-nn- 
ning.  The  denm^r  thosvrup  thii  k-tt*rthe  frnitwill 
keep  its  shape,  but  when  there  i«  a  tendency  to 
jelly  or  caramcliw,  Tr«iv  water  must  bi*  luld^^. 
The  proportion  of  euRar  and  water  for  the  syrup 
must  vary  accordinj;  to  the  juiciness  of  the  fruit. 
For  preserves,  lhrw^-^>u^th«  to  one  pound  of  sugar 
ia  allaW(><l  for  each  pound  of  fruit.  At  the  begin* 
ing  the  si-riip  m;iy  con^i^t  of  twice  as  much  sugar 
as  water,  for  averat;^  fruita.  A  few  piecee  are  put 
into  the  kettle  at  once,  that  vach  muy  Iw  imr- 
mnnded  by  the  thick,  hot  nymp.  As  soon  as  theee 
nectioiui  of  fruit  are  cookni,  in  many  caaee  becom- 


ing: somewhat  trannparent.  they  are  removed  to 
the  jars,  and  mor^  ure  put  into  the  syrup.  More 
watar  or  sugar  is  added  as  needeii.  At  the  end,  the 
remaining  svmp  i«  naed  to  till  the  jam  containing 
the  fruit,  and  uften  forms  a  tarm  clear  jelly  in 
which  the  fruit  ii*  inibt?ddi.ij. 

Strawberries,  stunetl  chi-TT^es,  and  any  fruit  likely 
to  lose  form  and  flavor  if  cookfid,  are  HometimeS 
sprinkk-d  with  ^ugar  and  ihu  syrup  thus  formed  is 
scalded  and  poured  hot  over  the  uncooked  fruit 
placMl  in  the  jars.  If  the  nyrup  i*  tht-n  ncalded  two 
or  three  days  in  fl^<^ceAHion  and  poured  over  the 
fruit  ftgain,  thi-ru  i»  litttii  dunp^r  of  fenncntatiijn. 

Prcaorvcs  will  keep  in  jars  that  are  not  air-tipht, 
but  they  ahoiild  hare  much  tha  same  proti^tioti  as 
ji"!lie».  The  teKtare  uf  each  lot  of  [mil  should  l>o 
carefully  observed,  sinire  varielies  of  the  same 
frnit,  and  any  one  variety  at  difTcri'nt  stagca  of 
growth,  may  produce  a  marked  dilt'erence  in  the 
product.  Han)  fruite,  aa  quincc;H,  suiiic  pcunt  and 
apples,  may  be  improx-td  by  steaming  nntil  tender 
tiefore  cookinu  in  the  syrup.  Wht-n  any  fruit  iit  lo 
be  preservLHl  whole,  the  center  must  he  as  thor- 
ouRhly  sterilized  as  the  outside,  which  must  be 
accompli.'iht'd  l.y  slow,  gontle  cooking,  otherwiee 
the  earface  will  be  broken  and  unsightly.  There  is 
awrtairi  triin»pari:<nt  uppuaranco  when  the  syrup 
has  penetrated  throughout. 

Candied  JYiiit. 

This  is  to  be  clfu»Ad  with  candies  rathor  than 
with  frnitA,  dince  the  sugar  predominates.  Among 
the  fruits  most  commonly  subjected  to  this  treat- 
ment arc  apricots,  cherries,  peaches  and  pineap- 
ples. The  fruit  ia  prv-tcrvinl  in  a  thick  a.vrup,  then 
drained,  cuulud,  dried  and  rolled  in  8ui;aT.  The 
time  given  to  each  process  depends  on  the  texture 
of  the  fruit  and  the  siitt.'  of  the  piwws.  Exik-H- 
ments  in  this  country  have  been  hurried  too  much 
to  uroduM  at}  eatinfiulory  re<(uit6  as  are  ohtain«i) 
in  Franca.  One  of  our  conKuls  has  given  thia 
R'port  on  the  methods  pursued  then;:  "Some  of 
the  denser  fruits,  as  citron,  are  soahtd  Srst  in  aetr 
water.  All  are  carefully  sorted  as  to  size  and 
dB(;ri»e  of  ri|wne-*ji,  and  uttmi.'S  and  parings  ara 
removed-  The  fruit  is  then  plunged  into  boiling 
wator  and  draim-d,  tho^  ri-moving  muoh  of  tho 
juice.  If  this  process  is  too  long  continued  the 
fruit  is  overcooked  or  left  too  woiniy,  but  if  the 
juices  arc  not  cxtrai-ted  sulTicicntly,  k-ss  »ugar  i> 
absorbed  and  there  is  more  danger  of  fermentation 
later.   Kx|ieriiinci>  is  the  only  guide." 

Syni|is  of  dilferent densities  must  be  provided  fur 
difftrcnt  fruits,— the  softer  tho  fruit  the  denser 
the  syrup  rei|uired.  The  fruit,  after  thorough 
draining,  is  so.ikrd  in  the  syrup  for  a  time  before 
healing.  When  a  cloudy  appearance  In  the  lmia> 
parent  syrup  indicates  the  beginning  of  fermenta- 
tion, the  vcMta^l  cfintainiDg  syrup  and  fruit  is  boated 
to  212"  VviiiT.  The  procais  of  soaking  in  syrup  lakes 
about  six  weekn,  and  tho  mass  \*  heati^d  about 
three  times  during  the  period,  After  this,  tbe  fruit 
may  bu  cryi-tallijiod  bv  cooling  slowly  lo  about  W 
Fahn,  which  causes  ttie  thick  symp  that  covcni  it 
to  granulate.   Or  it  may  be  glazed  by  dipping  in  a 
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thick  ayrap  snd  drrinj;  rsjiidly  in  the  open  air. 
Tli«  synifi  rvrnuiniuij;  id  worked  up  into  vuritMiH 
eonfectioiis.  liuuscki-vpL-rs  frotiucnlV  uau  up  thoir 
oranre  and  lemnn  .skiiia  in  thb  wny,  and  kcnp  tht^m 
in  HiTt  water  until  ■•noiiKli  uccumutitW  to  maku  il 
worth  while  tfl  prcpiire  them.  The  salted  ttkinn  are 
tint  hntliTd  in  tri:*\\.  wntor  to  ivmove  the  anlt  and 
ioak«  them  tender,  then  thoy  are  cookiid  in  thi> 
Bfnip.  Stvtivt  ll-atf  and  ^ngjer  rcK-t^  should  he 
cooked  in  several  wutcni,  tu  remove  the  toa  in- 
tenne  flavor  bt-fnre  they  are  candied.  The  yellow 
ptum  tumatoPK  ninke  a  fair  Mulnttitute  fur  fii^s,  if 
beat«d  in  thi-i  way.  In  all  cawH  care  muHt  he 
taiksD  not  to  eoolc  th(*  fniit  at  too  high  Ufmp«.'r> 
ture  or  to  dry  it  too  much. 

FniU  hutlrr. 

Fruit  tnilWra  eeem  to  h«  of  Dutch  or  German 
origin.  They  are  nmooth  puaU'S  made  by  long-con- 
tinned  atirring.  They  are  given  their  nam*  from 
tieing  uwfJ  as  or  in  plnw  of  baLUT.  SomelimB« 
several  fruits  are  romhin'ed.  Skin«  and  tteeds  are 
removed,  hat  the  mass  is  tint  sifted.  Sagar  may  or 
may  not  b<  used.  Thu  ap]'lc  butter  of  I'ttinBylva- 
nia  and  Ohio  ia  clotn^ly  akin  Ui  the  cidt^r  apple 
sauce  of  New  Eagland.  liut  Ja  usuully  a  smouthtT 
paste. 

To  make  applo  batt«r.  »w«it  cid^^r  ia  boiled 
down  one-hair,  thi>n  pared  anil  cored  apples  are 
put  in  it.  Ther*  nhould  bo  rath.^r  more  apple  thfln 
cider,  but  if  too  thick  add  more  cider ;  if  too  Ihin 
add  more  applet.  i>tir  with  a  wnodi-n  paddle  till  a 
rich,  dark  color  Mid  thu  di'jiired  conn j»t<.' tii-'y  are 
Mcured.  Further  evaporation  m.'iy  be  A^nnnl  hy 
putting  the  biiltdr  in  «ti>ntf  jar«  in  a  alow  oven. 
sp\c»  may  be  added  for  variety,  or  when  the  appleit 
are  of  inferior  flavor.  The  iK'tU-r  the  applfr«  and 
thy  mijfft  caro  givon  to  every  detail,  the  l".-tt".'r 
will  be  the  r«tiuU.  Thin  pnxluit  butt  had  a  markot 
taIdo,  but  '}»  used  mainly  fur  homo  conBuniptian, 
always  ready  a«  a  relish  for  any  meal.  Apiil*^bnt- 
ter  "frolic*"  onc«  rankwl  with  com-hutikingB 
anion)!  thi*  autumn  fmtlvitk'^.    iVi^.  £1!^.) 

Jam. 

Jam  ie  the  general  £a(;IiaE)  term  for  any  fruit 
conaervc.  Thu  origin  of  tho  word  HeemB  evident. 
but  it  is  ahto  braced  tu  wordx  meaning  to  confreal 
or  thicken,  .fania  art'  uKniilly  ni;uk<  from  the 
mallvr  fruita  and  lH>rries,  which  may  be  jammed 
or  maahed  without  previouft  cooking  and  which  do 
not  reqniro  th«  utrainin^  and  lonfjer  process  in- 
wItH  in  jelliM,  marmalades  or  fruit  bultvr.  The 
fruit  is  clcant!d,  put  inlu  tho  kettle  and  jammed 
wiUi  a  wooden  maaher  a^i  it  heatj),  i>nna|j|]  jiticu 
flowing  out  at  onrw  to  pri-vont  buniinji.  Since  no 
water  ta  added.  I^^m  time  i^  required  for  ovapora- 
Xhn.  and  in  moat  cases  nooking;  for  half  an  hour 
is  enough  bt'forft  the  aiifiar  ix  pnt  in  ;  then  cooking 
ahoDld  continue  five  or  ten  minutes  morv.  A*  com- 
BO&ly  known,  jams  an-  mldom  a*  firm  as  jelliefl 
and  marnialadea.  Similar  r«mpoiindi<  nri'  same- 
times  called  fruit  pur^ex. 

rurrHnl.f,  if  clean  and  thoroughly  mnAhnd,  may 
hi  combined  with  an  equal  amount  of  su^r.  and 


will  keep  without  cooking  if  packed  tn  staled  JArif, 
thvir  Daturtil  acid  b«iQg  eoough  to  rupol  bactor:). 

MarmaUuU. 

"After  a  good  dinner,  left  Mf«.  Hunt  and  m/ 
wife  making  a  marmalett  of  (juinces,"  nays  Mr_ 
Popyi*  in  hiH  Oiary,  N(ivemb»-r  2,  HlliS;  m  mjir- 
molade  is  no  new  product.  The  derivation  of  th» 
word  »how8  that  the  <)uiHC«  wa»  prohahly  thv  fir-ifc 
fruit  used  in  thia  way.  Its  modern  form  i«  ujfually 
maA*>  from  ai;td  and  aomi-hitter  fmitn,  and  han  ft 
texture  between  the  fruit  butter  or  jam  and  J'jI- 
lies.  The  tleshy  fruits  with  much  pulp  are  dosini- 
blo  for  thi«  purpoau,  and  thoxu  too  rt[>o  to  ktvp 
their  shape  if  preserved  whole  may  be  naed. 

Sumo  fruits  mav'  yiuld  material  for  both  jullv 
and  marmalade.  Ine  cleaned  frLib  i&  cooked,  wiln 
water  t-nough  to  prevent  hiiming,  until  soft.  The 
clear  juice  ia  then  drained  off  for  jelly,  and  tlm 
pulp  while  utill  warm  is  nifted  throiitfh  coart>a 
cheesw-cloth  (or  a  hair  «ii?ve,  a  purfie  itlraintrr,  or 
potato  ricer)  for  marmalatle.  To  avoid  burning, 
the  fruit  pulp  may  tbon  ho  cooked  until  thick 
before  adding  augar,  which  t»  generally  ai»ed  in  a 
amalWr  proitorticn  than  for  jelly.  hYuit  lacking 
flavor  may  bu  improved  by  moderate  uae  of  spice. 

Firm,  solid  marmalade,  cut  in  strips  and  rolled 
in  sugar,  may  furm  an  aiirofahlii  iiddilioa  to  n 
box  of  homemade  candy.  In  l^ngland,  experiments 
hftvo  bftt-n  trit>d  of  packing  fruit  pulp,  cooked  with 
Augar,  in  brick  form,  when  it  will  koep  indolinitely 
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in  A  wrapping  of  wa.'ced   paper.    Por  use,  thesa 
fruit  brickR  may  be  rt^uced  with  wat«r  as  di^^ired. 

.my. 

The  ideal  Jelly  is  traniiparent,  of  unifomi  eon* 
siatODcy  throughout,  6rm  enough  to  como  from  th« 
glam  in  one  miisn  and  retain  ite  shape,  but  with  a 
quivering  texturu  which  dividee  reudtly  and  wilh- 
ont  any  approach  to  gummincsK.  Rome  fruits  ant 
nut  odapled  to  jelly-making,  though  amliitioiia 
housowivi'ti.  wishing  to  display  a  great  variety, 
attempt  to  utilize  all  hmde  of  fruiti*.  This  iTlfort 
i»  often  the  cause  of   failure  Co  Ncard  perf«cV 
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jdllM.  Goal  nsilt*  tatf  be  obuiaed  tnm  atmkt 
utiM  ef  TrniU.  ome  finnc  coasttteDcy.  —other 
t»tvr. 

JmI  wkat  Ui«  doagM  are  ttiat  Uk«  place  in  tbe 
ttuirinutMa  «<  bard  fnuU  iaig  cparUing  jeUia* 
d«fl  not  fftar  to  ba  fillraattkd  bjr  tiwdiantats. 
Beferrine  to  tbe  |ETo«|t  of  carbohydrate*  kooira  as 
"pectin  bnlieB.*  or  "pectow."  Dr.  Bobert  Hotcbi- 
aon  ujra,  "Tbcae  are  tb«  aatataaeaa  wbidi  sin  to 
fraita  their  powar  of  ronalnK  jrillea  wbta  boiled, 
nd  little  is  KBoim  of  tbt-ir  «xact  ebwueal  wtnre, 
but  tbayappvar  tobecoot^crteduitoaBpaciBl  kind 
of  BOcar  nea  diccaled  (peotow).  wbich  ia  at  least 
partly  aanmnabte  by  tbe  budy.*  At  preacst  the 
general  opinion  angina  to  he  that  the  pectoae, 
jnnilable  in  unrip*  froittt,  aaier  the  inAoenoe  of  a 
ferm^t-liku  bod;  called  pectase,  which  ia  preaeat 
ia  npeajng  fniita,  or  ai  acida  aikd  heat,  baMOM 
pcetitt,  a  MliUa  nbalaace  which  atiffena  the 
jntcaa  and  prodaees  the  oonpOBod  we  know  aa 
jelly.  Kb  UIm  Parln*  aaya,  "  Pectin  ia  at  it«  best 
when  tbe  fniit  u  jnat  ripe  or  a  little  before.  If 
the  jaloa  feraHata,  or  the  cook  ing  of  tfaa  Jetty  is 
eontinaed  too  lonf^  tbe  pectin  nnderifoes  a  ehaiq>e, 
asd  loMfl  iu  panvr  of  gelatiaiang." 

By  oontinned  evaporation  of  oertjun  frait  }aic«8 
coDtalning  modi  pectin,  jdly  atay  be  atade  without 
addition  of  gaxar.  CmTaat  jcDy  nay  be  made  by 
combining  tbe  warm  jnica  asd  wsmi  augar  without 
further  eoolciog.  placing  the  glaiwM  wh^rveuDhghi 
will  do  tbe  remainder. 

Tbe  vfTi^et  of  a  daap  luaMn  may  be  M«a  ia 
jetbeL  There  >ppun  to  be  le«  of  the  jellying 
property,  nore  boiling  is  needed  to  eraporate 
owuitDre,  and  there  will  hf  more  iihrinkaee  of  the 
jelly  ID  the  glaM  aflerwarrl«. 

The  apple  may  be  used  to  illnatrate  the  general 
prcciniii  of  jviiy-nukivg,  «lnce  that  contains  a 
Urge  proportion  of  tlw  pectoeic  principle,  and 
having  a  less  distinctive  fla<ror  of  its  own  may  be 
combined  with  nxnv  cxpi-rLiivt;  fniita,  ae  the  pine- 
I4iple.  to  prodnoe  eatin/actury  resiiltA.  A  gcwd 
BDppIy  of  JdllM  may  ba  aecurvd  fnnn  dilfereat 
Tanetiea  of  apples  alone,  the  dirFi-reat  kimls 
raaging  from  the  pais  color  of  the  PorUir  to  the 
deep  nd  of  some  winter  rarietiwi,  with  flavors  aa 
unlike  aa  the  ehadee  of  color.  The  fruit  ia  clcaaed, 
qnart«red  and  cuokod  in  water  until  soft,  bat  no 
longer.  Tbe  aTerage  proportion  is  one  f|aart  of 
«'ater  to  two  quarto  of  ^phn,  but  thla  variea  with 
th(?  joiciaeas  of  the  apples.  Tlie  cooted  fruit  nnst 
drain  without  pmwuri.-.  One  sJiBpla  old-fa*bIon«d 
way  to  aeeomplish  thia  is  to  npread  a  oqnare  of 
eheeae^loth  orer  a  larg^  Bg*te  or  earthen  pan, 
p«nr  the  hot  fruit  into  this,  tie  tbe  opposite  cor- 
ners of  the  ctoth  together,  anil  hang  ortT  a  strong 
vtirk  placvd  acron  two  cHaire  so  the  juice  will 
drip  into  the  pan.  Better  than  chain  and  stick  in 
a  Ktmng  binj^cngv  hook  in  the  wall  over  the 
kitchen  table;  or  the  cbeeee-clutb  may  be  laid  over 
a  hair  sieve  which  m  «*t  in  a  pan.  tbe  frame  of 
th^-  si«r«  will  rsiee  the  fruit  out  of  th>:  juice.  The 
cloth  abouM  always  be  moistened  beforv  tbo  fruit 
b  pat  in  it 

Jelly-floaking  is  seUen  as  niocseefal  fa  damp 


weather  as  on  a  clear,  bright  day.  far  i 

is  slower.    Sagar  is  peealiarty  atfartedhy  the 

veathtr  and,  uoogh  ia  hm  ittgnK  mbs  ef  the 

aane  taSealtiee  attend  jelly-BaUac  aa  the n 

facture  of  caikdy.  (hi  •  clsv,  wiai^  day  STipsra- 
tion  is  rapi<^  and  leas  boilinc  is  reqaired.  Ia  Md- 
anmmer.  bacteria  are  so  active  on  socac  ef  the  list, 
moggy  days;  that  it  is  ahaost  impoeiade  to  oaka 
evefTthiag  aterile. 

The  JBwe  most  be  ■oaaanid  and  boiM  r^sfly' 
in  a  shallow  kettle.  It  is  often  ma 
to  boil  lota  of  one  or  tw«  qaarta  t 
quantitKe.  The  procesais  hasteaed  brheattag  ia 
tbe  oven  fur  ten  niniitca  the  Dearly  tqaal  wei^A 
of  mgar.  while  tbe  juke  is  bodtaic  oa  the  te^  af 
the  stovsL  rbea  the  near  will  kia  as  it  aeafis 
tbe  Hiinid,  it  is  put  in,  atuied  till  bhindid,  aad  the 
whole  boiled  for  about  tea  niniteB  man.  Canfri 
akiDsuiig  at  fstervalfl  is  flMeatial  to  seem  a  dtar 
jelly,  for  if  tbe  froth  once  boils  in.  the  jelly.  evM 
if  utraim-d  aftrrwurrl^.  will  oevtT  be  quite  clear. 
The  time  and  tbe  geoeral  appearanoe  of  the  jelly 
tell  Da  when  to  stop.  If  nacertain,  slagb  drops  «■ 
a  ooM  Borfaee  will  show  tbe  eonsisteacy. 

^rain  tbe  jelly  quickly  through  a  new  wire 
straia^r  intva  pitcher  and  pour  from  that  intw  tbe 
final  receptacle.  Tumbleni  are  mAerally  pnfefTcd, 
giving  a  good  form  for  tbe  table,  hot  tin  oorcn 
are  undeeimble:  When  tbe  jelly  is  cold  and  finn. 
melted  perafllne  may  im  iHiuryd  orer  till  one^oarth 
tneh  thick.  One  thinner  layer  may  be  aUowed  ta 
eool,  ami  then  the  remainder  poured  on  wiD  corer 
any  crack«.  Papers  dipped  in  alcohol  or  bnady, 
laid  directly  va  the  jelly,  will  prttreat  mold,  bat  a 
layer  of  aosorboit  cotbia  or  MtUng  is  an  addi- 
tiooal  nfesoard.  and  stroag  paper  may  be  pasted 
over  nlL 

Jellies  crrstalliie  because  of  excea  of  augar  er 
too  bard  boiling.  \  ti-mprmturi!'  >-v«-q  2*  higher 
will  make  tbe  color  darker,  and  csiue  a  loM  of 
flavor  in  the  jelly. 

Fnii  ryrwp. 

Jellies  that  do  not  stiffen  properly,  and  any  sat^ 
phis  syrup  from  preserrea,  should  be  bottled  for 
future  urn  as  the  fimndatton  of  many  diiswiti, 
•och  as  gelatine  or  custard  poddtngs,  tee  erMaaa^ 
■nd  the  like.  Often  eeroral  odd  Iota  of  frait  juee 
may  be  cambioed  for  a  ssmmer  beTarage.  Ooca- 
stonally  U  baa  been  found  nnre  cmveaient  ta  cia 
tbe  fruit  jnica  and  nuke  jelly  at  aauther  time^ 

Pruit  synpa  aeen  to  be  slowly  taking  tbe  plaoe 
of  tbe  hemetnade  wliwn  by  which  oar  givat-graad> 
BMthera  fet  soch  store.  W.  3i.  Williams,  in  hia 
*X^aiiBtry  of  Cookery"  says. 

"  We  nhaaefDlly  oeglect  the  beet  of  all  food  ia 
eating  and  drinking  so  liltV  frait.  .\a  regards 
cookf)  fruit.  I  say  jam  for  tbe  million,  jelly  for  thr 
luxuriuuft.  and  juice  for  all.  With  theee  in  ahon- 
dance  tbe  abolition  of  alcoholic  drinks  will  fnlhtw 
lu  A.  Dec««ary  resalt  of  natural  naasea."  Yet 
much  of  the  fruit  syrup  which  baii  been  naed  in 
"  temperance  drinkH'  wat>  compoeed  of  artilictal 
cx^or*  md  Savont.  with  hardly  a  trace  of  the  fruits 
wboae  namea  they  bore.  Under  the  new  pwr  food 
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bwB  Umbd  will  not  W  allowei)  lu  paM  for  the  real 
■rticl& 

&manad«  pirarrra  for  tmrkd. 

KolwithKliiiuiini;  ihc  fon!"ili(latii>ii  vf  inJustrii^a, 
there  is  a  constant  durnaii'l  for  high-Erade  home- 
made prtttervfA  at  prici!)  fis  high  a«  for  other  fine 
hand-wark.  Gvi>ry  <)(?t:nl  most  be  IcAed  afti-r  to 
Mcnro  iMTfection.  The  prict-liKt  of  any  flrst^la^H 
grocery  In  our  liirgy  eilii's  r)ientii>na  CLTtain  "sfip- 

ciaJtiM"  of  Mifw  -  — —  or  Mrs. at  fifty 

coota  |N)r  quart-jar  and  upwunl.  £vun  at  the  low- 
eflt  fiKure,  a  woman  ma/  earn  more  nioner  at  homo 
than  8hc  c&nBsve  frcim  city  wu|i:t«,  but  she  tniiHt 
control  her  condilionM  to  secure  a  rcjjubr  iucune 
in  lhi«  way.  Mairh  ch*?ap  jylly  has  h««n  made  frura 
[iwjr  fruit  8W(<ul*tiod  wjlli  j{1u('iiw>  and  (tiiivirwl 
artificially,  while  in  aome  aectiunH  of  ihe  country 
fmit  rott«d  on  the-  ground. 

There  an;  many  cnmhinationa  of  fruita  poaeihle 
which  would  he-  imin-  attractivi-  to  cuflturiiLTN  than 
fwime  of  the  usual  articles,  f^uch  are  peiini  cooked 
in  gra[»**juice.  currant*  with  ra-ipherriest,  barbar- 
riwi  with  wild  apples.  Insipid  fruita  arti  im|irovMl 
by  combination  with  raisinn,  lomon-peel  or  apit-ea. 
Ground  npioos  ar*  <>ii«ily  addtyl  and  ans  ndt  objoc- 
tioiiabU-  in  adark  mrirmalaile  or  ki-t^hiip.  Whole 
Hpicc-i  raiy  W  tivl  KKw-iy  in  a  iuiif,  and  cowki'-d  in 
water  from  which  ayrup  is  to  be  made,  while,  in 
aomv  cft-if.'i.oilsiaml  tuuanc«fl  are.  prefarred  lo either 
whole  or  ground  »piea 

Bwmtmice  of  prrxcrvinfi. 

There  are  many  wvimtn  who  would  Jo  Ixjttcr  to 
employ  some  country  friend  to  provide  thftn  with 
•  nupplynf  (^annMl  fruitt,  jellies  and  the  like,  than 
to  d»  it  for  themwlvi'j*  iif  thi-y  miint  h(iy  all  thti 
fniit.  Whether  for  oursekea  or  for  sale,  much 
diitcrotion  in  n<!CPit!4nry  to  adapt  Ihs  fruit  at  hand 
to  the  many  varietiee  in  prL'Airveo.  We  can  ael- 
dom  raioe  or  buy  pvrfect  fruit,  tbereforu  it  must 
be  sorted  carefully.  To  preserve  whutc,  eelect  that 
of  nniform  mi-diiira  !*\zf  and  emxl  shape.  Prom 
abnormal  siie»t  and  imt>i'rfwt  iibaiK«  parta  may  W 
cut  U)  pn?serv'e.  ami  the  remainder  uaed  for  mar- 
raft)a4l<>s  ami  thi«  like,  with  thd  ftilly  ri|H.>-  fruit 
whlich  woolii  not  keep  its  shape  to  ecok  whole. 
Clean  dkina  and  eorett,  nndi.T)*iwd  fruit  and  inferior 
partd  will  yield  ample  mnteriiil  for  jellie!^  and  fruit 
ayrupf*.  This  is  the  mi-thod  we  follow  when  rookinji; 
meaU  :  the  birue,  tenler,  («fti(in«  f<ir  ruants  anil 
ffteakR,  the  smaller  piece!)  of  clear  ratiacle  for  stews, 
thti  homui  nnil  toogh  part-t  for  snup^. 

To  keep  ibt  itha]>o,  fruit  must  Ih>  cooked  mluwly, 
a  few  ptww  at  a  tin)«  in  syrup ;  for  9th«r  propara- 
tioiu  it  u  better  to  add  the  suffor  later. 

When  a  flini;le  r3ri«ty  of  fruit  must  be  the 
main  dupciidcnct'.  it  should  appear  in  aa  many 
fonu  aa  possible,  and  with  difTerent  flavorH. 
PwmIim,  for  oznmple,  may  hu  (>nok<>i)  wholi>.  or  in 
kalvea,  or  tn  alicea,  with  little suf;ar  or  much,  with 
cracked  pitA  for  thtt  rlavor,  or  in  iipicifd  Tim^^ar,  or 
mado  into  tnarmalii'le. 

Alwut  one  ponnd  of  fruit  will  be  rviaired  for 
each  pint-Jur  of  preserve,  and    this  pound  will 


meaxiiru  rnutihly.  onu  quart  before  cooking.  Thus, 
a  woman  may  exlimatw  the  numhpr  of  jars  to  (>» 
sRcun«l  from  a  K'^en  (jnantity  of  fruit.  In  this 
way  nhp  can  dfcidn  whi-t.hiT  to  buy  fmit  and  pre- 
pare it  for  herself,  to  pay  some  one  else  for  "killed 
hand  l.ibor,  or  to  ilcpund  on  the  factories. 

[The  home  evaporating  of  fruita  under  eastern 

conditiona  is  deserihod  nn  pa^ett  174  to  177.  A 
note  may  l>6  fnaerted  hyi^  on  th«  sun-drying  of 
fruit  in  dry  redions.  There  ia  practically  no  evap- 
orating in  California  tut  it  is  undurt»too<l  at  iht 
East  nr  in  the  moint-air  sections  of  OreKon  and 
Wiwliinnton,  Ev«,iHiraling  raachinefi  and  houHWi  ar^ 
pnu.'tic:i!ly  unknown  as  home  devices,  although 
thL'y  arv>  uRnd  in  connmtion  with  lar^je  canneries 
for  the  purp^jse  of  saving  fruit  which  i»  a  little  two 
ripe  foi  the  canning  proceaa.  Not  leaa  than  nine- 
tenths  of  all  the  driL-d  fruit  produc<.>d  in  California 
is  ciin.'d  by  minshine  in  the  «i«-'n  air;  and  by  wine 
iwe  iif  wulfur  fumes  imrmiliiiUdy  after  cuttinR  dis- 
coloration is  prevented,  sit  tbut  Ciilifomiaaunjrit^ 
fruit  wll«  as  '■(•va|i«rut"vl."  Thirty  years  at£o  many 
evaporilora  were  oretted  to  uppty  the  Ablen  and 
othi-rpion.'i*ri.roceafk'«,  but  they  were  all  abandoned 
aii  tiotn  as  tne  projter,  sun-^ryin^  proccds  wa* 
flcvelnjmd.  Sincti  then  mpeiitcd  att^mpte  have  been 
maik-  to  intrixluce  vari'tus  stylos  of  cvaponito-s, 
without  success,  Uwause  no  artificial  drying  agency 
in  HO  cheap  as  MtinNhim.'  nurtin);  undur  tho  very  dry 
summer  air  ami  praclicnl  absence  of  raina.  Con- 
sult Chapter  XXXV,  Wickaon  "California  KruilB," 
'•id  edition  ;  also  bulletins  of  Oregon  aad  Washing- 
ton Experiment  iStalions;— £Mt7w.] 

.\ltliinifjh  in  Bome  reoiiecla  a  simpler  procfoi 
than  ihiww  alnvidy  d^jwritn-d.  tho  di«cu«sifln  of 
canninf;  his  he«n  left  until  the  last  because  it 
is  a  latwr  diacovery. 

When  fruits  uiid  vugobablcs  are  frt^ed  from  bnc' 
teria  and  packed  in  air'tii^ht  cans,  little  or  nn 
prM4ervative  m.'Ltf rial  ne>.>d  Ix;  combintHl  with  thi-m. 
Hence,  oanneil  fruits,  Iwing  in  a  more  natural  furm 
and  mora  dilute  than  jams  and  preserves,  arc  con- 
siderod  to  b<?  more  dig€«tibl(j  than  iiueh  prepara- 
ttonn  dvn^e  with  eucar. 

Acid  materials,  as  rhubarb  or  cranlwrrieBi  may 
he,  canned  without  cookint;.  The  cut  pieces  are  pot 
in  glass  Jars, lliL' spacf«i  filic)  wllh  fn-Jth  cold  watvr, 
and  the  jara  sealed.  Thus  the  »our  juices  act  some- 
thing like  vinegar  m  a  pro.mTvntive. 

Usually,  however,  sterilization  hy  heat  is  eaaon- 
tial.  Tho  fresher  and  cleaner  the  article  to  bo 
canned,  the  mora  certain  we  arc  of  securing  ccrni- 
pleC'it  Hterilixation.  Ovvrripe  fmit,  or  that  exposeil 
in  dusty  markets,  may  harbor  bacteria  nut  easily 
destroyed  at  the  hoilinK- point.  Here  the  homo 
canner  cannot  onm|H-tv  with  tho  fnotory,  a»  then> 
it  is  possible  through  steam  nnd^r  prensnre  ta 
Bivcnro  a  highi'r  tt^mperature. 

Firm  fmit*  may  bo  atewed  or  steamed  and  th*n 
parked  in  jiira.  The  eofUrr  fruita  may  bei<t«aincd  in 
thin  syrup  or,  better  still  to  pnuerve  their  fonn  ami 
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fiftvor,  put  in  jars  and  set  in  »  pan  of  water  in  the 
even  or  in  a  etoaiDier  to  cook  ana  then  be  flllud  with 
thin  syrop.  Hefore  aeailng,  a  hixkio  sbouM  bi;  put 

down  between  jjir 

and  fruit  Co  let  vut 
all  !iir-tiubL1eJt. 

The  prciuuri'  i>f 
Ibc  atmosphere  on 
the  surface  of  tht^ 
pnstcrving  kfltlc 
cmsses  aonie  vari- 
ation In  th«  d(!n»- 
itjr  of  Byrup.  hciw- 

walrr  wor«  pro- 
portioned at  (in>t. 
WhL.-n  canning 
acid  fntiU.  the 
Hymp  lutnl  In  nil 
tiitf  jars  may  be 
nia(ii>  nf   equal 
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anil  waUu-,  while,  for  swevl  fruits,  th«  BU;;ar  may 
be  reduced. 

The  canning  of  vegetables  ii<  usnsHy  considered 
a  miiTv  difficult  process  undur  tirdiaary  conditions 
than  that  of  canning  fruits.  With  due  precantiuna 
u  to  clctanlin<M3  and  a  k>ng  p^^riod  of  coolcinft  in 
the  jan  pliued  in  a  steam  cookor  cr  waah-boili^r 
(Pi2.  240),  many  houHokccpera  are  at  ancceestal 
with  Kogotabica  as  with  fruila. 

Some  veeetabk-i)  are  more  subject  to  fermentd- 
tion  than  oth^ni.  Wh^re  the  skin  is  cnl.  as  in 
Hwect  com,  there  ih  gr^iater  opportunity  for  bac- 
terial action.  String  Iwang  may  well  hv  parboihid 
in  salted  water  before  puttinf;  into  the  jnr».  where 
tiie  cooking;  process  muHt  l>v  continna)  two  or 
three  hours.  Tomatoes  are  \eaa 
liable  to  8|ioii  if  thoroughLy 
Kkimmed  while  cooking.  When 
they  have  proved  ma^t  trouble- 
Home  to  housekeepenn.  it  ap- 
pears that  they  have  not  been 
cooked  long  enonj;h  for  the 
center  of  the  tomato  to  be 
raiiwd  to  the  twiling  point, 

The  country 
hiOTi«>.<k«i.'l>er  who 
can  bring  perfect 

fruita  and  ve^tablca  from  her  gar- 
den directly  into  the  preservinit 
kettle  and  air-tiicht  can  will  have 
litlla  trouble  with  "germii*':  buttlw 
city  woman  who  mtuit  iiecar«  raw 
materiiibt  thrnu^b  many  middlemen 
wuultl  belter  depend  on  reliable 
canneries  for  her  main  ivpply. 

Vlatnit, 

While  excellent  results  have  been 
■occmptished  by  many  housekeepers 
with  very  poor  appliancMi.  any  one 
who  IK  bo  make  prMwrretn  aa  a  bumi- 
ni>s8  neede  the  beet  utensils,  not 
the  most  expAnidre,  but  those  W*t 
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adapted  to  the  purpoee.  Bverytbine  ebould  be  of 
shape  and  Bub»tanc«  ii^iy  to  handle,  not  re»liiy 
affected  by  acids,  and  affonling  little  hiding-placa 
for  molds  and  ftrment*. 
Scales  give  gtiater 
accuracy  than  meaaures. 
A  silver-plalt'd  fruit- 
knife  with  sharp  edge  is 
best  for  parine  and  cor- 
inj;.  or  steel  knj^'es,  if 
used,  should  be  kept 
bright.  Wooil«n, enamel, 
or  Hilver  epuons  should 
bo  u.icd,  norer  tin  or 
iron. 

The  old  poroelain- 
lintHJ  iron  kcttli!^  trans- 
mitted moderate   heat 

wi[.h  liltle  danger  of  burning  the  coi- 
tents.  There  are  brown  earthenware 
kettlp'ji,  rairii'd  from  th«  Ktove  by  shnrt 
legs  or  a  mi'tsl  rim,  that  are  useful 
when  sluw  «va^K>ration  i«  (;>Mential,  as 
for  marmaludL»  or  ketchups.  Agate- 
ware kettles  are  li^bt,  easy  to  lift,  and 
clean,  anil  with  asbvslus  or  a  metal 
trivet  nndemeath  do  not  burn  readily, 
Thftre  should  be  several  of  different 
sizes,  and  new  ones  are  desirable  aiace 
fruit  avi<b<  oft<tn  n.-iDoru  staine  which 
cannot  be  scoured  off.—  and  that  does 
not  improve  the  hue  of  a  jelly.  Broad 
rather  than  deep  kettles  should  be 
chosen,  since  evaporation  is  thus  bast- 
«n«ifl,  and  whole  fruits  should  b«  eooked 
in  shallow  layers. 
.\  wire  i>;i.^k<.'l  U  a  RTcat  help  in  scnldinf;  fruit 
to  remove  skins.  A  wire  spoon  or  briKht  skimmer 
is  needt^  occa.<iii)nnlly.  Knamrl  straint-ni  and  col- 
andem  art*  convenient.  A  wotxlen  masher  is  best 
for  jam.  Kruit- presses,  cherry-sloniTs.  and  the 
like  are  ni;uired  whon  large  quantities  are  to  ho 
prei>ar(^^.  For  accurate  nwulUn,  n  thermometer  and 
syrup  gasn  are  M  es»ential  aa  any  other  tools. 
Never  try  to  till  many  jara  without  a  largo* 
moathed  tin  fnnnel.  .Strong  linen  cheeee-clolh 
strainer*  and  a  It»iine1  bug  are  necwtsary  for 
jellies.  To  protect  tables  from  stains  and  make  it 
easy  to  clear  up  afterward,  cover  with  several 
layers  of  pdper,  those  on  top  being  clean  brown 
paper. 

Jan, 

To  hold  dilTerent  qnantities  of  fruit  and.  later, 
to  serve  a  family  of  varying  site,  the  jars  should 
be  nf  all  siufs,  half-pitit,  pint.  i)uart  and  two. 
quart.  Better  pay  a  few  cents  more  than  to  get 
ijAT*  with  impiHrfect  edge,  sure  to  resnlt  in  cut 
fingers,  or  with  blistetB  of  glass  inside  that  will 
break  and  mingle  with  the  conlvnte  of  Ihe  jar,  or 
with  k-tters  and  trade-marks  in  the  way  of  complete 
sterilization.  The  hetH  covers  are  those  of  glass  held 
in  placti  by  a  metal  spring  fastened  about  tbo  nMk 
of  the  jur.  When  a  glass  top  is  fastened  in  a  metal 
rim  it  is  impoAniblo  to  keop  it  porfocily  cl«an. 
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New  ruUier  ring^i  nhotlii  he  pnivMiwI  wich  yt-ar, 
thaiitth  a  lew  of  thoi»  left  over  may  li>  UKitblit. 
SuOM'tiines  two  rinpi  Hhoul'l  he  uat-rj.  th^y  are  no 
thin.  Wide-mouthed  bottlea  may  ht>  tightly  cortied 
vhI  coven^  with  a  ccimvut  of  roain  ami  bewwax. 
Bottles  are  suitcihle  for  the  fruit  s\TU|>!t,  hut  the 
aelf-sealing  ones  are  ImhI.  t'ur  all  purpflsiw,  even 
for  jvllitrK.  uir-tiijht  jiirM  willi  i^livas  ciivvnK  hav« 
many  advantages.  Sterilization  is  a*  neceiwary  for 
jMy  tumhK-rs  nx  for  jar*.  Aftor  jnrB  are  tillwl 
properly,  they$huulii  i»  labelM  ami  duteil.  I'rlnted 
Ubeto  tdreody  jiumnied  m;iy  lie  lK<uj:hl  at  l"W  rati'^, 
HO  thf-re  lit  nuvi^cuiw  farinilistinct  lt  untidy  labels. 

The  closet  where  lillHi  jan*  are  kept  ehniikl  U' 
l!f;ht,  dry  and  i;«dy  to  ke«p  cle^n.  Fur  llie  Srst 
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month,  watch  all  jars,  and,  if  there  i&  any  indica- 
tion of  fermeDtatloD,  open,  flcald,  uid  oat:  at  oaas. 

Summary. 

Tiiu  ig  BO  place  for  detailed  recipes,  tdnce  those 
Buy  Im  foQDil  in  cook-hooks  nnd  bultetinfi.  Thn 
essential  points  in  all  canning,  jelly-making,  pre- 
KnriofT  and  pickling  may  bo  Kivi.-n  in  few  worde  : 
Tie  article  to  be  prcKTVL-d  and  cvt-rything  to  come 
in  contact  with  it  mimt  he  «tt>rilutH),  and  then  thii 
air  must  he  kept  from  it  Constant  WRtohfalni!«s 
and  ahoolate  cleanltnwH  are  the  only  mat:;ic  art« 
MBphmd.  The  hou»ckiw[h"r  of  ttMiay  mitnl  rmt  far- 
get  tne  trsdiUoDH  and  ex]>erieDce  of  piutt  f^enera- 
tlMtf,  bnt  even  in  thew  «vcry-day  procussfS  «h« 
BBtt  apply  alM  the  rcsuttn  of  the  oxperiments  of 
modem  BCientiaU.  Thoaicli  many  of  theHoproceB^en 


have  iin.'LsiHl  out  from  Lli<^  linmr,  lhi;r«  i*  .itlll  a 
place  for  the  homemade  preserves  whicli  have  a 
distinct  qoality  and  with  which  no  factory  goods 
can  oompflto. 

Ppcam-inj  and  preparing  mushroom:    (By  B.  M. 

In  the  pre.'*tirvation  of  rauithraoma  the  procewfen 
may  be  (•itlier  by  drying  or  (ULunin);.    liy  both 

firociKues  sonio  of  the  flavor  of  tho  muiihroom  is 
ast,  but,  noviTthi'le**,  thv  product  ix  an  impor- 
tant article  of  commerce,  and  comnianda  a  price 
uvorugiug.  pcrhaptt.  half  that  of  ihi;  fr^vih  Tniit*h- 
rootnif.  A  (liscufieion  of  udibic  native  mushruoniB 
will  lie  found  on  page  47-1.  Figs.  ZATi-'Hl  show 
aome  of  the  mushrooms  to  h»  avoided. 

/Jryin,?.— The  simpler  method  is  by  drying,  and 
this  Ix  commiinly  umid  hy  the  [leiiiiiinlry  of  Europe 
for  the  preservaliun  of  such  common  forms  aa 
Bvktu*  tdtilis  iSkiinpil:  c?/^).  Aijaricun  ctnnj'^jiini 
(the  common  mutthrooml,  and,  in  udditiun.  several 
Bjieciea  which  are  used  primarily  for  soupB  and 
Bt«w8.  Th«  method  in,  however,  applicabtie  to  a 
large  number  of  fleshy  species.  The  method  which 
ia  recognized  as  giving  the  \>est  resoltR  conHUita  in 
thoroughly  cleaning  the  fungi  and  thf>n  immerging 

them  for  a  moment 

.  _,  _^ in  boiling  water 

^k'^^IS^^  which    in   nlinhtly 

acEdu  Isted  witli 
vinegar  or  lemon 
juice.  Itiiia.'wrted 
thut  the  acidulalion 
[ir«-viTtH,  to  Bom« 
exUnt,  the  darkening  of  the 
mnshrooma. y<{t  tbe  addition 
of  acid  is  not  a  univermil 
cu*U)m.  Taken  from  the 
boiling  water,  Ihu  niURh- 
roome,  if  small,  are  fre- 
quently stronR  on  threads 
and  huuK  in  the  sun  or  over 
the  Btnve.  Large  specimenit 
»haald  be  «licwi.  When  dried 
in  quantity,  it  is  unquentlon* 
ably  deiiirablo  to  desiccate 
more  promptly  by  placing; 
I;  ^IV\ll  thv  matvrial  in  a  slow  oven 
1(1  temperature  of  90°  to 
U*r  c.  or  ISI"  to  212" 
Fahr.i  or  it  may  be  iJin|>o»«l 
over  wire  nettinfj  suspended 
over  n  utove  or  oven.  When 
drj' they  are  frMjuenlly  hong 
insacksiormorvlyaiiiatrunf:. 
in  a  dry  room  where  pep- 
pem,  dried  apples,  and  other 
such  prodacts  arc  pri«erv<^. 
For  commercial  purptisei*. 
howevor.  they  may  be  imme- 
diately placed  in  irlumex  or 
tins,  well  closed  or  sealed. 
In  moisl  wcathur  much  mois- 
ture may  be  taken  np,  if 
expoaed.  and  moldinK  will 
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rlDC  knd  fuTi'lIk* 
riilfii  wtlh  a  frae, 
protnlnrat  limb. 
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more  readily  reatilL  All  munfirooni  ifrowtra  wilJ 
find  tho  drying  i.rix:t'«j  of  value  in  orjcr  t'l  make 
uw  of  portions  of  the  eUiavt  iind  of  mnBhroonia 
rather  too  fur  iulrftnced  for  the  demands  of  tlit:- 
lKM»t  markets.  They  mar  then,  morenvi'r,  1*  nwiucwJ 
to  powder,  by  paAsinir  throiiiih  an  ordinary  grinder. 
and  Iti  i*  [jon-diT  is  in  coiiei(li>rabIe  demand  for  aauc^^g 
and  an  8t>aauninK. 

rft*  eannin.^  of  m»s.brof>ni»  in  li>iiiid,  according  to 
many  motbods  which  Iiav«  bix'n  publislii^l,  involvoc 
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Mathrwm  kdAvf  in  coinnonljr  rasde  as  follova: 
Cluun,  cut  into  alicee  and  diapone  in  layers  one- 
hair  inch  thick  En  an  tsirthun  dish,  sprinklu  with 
KiU.  and  repeat  until  the  dish  is  full.  Place  in  tbe 
refrigerator  »r  a  cool  ]ilace  for  at  Jeafit  two  day*. 
Tlttin  cnmh  and  strain  the  product  throujjfa  a  eloth. 
Boil  th«  liquid  in  a  porci'dain-linvd  ktttle^  adding 
for  each  quart  one-fourth  ounce  sltxpice,  one-half 
ounce  gineer  root,  on«  diiien  cIovch  am!  several 
b1a<)e»  of  mace.  Boil  firieeti  nnnntea.  strain  through 
flannel  into  sUril*^  bi-ittU-^. cork  and  di)i  intoBHalinK 
wax.  Or,  in  the  spring,  omit  the  ginger,  and  adn 
instea*!,  at  the  time  of  tnacitration  in  ritfrig«rator, 
to  each  two  P'>Dnde  of  irvi>\i  niiishroomsaloat  tKree 
ounces  of  fresh  walnut  ha-b,  iindy  chopin-d, 
A^ain,  gL-latinu  may  bo  udrk-d  prior  to  the  lo^t 
boiling,  and  the  product  may  tie  uHed  a»  a  jt-Ily, 
when  it  w  not  dwiri.'d  to  k«-p  it  for  a  long  period 
ijf  time  and  to  avoid  bottling. 

Fiekted  munhrmm*  miiy  bi-  rctkdily  prepared,  but 
they  ar*  not  neatly  eHtoened. 


flc.  H>.    £oltfHir«llnu.  Ow  Uiiet  buletui)  oldmibtlnl 
\  lepaUtlcrD. 

blanching  by^eans  of  a  solution  containing  alum 
and  bietiipbito  of  soda.  An  elTectivo  homi>  mothud, 
pn.>««rTtnK  the  flavor  fairly  w«]l,  B  thin :  PocI  and 
throw  Into  boiling  wat«r.  containing  for  eauh 
Gcallon  three  ounc«e  of  wait  a.nd  tht-  juice  of  two 
tcmODft.  After  fire  minutes,  put  intocWn  pint-.iurd 
and  cover  with  a  brine  containing  per  gallon 
from  ono  to  two  ounce«  of  salt  and  a  littl«  li^mon- 
juicBL  They  a.re  then  bniught  gradually  to  the 
balling-point  and  boiled  for  about  flfU^on  mintiti-ji. 
Prttei-vin^  in  bulUr,  an  expensive  but  common 
proceaa.  is  iwniuwhat  m  follows:  Clean  and  peel  a^ 
mool  and  place  for  a  few  minuU.-H  in  cold  wali-r, 
acidulated  with  rinegar  or  lemnn-juice.  Dry  with 
a  clean  cloth.  naA  iiw  for  each  (|uart  of  minthriKinM 
three  otuccs  of  butter,  a  small  teaspoonful  of  salt, 
a  little  pepper  and  tlut  joioo  of  one  Wmon.  Mfit 
the  butter  in  a  itt«wpan,  add  the  mu^hro'imfi  and 
ih«  svaaoninga;  cook  Rlowly  until  nearly  dry,  shak- 
ing  to  prcvi-nt  sticking.  Tbt-n  put  into  jam  and 
Oil  with  melted  butter.  Heat  in  boiling  water  for 
ten  miRut«^  clow  the  top.  cool  gradually  and 
seal. 
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By  Samuel  C.  PrttoM 

Canning  ia  so  culled  becausu  the  food  matenal, 
either  animal  or  vegetable,  in  "packed"  to  metal 
or  gla^  cnnUintTS.  hiirmetlcally  ei'aWand  steril- 
ized or  "c«ok_'d"  by  the  application  of  heat.  The 
oontainiTBr  eommonly  spokfin  of  as  "cam*."  are 
generally  made  of  tin  plate,  althongh,  for  certain 
kind  of  fotwU,  glass  jars  arw  eometimes  ascd.  Th« 
process  is  cnpalile  of  very  wide  applkation,  as  all 
kiuda  of  foods,  pxcrpt  tbf«w  cat^n  only  in  the  raw 
condition,  may  be  preserved  in  this  way.  and  thua 
the  ahiindaiirct  of  one  !U'.T.ion  or  one  locality  may 
be  made  available  at  another  place  or  time:. 

Th«  gf'Heral  object  of  the  procwa  \s  apparent 
from  the  foregoing,  but  it  may  be  stated  tnat  the 
main  problem  is  ta  prevent  decompooition  or  npoil- 
ing.  chunges  induced  in  foods  by  the  activity  of 
various  kinds  of  mlcrocirKaniams  which  ferment 
or  putri'fy  the  foods,  giving  ri«tt  to  pn>ducl»  of 
harmful  or  undesirable  i%anict«r  and  rendering  the 
food  unfit  for  uar. 

From  a  sanitary  point  of  riow,  canned  foods,  if 
pr»|x^rly  pr^pare^l,  are  of  the  higheflt  value,  an  they 
arc  free  from  bocti^riu.  Thia  fact,  combined  witli 
their  convenience  and  the  eA.<te  with  which  thejr 
may  bo  tramtportt^HJ,  hat;  led  to  nil  mnormciua  manu- 
fucture  and  consumption  of  these  very  satisfactory 
food  prmiucta.  In  this  article  the  canning  of  Tege- 
t&W«  foods  only  will  bo  considpred, 

Utthodt  (^ uttriXizalion. 

fsteritization  of  the  can  and  ita  coatents  ia 
oirect**d  by  one  of  the  following  melh'xiK  :  1 1)  water 
bath,  \^£)  chemical  bath,  (3)  steam  under  presaore  in 
ftrong  obcata  or  kettlea  freqnentlv  called  "iwtorta." 
Fig».  2^8  aad  249  show  ateriluing  or  cooking 
apparatus, 

(1)  Tho  wat«r  bath.  As  its  name  impliea,  ateri- 
lir.;i:ion  by  thia  means rotutsta  in  boiling  the  cana 
or  jars  for  a  single  |>eriud  or  discontlnuoualy.  a 
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jL  Mmnuiclal  oorn  cooJcci. 


of  100"  CemiKfade  (ai:;"  F.j  being 
tiaeii. 
r  chemical  biith.  Thii^  conai^tsof  a  strong 
itoInCiniKirsomcHalt.tcen- 
i^r^Ily  calcium  [:li1uriil, 
bocttitM  of  its  great  aol- 
uliilitv.  Ttin  boiling  (mint 
of  the  solotion  being 
much  liiuhvr  tlmn  that 
of  water,  JiinhtT  Uimpt-r- 
aturf»  may  hi'  rearheii  by 
iU  UHij  l)i.'i[i  with  tile 
ord  inary  water  bath,  and 
eonsHpii'iiily  a  short*'r 
timt;  isrw|iiirt"l  Iw  liririfj 
itbi/ut  et^TiHuatit!).  Thifl 
mctlKxl  wait  tirat  L-ni- 
[iliiyi-tl  in  thJH  country 
iiU»ut  18fi3.  but  w;is  not 
a  sm:cess  because  the 
vsinn  of  thill  tinii'  WI.TV 
nat  slranij  enoviRK  to 
withstand  the  proMore 
Kcneratwl  withia.  The 
method  of  U)4Q  is  the 
xanif  !W  Willi  thii  water 
bath,  i.e.,  the  Ulled  cans  are  boiled  for  a  certain 
delinitv  [ktIikI, 

(3)  Steam  UQ<ier  preaaure.  Thia  mellKHl  vf  ateril- 
txation  was  inlroduo-d  about  l^'it.  The  tempera- 
tore  in  this  case  may  \jv  varied  ]>y  control  of 
steam  pretwun-.  The  Ht«nm  tieitit;  coniined  in  the 
rutorlt^,  (if  cuum.'  till;  jtri-Murc  iAHiuiil  within  und 
without  the  cans;  thus,  unltMS  tht?  outside  prea- 
«0i*  ia  removed  Murldi-'nly,  the  xtniin  fin  the  caw 
IB  not  great  and  loss  from  burBtini-  in.  Bmall.  Most 
of  lh«  moditrn  cans,  howover.  aix*  nulfioiontly 
fllr>:'n;r  to  withstand  sudden cIiaiiK«8  without  injury, 
Thrro  are  twn  mmlilicjilion^  of  thu  retort,  known 
as  th«  "wet  retort"  and  the  "dry  retort."  In  thu 
former,  tbe  kettle  is  lilted  with  water  and  steam 
onder  preM*ur«  blown  in,  no  ihut  th«  t>oilinfi:-(Kiint 
of  tbe  water  is  niiieh  raised  owin);  tu  the  increaKed 
prossurd.  Thw*  kcltlej  ar»>  ffi>nurally  eylindrical 
and  aro  placed  in  a  vertical  position,  with  a  heavy 
lid  on  the  tipper  end.  When  in  use,  this  lid  is  fast- 
ened down  by  means  of  hi-avy  ho]ta.  Tht- kettles  an.' 
generally  provided  with  three  valves,  -an  intake 
valve  for  tit«am  at  the  bottom,  an  outlet  for  wai*'r 
at  the  Ixittom  ::nd  an  exhaust  valve  fur  Hleam  in 
the  tid.  Although  spoki-n  of  as  a  "  wet  retort,"  itcati 
bo  twcd  withmu  wiit-.r  in  the  8iim«'  wiiy  n.<  n  "dry 
retort.*  In  tbe  "dry  retort,"the  steam  under  prea- 
aore  la  blown  in,  din-rtly  rt^placinf;  thi-  air  iiiid 
coming  directly  into  contact  with  the  cans. 

The  Portland  lypr  of  retort  i.-oni*i«tH  of  a  heavy 
iron  chest,  about  L-ubical  in  shape.  One  side  of  the 
cube  is  the  door,  which  i.i  hinyi'il  nnd  fastt^ns  by 
boltx.  With  tho  Mceptirtn  of  the  door  the  retort 
it  cast  all  in  one  pii:M:e,  the  door  funning  a  separate 
casting. 

Itoth  types  of  retorts  are  provided  with  thcr- 
mornet«n>  and  prc^ure  icac*^.  In  the  use  of  retorls 
of  either  kind  it  is  essential  that  a  current  of 
Bt«am  under  pre-i-tiin;  be  piLvu-d  continnoui^ly,  this 


"circulation"  Wing  effeclc<!  by  leaving  the  ex- 
baubt  valve  slightly  opt-n.  The  temperature  maybe 
kept  constant  by  rvgulatinir  the  amount  of  ateam 
entering  the  retort  and  the  amount  i.>f  tbf  exImuHt. 

A*  alrearly  mentioned.  thi«  method  is  most  efli- 
cienl  in  its  action  on  the  resistant  i!i>ori^  of  bac- 
teria, cnniiequently  is  the  .tnfvHt  method  to  employ 
in  the  proparatlon  of  canned  i^oda.  It  i»  neces- 
sary, however,  to  avoid  iMootwivt-  boating,  ae  dam- 
age tu  tli<!  fuods  may  bo  done  in  this  way.  One 
result  of  over-cooking  is  to  produce  discoloration 
of  the  foHl  ^ubxtance,  a  defect  which  sometimes 
interferes  with  the  commercial  value  of  tho  nrticle. 
TempfTaturea  above  120*  C.  (218"  F.)  are  rarv-ly 
uw_i3,  the  bent  temperature  for  any  material  bein|{ 
ddtermintd  diRs;tly  by  experiment. 

In  Hteriliiution  of  cunnud  foods,  it  is  nweswiry 
that  the  whole  contents  of  the  can  be  ttubjected  to 
tbe  rii]uired  temjieniture  for  a  perio<l  of  time  long 
emmgh  to  destroy  all  germs  whether  spore-proiluc- 
ing  or  not.  This  nerjoii  of  time  curi  be  determined 
accurately  only  by  experimental  teats.  It  is  of 
(M|uat  importance  to  know  the  length  of  tJm« 
necessary  for  tho  required  heat  to  penetrate  to 
the  center  of  the  cans,  this  time  varyini;  very  much 
with  different  materials,  fiwimg  to  their  different 
conductivity  for  heat.  Li(|uids  are,  in  general,  goi^^t 
conductors,  whilo  solid  or  fiomi-«uliil  sulwlances 
conduct  hut  [HHirly.  Knowledge  on  this  point  is 
absolutely  eaaentia!  in  ordsr  to  prewrihe  a  satis- 
lactory  procoeo, 

"Hie  raciiiim. 

It  is  customary  in  tho  preparation  of  canned 
food*  to  hive  a  partial  vacuum  in  each  can,  and 


'\A^^ 


IB-/? 


Fit.  144.    Impiin-nl  twtl  piucbm  kettle.  suDutaoTiuM  to 
liold  too.  i.txo  »iia  1,290  twD-pDund  csci. 

for  many  yean  it  was  thought  that  this  vacuum 
was  the  principal  factor  in  keeping  the  goods. 
While  thin  i*  iintme,  it  Ia  desirable  to  hare  the 
vacuum  as  it  alloV!)  a  means  of  inipection  of  the 
cans.   Tho  vaeaum  is  indicated  by  tho  concavity  of 
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the  onds  of  tbo  cann  nnd  should  ulwaya  bt>  ]jrtw«iit 
in  sound  cans.  If,  how^rer,  pntrefailion  or  fer- 
mentatire  chajigc^  takA  pia««,  in  which  f;t\afjt  aro 
pKXJDCod,  the  emla  Lul^'e  out,  owitiK  to  the  prei^ 
snre  of  the  £iw  wilhin,  anJ  «t  may  U-  i-ik»il.v  Jl- 
teoted.  Evea  in  cose  no  aweUin?  vt  the  can»  take* 
place,  flhtlfu]  inHpei'tf^ra  can  (lj.>«tingui.th  between 
good  anil  Imi  cans  by  the  muni\  wbt*n  tho  cane  are 
atruekon  the  endi.  The  vacuum  ia  ;;cnerally  pro- 
dncod  hy  hllifif;  tho  ctinn  with  thi-  material  in  a 
hot  onditioi)  and  tiealin);  thum  imnit;d lately.  Wh«& 
water-Uitli  riteriliKatiwn  w  cmjikiyeiJ,  ttiL-  cua^  arc 
nometimtii  unncaled  or  punched  while  hut  an<l  the 
flteam  allowrtd  t«  Hftcap**,  the  aperturw  \mt\e  closed 
a^aiii  at  004:41. 

l^rinripkf  iafolveil  in  atitntnn  tfnTiiic:  cnips. 

In  Uw;  canninjc  of  frursh  vckvUIjIi-j*,  the  raw 
matiTiuU  un:  Hultstancox  high  in  tlioir  piTL-fntiifCi: 
of  water  anil  rclativi-ly  hiRh  in  carhohydrati^s,  but 
relatirKly  low  in  protwid  nutter.  Because-  uf  <lif- 
ferences  in  texture  and  compiisitjon,  no  harii  and 
faet  rulefl  of  proctHliint  ran  )w  laid  down.  The 
details  of  the  procMsen  for  rarioiut  kinds  of  cannwi 
gM<ls  cannot  be  uiven  hi-n.-,  but  thw  gifn^ral  j-Hn- 
etples  involvuil  in  the  diiferunt  cloflAi/s  inuy  bi; 
Dientioned. 

In  the  prvparation  snd  preiwrvation  of  all  kinds 
of  canned  ro<njh  the  neceoHity  for  clennllneBH  is 
•vidont,  sincx  t>n<  cntiw  operation  is  t>ru}.  in  whish 
the  aim  is  to  prevent  hactoml  ai^tion.  AUhouf^h 
in  lh«  final  procv.-««  utx^olutv  ^tcrilication  is  to  be 
brouRht  about,  tho  tcntrth  of  tima  necessary  to 
proflucc  this  i*nt3  nmy  Ijl-  much  ehortencd  if  care  in 


added  in  sufTiCK'nl  amnunt  tn  till  th«  caiUL   UbIi 
the  freihly  cut  plant  is  used,  a  poor  piodnet  iS' 
obtftinod,  nf".  on  atandinp,  it  rapidly  becoraea  with- 
^Tud  and  toUf,'h.   If  not  sufficiently  "proooaiod"  it 


Tig,  no,    A  •tMin  applA-butler  cooker. 

taktrn  to  exclude  the  ori^ni.'tRis  from  external 
soorcEA.  Owing  to  the  preponderance  of  carbohv- 
dratfls,  ferinvntationK  takinj;  place  am  most  likely 
to  give  riw  lo  acids,  lactic  acid,  pri>!>a)>!y,  iHiini; 
the  one  moRt  frenoently  foand.  I'utrefactive  fer- 
mentAtions  eometlmes  ocenr,  wpecinll/  in  thoao 
veg«tablea  bavins  conaidersble  nttroKenous  sub- 
itanoM,  as  boaiu,  peaa  and  asparaKU-t, 

Atpara^vt  is  packed  in  large  qnaDtities  in  Cali- 
fornia and  th«  middle  Atlantic  »tat<«.  After  pliic- 
iog  the  stems  in  the  can«.  a  dilute  salt  ntlution  Im 


Pit.  3S1 .   WhldpMi  bluohei  tor  uw  la  ouuloc  faeleriM. 

undergoes  fermentstioD,  losing  color  and  ajsnmtn£ 
u  ntUier  biLti^r,  acid  ta»tv.  If  loo  highly  heated,  it 
is  diirkened  and  his  an  overcooked  Laatc. 

PniK. —  In  packinK  lieiw,  the  pea.i  are  first 
removed  from  the  |>ixht  hy  a  machine,  «ithrr  a 
"  vinRr"  nr  a  "podder."  In  construction  the  "  viner" 
tfonsiats  of  a  largi?  hollow  cylinder,  encloalnj;  a 
wire  cylinder,  within  whi*h  fl  paddle  wheel  revoh-ea 
rapidly.  Thu  vines  an  fud  in  at  (tw  end  of  tho 
cylinder,  and  as  they  are  etruck  by  the  poddies  tho 
pods  are  buntt  npvn  and  the  peas  dinlodKed.  tha 
bruised  vines  beiny  delivered  at  the  other  end  of  th» 
cylinder.  Tho  peaa  and  fragments  of  loaves,  pods 
and  thu  like,  fali  on  a  bmnd  ondliiiiis  rubi>cr  belt 
which  travels  up  an  inclined  plane,  where  aepsra- 
tion  by  gravity  takos  place,  the  peas  rolling  down 
Into  a  troutrh  while  the  tighter  impuritios  are 
carrii-d  away  by  thi-  btdt. 

In  the  "[Kxidi'r"  tha  mechanism  is  still  simpler. 
Instead  of  pii>iain^  ihe  wholo  vine.^  into  tho 
machine,  the  pods  are  picked  off  by  hand  and  thi?ft9 
arc  fed  into  the  machine  through  a  hopper.  The 
removal  of  the  i>eas  from  the  pods  is  clfvct4»l  in  thu 
sumt-  way  as  in  the  viner.  and  the  peaa  and  poda 
delivered  by  chutes. 

From  a  bacteriological  point  of  view,  the  latter 
IiriRV(W  in  the  tiiorw  dooiraMi*.  n»  it  loaves  the  peaa 
clean  and  dry,  while  in  the  case  of  the  "  viner  * 
thoy  fHTora^.  wi-t  and  fttifky  with  the  juice  of  tho 
bruW'd  vines,  and  consefluenlly  mor*  or  l«u  con- 
laminat«tl  with  ilirt  and  duttt. 

.WtiT  grading,  i.  t-,.  !«cp«ration  by  sieves  into 
[M-as  of  dilTerent  siies.  and  further  removal  of 
fragnienti*  And  ]ioor  |m>iui,  wimhing  and  blanchinfc 
or  scalding  takes  place.  In  this  process  niuch  of 
the  adheri-nt  dunt  and  other  contamination  ia 
removed,  and  the  peas  p(ws  to  thv  "filler"  whore 
they  are  deliven^d  into  cans,  then  to  the  "  brintr," 
where  a  boiling  hot  solution  of  sugar  ami  aalt  is 
added.  The  cans  are  then  sealed  and  are  ready  for 
tliH  final  cooking  proc^H  or  Kteritiuition.  This  ia 
done  by  steam  under  pneesure,  the  length  of  time 
being  determined  by  the  age  and  qouity  of  the 
p«a«.  The  tomperaturo  and  time  giv«n  variM  with 
different  manafacturers,  ranging  from  230°  t«340° 
for  thirty  to  forty  minutiit. 

The  formcnlations  which  are  likely  to  lake 
place  in  cast) of  inE>ufficient  Hten'lixatlonare  namer* 
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«w.  Tliere  may  be  the  formation  of  acids— lactic, 
•MtiCi  and  butyric  |inrtioulnrly— with  formntion 
of  gas;  acid  production  (lactic)  withoat  gas  forma- 
tion; ar  (lutrefactive  fcrmeDtation.  The  frinneiita- 
liooaviiry  with  the  cunditluns  and  in  many  cim.-fi 
are  due  probably  to  mixwi  infection,  tln-rchy  tti*'iii;t 
a  large  rarlwty  yf  jirmiijcts.  Tlwse  fermentations 
often  take  place  rapidly,  and  aru  gt'iH-rally  favor&d 
by  ■  t«iii[»mtnrft  of  35°  to  4(F  C.  (!).">'  to  1(14^  F.). 
TheM  rapid  ^clions  are  (rcneral)y  acconipaDied  by 
crolntiun  vt  K^^ve,  »omi.-liiiit:s  the  pfcnuru  of  thu 
gases  ii^ncruted  htiiiK  ttulBcieiit  to  burst  the  cutis. 
In  other  ca.'O-i*,  the  action  i.^  very  alow  and  but  a 
small  amount  of  s'm  >s  i>roilucnl. 

Thft  supatinK  of  green  ppiis  whsn  allowod  to 
Ktand  in  haxvn  haa  iK-cn  jitiuiitil  to  some  oitcnt  by 
Underwood  ami  the  writer.  Rapid  fermentation 
take*  placo  vitb  thu  formutiun  o{  acids  und  a 
slimy  layer  «nvelo[«  the  jtena.  H^x-mme  at  tJbU 
action,  peas  should  nt-wr  hv  Mowuii  to  8tand  wer 
night  or  for  any  length  of  lime  before  b»^ing  at*ri- 
liuil.  The  hitrUiria  causing  th<>se  fermientntinns 
have  been  studied  by  I'reacott  jind  Undtrwixid, 

WfoiM.— The  canninK  of  i;r«vn  beans  or  etring 
Iwanit  is  done  in  much  tho  samv  way  us  the  cunning 
of  [leas.  Halted  benn«,  however,  being  somfwhat 
denser  and  more  n-pintAnt  to  the  wjiiitratioji  of 
lieat,  require  somewhat  longi-r  cixiking  in  ordi>r 
tlioroagbly  to  steriliw.  They  are  generally  packi-d 
together  with  pork  or  with  the  addition  of  soirti* 
aanee^  as  tomato. 

Sued  com  iscanntil  in  immcnso  amount  in  tho 
United  States.  The  corn  \s  cut  from  the  cobe  by  a 
machine,  mixed  with  water  and  a  little  "brine," 
and  heated  in  a  "cooker,"  in  which  it  reachoii  a 
temparetHTO  of  nbout  SfF  r.  (11^"  F.).  Siiynr  is 
added  in  small  amount  and  the  hestwl  corn  ia  1iIIi>d 
into  caiia  and  sealed  immediately.  The  aterilizatinn 
ia  done  by  steam  under  prL-ssun;  of  thirteen  to 
fifteen  pounda,  and  the  tim>e  required  for  steriliza- 
tion varies  with  the  comtiatt-ticy.  |>ercentage   of 


P1l>  tM.    PcaciL  petlen  fat  mooIiik  faotoiy. 

water,  Btarch  and  tho  like,  rnrintions  of  fifty  to 
seventy-five  mintitea  beinu  found  in  different  fac- 
lorioS.  Sweet  corn  underKi't-:"  fermt^ntalive  changed 
even  more  rapidly  than  do  peas,  becauw-of  it*  high 
perci-riljigt-  of  sugar,  am)  eJii»wtial!y  from  the  fact 
that  the  kemek  are  broken,  IhiM  ullnwing  direct 


at^ceiut  of  liActeria  to  the  flaeeharlne  juice«.  Unlei<« 
means  were  taken  to  prevent  it,  fermentation 
would  take  place  in  a  short  time.  An  o^itcndcd 
alody  of  thia  fermentation  hna  been  made  by  W.  L. 
Undt^rwood  am)  the  writer.  Several  species  of 
bacteria  were  diBcovereil  in  cana  of  "sour"  com, 
some  of  those  being  able  to  re.iint  five  hours' 
iMiiiing  without  Iwing  destroyed.  Further  investi- 
gation showed  the  doiirc«  of  these  germs  to  be 


Fie.  ja.  PtacttvitMi. 

the  eATs  of  cam.  Bacteriological  examination  of 
healthy  ears  of  fresh  corn  revealed  tho  preaenco 
of  germ»  on  the  kernttla  beneath  the  husks.  Theiw 
bacteria  give  chamcterifitic  reactioiw  with  nutrient 
nu-dia,  and  produce  rapid  fermentation  of  sugars, 
giving  ri»e  mainly  to  lactic  acid,  but  also  to  forina 
of  butyric  and  acetic  acid.  Sterilitvd  aweijt  corn 
wascenvortud  in  a  fvw  limirato  a  mass  with  atronfi 
acid  reaction  and  soar  Last«.  The  most  fsvorabU 
temperature  is  36"  to  40"  C. 

The  Biferrt  of  the  various  ut^ps  in  the  canning 
pruwsu  was  also  inviwtigated.  In  the  "cooker" 
many  bacteria  are  dejiiroywl,  the  monii  reaixLint 
one*,  however,  remaining  uninjured.  Two-pound 
cans  which  were  given  a  heating"  at  120°  C.  (21H° 
P.)  for  thirty  minulea  were  found  to  contain  living 
bacteria,  and  cans  no  treated  frequently  become 
mnch  disturbed  within  a  few  dfiys,  On  the  other 
hand,  if  the  heMing  procpHa  is  cuntinued  for  a 
sufficiently  long  time  all  Imptfria  .ire  deatroyed. 
The  reanon  for  tho  necessity  of  the  long  period  of 
heating  is  the  low  conducting  power  for  heat  of 
the  com.  EaiterirtifnU  made  with  maximum  regjs- 
Urring  thcrmiimeU-m  ehow.il  the  time  necessary  for 
the  temperature  applied  to  record  at  the  center  of 
twwpouiiil  cans,  aa  follows: 

Tcraiwnluw  wplW.— 

Tcmi*™inr»  rwimltd ■ 

Uln.  Time       235"  ¥  T4Ci'  r.         -Ma*  F  »(J»  F. 

40  .    .    .  2iS  233  ZM  237 

Ah  .    .    .  £J7,8  •iZiA  236.B  24a& 

50 ...  229  236  2.1»  244 

66.   .    .ai  2S7.4  2M  247A 

«0,  .   .esa  239  243  2H) 

«S ...  835  240  246  260 

70 ...  235  240  245  £60 

■re  ■    ■    ■  236  240  246  2B0 

This  is  strikingly  oonlirmed  in  a  practical  way  by 
the  fact  that  aouring,  in  many  caMts,  ia  found  only 
at  thu  centtT  of  the  cans,  and  in  a  majority  of 
caaoi  the  fermentation  probably  begina  at  that  point. 
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THE  COMMERCIAL  CA-VNINU   ISDtlSmiT 


The  use  of  milij  sntlutpticii  hast  nlito  bmm  of 
fiwiuent  occurrence  in  th*  packing  of  corn,  tho 
ol>jvct  litiiig  rivt  only  to  imiwol  di!vel»pmt:nt  of 
bacteria,  but  jiriiiiiirily  in  rcnOur  tlie  curn  wtiiU-  in 
color.  Kscc.'wivc  ht^atini;  ctves  a  slightlv  brownish 
coluraLiun  to  the  corn,  which  haj?  bc-L-n  cwij ntf-raclcil 
to  seme  extant  by  th(>  am  of  Kodiam  sulFite  and 
similar  €om|)i>und^  Tho  usaj  of  antitu'ptii^a  or 
bleachvrs  of  any  kind  \»  not  free  from  objoolioTi, 
lut,  cvea  if  1\k  amount  itt  ao  (tniall  03  to  be  unioju- 
rious  to  health,  the  flavor  of  the  article  may  be 
somewhat  airwtLi). 

Tomatoa.— In  the  canning  of  tomatoes,  the  fruit 
in  first  Mcalded  to  niJikifoaHiur  tho  rt^ranval  of  the 
Kkin)!.  Thii  peeled  and  (irojierly  prejiaryil  pulp  is 
then  pat  into  the  cans  by  meana  of  a  mnchine 
which  may  Hcn'o  both  as  a  prcliminar>'  htutvr  and 
as  a  filler.  The  preliminary  heating  ia  of  advantage 
as  it  savvss  lime  in  the  linul  heittitiK  or  flti-riliza- 
tion  pTucwa.  As  with  other  veKBtal)le,K,  the  C4in» 
are  genorally  caiipod  by  use  of  a  machine,  when  the 
eajining  opersttoRS  are  comlucltHJ  un  a  lur^'<-  tv^alc. 

Ab  toraatoea  are  more  wat^rj*  than  corn,  they 
may  bo  moro  readily  hoaivd  through  aiiiI  hence  do 
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Pff .  IS4.    Apple  putDC.  eoilac  and  illdst  mftoUne. 

a»t  require  so  lonjr  a  .itpriliKatioii  prf>cfcHi*.   They, 
are,   however.   wttrL-mety   liable   to   f^rmentstivo 
changes  if  the  beutlnt;  i^  not  thnroui^bly  done. 

Other  kinds  of  vegetablea  an*  pn>ptLr><d  in  fiimi- 
lar  mijrs.  It  \»  ease&tisi  to  take  into  considero- 
tioD  oniy  Ih^  i>hyaical  charactvr  of  the  fowl  and 
the  changea  ll  undcreous  on  hi-aling  to  modify  tbu 
prooeas  to  auit  an  indivi<lual  cose. 

The  pairkinK  nf  fraita  is  in  genera)  accompanied 
by  less  ilanai-T  of  «poila^  than  with  vegetables, 
owing  to  the  presence  of  natural  acids  ami  to  the 
greati^r  watt*r  content  nnrl  resoltind!  hi^hur  con- 
ductivity. \i  in  the  cww  of  vegetabW.  »i>ecrali!wd 
machinery  haa  been  devim-d  for  thw  carrying  out 
of  certain  prwwsM.  A  ffnod  example  of  this  is  in 
the  pencil  peelers  and  pitu-rH.  i^mall  atone-friiita 
are  pocked  whale,  i.  v..  withutit  rL'moval  of  the 
pitx.  A  syrup  of  canc-sogar  and  water  is  aihled  to 
ita|iply  liquid. 


The  aterilisiation  m;iy  bo  carried  oat  in  retorts, 
or  an  open  wat4>r  bath  may  be  employed,  in  ubich 
caae  thi-  temperature  dotie  not  get  above  IW  0. 
(212"  F.'l.  The  stiuiling  of  fruits  is  of  a  dilfcrt-nt 
character  from  that  found  in  vegetables,  an  in  tJie 
formwr  ca*e  the  .tngar  i,i  most  fni]tit<ntly  fermented 
to  alcohol  and  carbun  dioxid.  TroabW  from  this 
source  is  relatively  rare,  however. 

Extent  of  the  canning  induMrj/. 

The  canning  of  fruits  and  vegetablee  has  ahown 
an  intcris*ting  tendency  towari  central Ixation  \o 
those  localities  «Kpi?ciiLl1y  adapted  for  the  grotrth 
of  Hpt'ciai  kiada  of  materialic  iLiUimun-,  thw  moat 
eminent  canning  center,  is  |x*rha[w  an  oxci-pliciB 
to  this,  as  here  are  packed  annually  enormous 
amuunttf  of  pincappltd  aa  well  aa  other  tfcuthvm 
fruilfl. 

Ki-w  York  atate  lead,  in  1839,  In  canning  com, 
apples  and  pears,  and  also  pucks  large  amuunts  of 
beans  and  peas.  A  second  eom-canning  area  ia 
found  in  .Maine,  the  only  one  of  Importanctiin  \ew 
England,  and  a  third  of  greater  eitent  in  the 
central  etat^  of  Iowa,  Illinois  and  Indiana. 

Tomato-packing  is  peihnpB  the  most  widely  dia- 
triljuh^  of  thtise  api-cial  branchca  of  tho  industry, 
and  in  tliia  line  Maryland  stands  in  first  place,  fol- 
io wed  by  New  .lerswy,  and  tht-n  by  Iitdiana,  California 
and  Uebiwatv.  The  tomato  may  perhaps  buTf>garded 
aa  the  moat  typical  canned  fruit.  In  lyotl,  there 
were 9,074,905  ca»6fl  of  this  fruit  packi.-d,  aggregat- 
ing over  li(.K>,000,'000  cans  of  three  pounds  each. 

The  industry,  as  has  been  said,  is  one  which  has 
baii  a  T,ipid  growth  in  thiK  country,  and  with  care 
and  strict  adherence  to  making  quality  a  first  con- 
S!d4>ratinn,  is  hound  to  tncreaae  to  still  greater  pro- 
pctrtions.  This  fact  ia  made  evident  hy  a  study  of 
the  Ceiiaus  figured  showing  the  increase  from  1S8'J 
to  1S!!<9  in  the  live  lending  canning  rtatv*  for 
tomatoes  and  com.  The  tignres  refer  to  the  num- 
ber of  cases  of  twenly-fonr  cans  each  : 

TOUATOSS. 

DM  im 

United  StatM    ....  8.905.833  2:942,440 

Maryland 2.793;.^  671,SS3 

New  Jeraey 1,080.0G9  &16.T01 

IndiuA 878,791  IHlaO 

California 796,080  2»,0a0 

Dslftwww 763.836  191,797 

Coax. 

UM  ISM 

United  8tat««    ....  6,^105,967  1,726,(06 

Kcw  York t,341.3e2  2T2,»26 

niini^ 1,082,196  200,760 

Iowa 996,718  70.100 

Maryland 852,859  400,1W 

U)u»» 7la:in  B05,3e2t 

*  liifladioc  TltvlnU.  t  Inflaillnc  Vrrwonl. 

The  pack  (cases)  of  peas  for  I8d9  wan  as  followtt 
in  tho  ftv«  leading  atal-'s: 

ITaitedStatM 2,738.261 

Uaryland 768^1 

NewVurk 161*85 

Wiiic^jnaia      490,£96 

indiuna    aoe^iM 

Delaware lOl^ms 
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'tlQHL&hrteen  Htatea  packc^l  94  6  per  ci'nt  of 
iha  U^nW^lld  •*--'-i  1»t  r^nt  of  the  r/irn  for  the 
TTniled  Stairs.  Maryluml  «U>nr  packiil  31.4  per 
■wnt  of  the  total  pack  of  tiiinMtt»eB.  and  Maryland, 
New  J(!r«'.v  aihI  Indiana.  ■'")H.4  jn'r  n-iit.  New  York 
ilont>  proijuced  21.1  per  c^nt  uf  thL>  total  can  of 
<.irr,  whik-  \<>w  York,  Illinois,  Iowa,  Maryland  anil 
Maine  protiuced  7K3  per  cent. 

For  further  detailed  AtatiiflicH  the  reader  i» 
(vferred  to  the  rt-porl*  of  the  Ilureuudf  tbo  Ct-nstia. 

For  Canada,  in  It^Sl.  th«ri>  were  sixty  eHtahlinh- 
menta en^sgwl  in  fruit  iiml  vt.'gi>t!i)ilu  oinnlng.  with 
m  total  capital  of  $57l,.'J20,  employing  2,HCl-l  i»er- 
80U,  paying  ^23,ir>l  for  mat-^riaLs  and  turning 
out  a  prwioct  valued  at  IgM^TTS.  In  1^01,  there 
w«r«  fifty-riglit  t^taMishnientf^,  with  a  total  c%ptlat 
<if  $^0(M,915,  employing  4.040  persona,  paying 
41 .571,681  for  niat«riai».  and  taming  ouC  a  product 
valued  at  $2^1,742. 


HOME-.MADE  PICKL^S  AND   KETCHVP 
By  Anna  Barrawi 

TWre  is  hut  ^lijihl  dilTeri'iiM  l*tw«>n  acid 
froits  pre-u-TTed  with  KUgiir  and  spice  Ispicad 
enrrantri  for  eiample),  and  thu  sweet  piekles  in 
which  vinepnr  i*  mA<A  t"  fiijiply  '"'''t  "f  "C'd  in 
the  fruit,  or  to  make  a  pr««ei-ve  nior«  acceptable 
to  »«rve  with  nicatB. 

The  aTeraye  proportion  for  sweet  pickles  is  one- 
half  (lint  cjf  vinegar,  one-h.ilf  to  one  jjoiiikI  of 
(ugar,  imn  ounce  of  mixed  apice,  to  Ivo  pounds  of 
fruit,  Bircanm-  <if  thi*  uniic^rliiin  tiuality  of  in^ti- 
dienta  this  ia  sulijevl  t"  variation;  !>v<me  vinegar  Is 
M)  strung  that  it  Kliould  be  diluted  with  watvr: 
brown  sugar  is  often  prufum-d  and  swrait  fruit« 
require  le.s»4  sugar. 

VinHgar  \»  a  pnxluct  uf  liaclvrtal  acliun,  hut 
after  the  acetic  acid,  which  iH  its  most  inismrtant 
prini.'i])t(i,  lit  furrond.  it  prutt'etji  nnjlhini?  pliici^I  in 
it  from  change.  Thua  it  ia  u^il  often  for  a  tem- 
porary pn»errativc  of  vi-gi;talile«,  such  as  pickW 
Deeta  or  turnips  for  B*lod».  Cider  vin^cgur  ia  ubu- 
ally  preferred.  i>pici»  are  a  further  prot«ction 
against  ferments  and  muld.  Vinegar  hiu  also  the 

fnwer  of  cofteninu  the  cellulocte  of  green  vegeta- 
les,  a£d  thus  nndvni  gome  most  unpromiBing  sub- 
stancee  acceptable  as  condimental  food;  the  harrl 
vrocn  cucumber  and  tomato,  melon  rind,  string 
Maiw  and  the  like,  arc  thua  made  UHahJe.  It  ia  a 
aneation  whether,  now  when  we  cnn  bring  fresh 
irnit  from  all  the  world,  wu  are  wiser  to  retain 
MnM  of  theae,  or  to  diitcanl  tliem  a^  we  have  th» 
roMi^wa,  whicb  oar  fore-mothera  droiI  to  pra- 
wns. 

Some  of  th«M  i»at«rial*  keep  better  and  Icwo 
chjecttonoble  flavor  if  the;  are  first  8(>ak«d  ia 
brine.  Some  are  no  hani  that  they  should  l«  sUjwvd 
in  weak  vinegar  before  scalding  in  the  ayrup. 
Ripe  fruita  an*  oftener  treated  to  intermittent 
jiU'rilliation.  Th»  onlinary  sour  picklcv  are  pre* 
yarvA  in  the  same  general  way,  omitting  the 
BUg.ir.  Tho  gri'en  cuniraberst,  and  the  like,  frc- 
^jurntly  ar«  packed  in  salt  as  faat  aa  they  grow. 


and  the  linal  preparotinn  with  viugBruul  nlOM 
ia  left  until  they  are  netrded  for  IMl  Suwt  nnut 
is  cabbage  prepared  with  Halt,  but  not  enough  to 
preveal  fcrnKiniation,  ho  that  therv  is  some  acid 
formed  which  trnftens  the  cellular  tissaee  of  the 
eahhage. 

It  in  difficult  to  retain  a  fresh  green  color 
in  pickleR  that  have  been  lung  malted.  It  has 
been  necun.-d  by  scalding  the  pickles  and  vinegar 
in  a  braAs  kettle,  hut  thia  is  dangermu.  Grape 
leavt-H,  or  others  rich  in  chlorophyll,  placed  in 
the  Jar  uometimes  aid  in  producing  llie  desired 
color. 

To  make  picklea  more  crisp,  old  recipes  often 
recommend  the  addition  of  one  t^blwipouaful  uf 
powdered  alum  to  thu  gallon.  Thib  may  not  be 
seriourtly  harmfnl,  but  it  may  well  he  omittt-5.  The 
iHiint  way  Im  to  make  the  pickleiri  mure  quickly,  so 
that  color  and  erispness  are  not  lost,  instead  of 
packing  in  dry  wait  which  extracts  their  jnice  and 
makee  it  necessary  to  soak  them  for  a  long  time  to 
remove  salt  and  restore  water.  Soak  small  cucum- 
bers in  salt  water  over  night,  then  drain  and 
pour  hot  spiced  vinegar  over  tht?m  and  leave  for 
several  weeks.  The  flavors  of  the  dilferent  jarti 
may  he  varied,  onion  in  one,  diil  in  another, 
and  tiii.tt'd  sjiio.t-  in  another.  A  horseradish  leaf 
on  tfp  of  a  jar  of  picklea  ia  thought  to  retard 
mold. 

hifiehup  ami  like  prff>aratio«t. 

Ketchtip.  catchup,  or  catsup,  \»  "a»i)lced  coadi- 
ment  for  meals"  which  is  not  mentioned  in  oor 
earlier  dictiunnriea.  Yet  it  ia  probably  of  very 
ancient  origin.— a  form  of  the  East  Indian  "kiljap" 
from  which  thcAe  namea  are  evidently  derived. 
Dr.  William  Kitchincr,  in  hi(t  "Cook's  Oracle" 
published  in  1K18,  gives  rei-ipes  for  mufihroom, 
walnut  and  ti>!*t*T  "catchwjw."  The  cook-books 
give  many  foTnnlaa  for  apiwtizers  of  similar 
natare,  many  uf  them  douhtleRA  of  similar  origin : 
"India  relich,"  "cliowchow,"  "chutney,"  "picalilli," 
"chilli  saucr,"  appear  with  many  variations.  Theee 
bear  muL'h  the  sumc  riilution  to  pickk-s  that  jama 
and  mamiahultM  bear  to  ]ijv.'*«Tvi-ji;  eonie  are 
strained,  others  arc  nut.  but  all  arc  fluid. 

Almost  any  froit  or  vegetable  pulp  may  be  iwed 
tn  the  hjuia  for  thviw  prejiaratinn*,  aiul  thi*  is 
supplemented  hy  additions  of  salt,  BUgiir,  vinegar 
and  spice*.  Tomato  is  perhaps  mor*  generally  usifld 
than  any  other  foundation,  but  apples,  gooscberriea, 
graiwfl  and  plums  m,^y  he  preparvd  in  the  same 
way.  Imperfect  tomatws  and  those  not  fully  ripe 
may  be  nsed  in  this  w.iy  to  advantage.  After 
cook  iiig  anil  »tra!ning,  tho  ^eaitoninga  aru  added  to 
the  ketchup,  and  then  it  is  cixiked  down  to  a  con- 
sistoncy  m  thick  m  will  pour  eaaily.  The  brilliant 
color  wbicb  has  been  seen  in  aome  tomato  ketcbupe 
i.-<  plainly  artificial.  .Small  bottles  are  bwt,  since 
after  oiwning,  anything  of  this  n.iture  is  liable  to 
mold.  unleKi  it  contains  strong  pnfwrvat i rvs. 
Olivv  oil  is  sometimes  u»>ed  on  lop  of  fniit  syrupa 
and  ketchups  to  keep  out  air.  When  the  bottle  ia 
opened,  the  oil  may  be  removed  by  a  swab  of  cotton 
or  soft  paper. 
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EVAPOftATIN'G  AS  A  HOME  INDrSTRY   IN 
HA.STKKN   L'NITEU  STATKS 

By  G.  F.  Warrtn 

In  the  pMt  ttronty-fivfl  yoars  ^^at  prof^eae  hse 
been  ta^Ae  in  each  of  the  threv  methixia  of  prtiserving 
(rait:  dr>'iiiguri:va[>uratiiig,cunnine  or  preserving, 

nnd  extracting  the 
juicvi.  Canning  fur 
market  has  iargily 

Sa»itsi  into  the 
ands  of  finna  that 
opvTftttt  vxpensive 
cannariee  and  makfi 
this  their  boatnetw. 
Evaporation  has 
also  piuutcd  throQKfa 
a  {icTiud  »f  great 
lievelopmeiit  from 
tbi;  oEd  mvthiHLs  of 
drying  in  the  sua. 
Gut  whilu  it  hai« 
progressed  to  so 
great  an  (nU'iit.  it 
still  remaiRa  as  a 
home  industry  in 
tho  East.  Porliaps 
it  is  becaoaB  the 
i^uipmeutof  a  tpKxl 
(evaporator  lii^s  within  the  meana  of  a  farmer. 
while  the  efjuipniMit  of  a  CAnniiig  factory  i!*  very 
«xp(!Ti9ivc.  Th«  Twelfth  ("eiiBiL*  report  j^iveB  the 
total  pmdnot  of  evaporaliv!  fruit  in  1S99  as  144,- 
801.638  pountis.  A  ltkr;;i;  part  of  thia  represents 
the  product  of  the  farmiTs'  ht^me  uvupurators. 

Thi."  erapciralor  furniBhea  a  profitable  outlet  for 
fruit  that  i»  undtutlrahle  for  niarVct  put|kiiws.  It 
not  only  malceB  such  fruit  a  Bource  of  profit,  but 
kM^  it  from  th<!  market  nhere  it  would  compifte 
with  ffMii  fruit  and  low«r  the  price.  In  yeara 
of  low  pricee,  the  tintire  crop  can  b«  evaporated 
and  heM  for  better  prices.  Not  all  of  the  fruit 
evaporated  ia  of  poor  quality.  In  «i>ine  repiona, 
fruit*  an?  grown  primarily  for  rv.i]joratior.  In 
Wayne  county.  New  York,  nearly  half  of  the  appl^ 
grawvrs  rogalarly  ecaporate  all  thoir  crop  or  sell 
it  to  nei|^lM)rs  for  that  purpose. 

Eiint  iff  the  indugtry. 

Apples,  ixfars,  ra«|>bitrries,  peached,  plumn.  cher- 
ries, qutnc«^,  hucklnbdrriei,  curranU.  peas,  corn, 
pntatocts,  pnmpkins.  and  other  crops  are  evaporated 
to  some  vixtent  in  thei  Tmi.'L  Tlie  &ppl»-evu)Kiratinf; 
is  by  far  the  moHt  important.  The  followinfj  table 
^ives  the  average  aoiounts  of  drwl  Applei  exported 
and  shows  the  increase  ia  tbe^e  atnounts: 


Tit.  IM.    A  ublnei  •vacoiitai. 


Aaa«y  >*WM* 

PMin4( 

VUm 

PrtM 

lW4-t87D 

1871-1880 

1881-1890  

1891-1900  

1901-1901  

l.06T,»20 
4.«32vtm 

13.305.09« 
19,368^1 
32.980,363 

$114,681 

289.986 

V73,508 

1.088JOI 

l,9G8JElU(i 

$0,107 

xm 

.0S8 
.OGfi 
.t£9 

The  center  of  the  apple-eraporatinfi:  indofttry  is 
Wayne  county,  New  York.  Thia  comity  undoaht- 
edly  produced  muru  evaporated  apples  than  any 
stale  oatsido  of  New  York,  except  perhaps  Cali- 
fornia. In  190-;^  this  cotijity  evtiporat«d  over 
3,0W.00U  biishele  of  apples,  producing  abdtit 
20,0(K>,CX)0  poande  of  dried  aUxV..  Tho  nveragu 
for  the  pa«t  five  yeeni  (UHXK)*!)  ha»  been  about 
111,000.000  pounds.  Over  70  per  ct-nt  of  thtt  tiital 
crop  i»  evaporated.  This  evaporaliou  is  nearly  all 
done  by  the  farmers  who  grow  tho  frait  or  by 
th^ir  neighbors.  The  evaporators  are  almost  as 
characteristic  of  th«  farma  as  are  th«  barns  in  a 
dairy  ri'gion.  Evaporating  is  also  done  in  tho 
villaRe-a,  The  methoda  deecribed  in  thia  article  ate 
foundwl  on  NVw  York  «x[ivrit'ncL>.   (Sw  page  165.) 

Sfin  drying. 

Until  abont  IS70,  sun  drying,  or  dryin([  over  the 
kitchen  i>tovu.  wcrv  the  only  methods  u^ed.  Prob- 
ably, the  beginning  of  the  evaporating  industry 
wafl  with  the  invention  of  the  Lippy  fruit-drii-r,  in 
1865.  It  wiis  about  iiftet-n  years  later  before  the 
evaporator  largely  replaced  the  HUn-dryiR^mclhiicl. 
Many  fnrmiiri*  still  dry  fnjit  in  th«  sun.  hot  in  the 
East  large  ([ajntities  are  not  often  so  dried  by  one 
person.  Thesiin-drying  i.i  ordinnrilydonoonrack*, 
made  of  lath  placed  about  one-fourth  inch  apart 
and  crjverf;d  with  cloth  or  pajier,  or  maile  of  thin 
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Fit.  U6.    Pnlt  tr»p<ii»Vii  i4i»l«a  tt  UtchM  tlot*. 

lamber.  SliccB  of  appttzt  arc  aometiroes  strung  OB 
stringB  and  bung  in  the  sun  to  dry. 

Evaporation  gives  a  much  bett<^r  looking  product, 
that  is  more  palatabl«  and  num-  digestible,  and 
that  cnnseonently  hrinpK  a  much  highvr  price.  At 
the  dat«  of  thiJiVriting  (February  1906)  the  best 

?uality  of  evaporated  aupl«  ia  quotwJ  in  New  York 
'ity  at  eleven  and  one-half  centa  per  pound.  whib> 
the  best  flturdried  atook  Is  quoted  at  Mvea  cents. 
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Tlte  pourost  jn^ilea  ure  quoted  at  st>ven  ci-nU  for 
evaporaU-dan'l  live  cents  fiirnun-driiMJ.  Other  fruits 
jihi>w  dimilar  iliffttrenc**.  Not  im\y  is  thu  aun-<iri<ii 
prmluet  lesx  valuable  than  the  evaporated.  Lut  the 

prfKess  ie  slow  iind 
inuonvenient.  The 
fruit  must  be  pro- 
tect*J  from  Bhowere 
snil  di^w.  In  rainy 
weather,  it  is  almiwl 
impoiiBiblie  to  get  it 
dry  without  having 
it  damaged. 

Arlijieial  evapora- 
(ion. 

In  the  procesa  of 
i>va|(orating,twodia- 
linct  methctls  ar« 
fflllowed:  one,  by 
muintt  of  uir  hi-ukd 
by  stoves  or  fur- 
naces and  thfn  made 
Iv  cireuliiLe  thrtiugh 
the  drying  frait:  the 
other,'  an  indirect 
eyhti^m,  by  meaofl  of 
steam'pipcs  that  piiss  tiiruut;li  the  (-vitjmratur.  Thv 
Utt«r  synlern  has  not  yet  bi^en  generaHy  employed, 
but  it  ha«  nuny  point*  in  its  favnr  and  »mm» 
likely  to  re[>Iace  the  direct^heating  ityBtem  in  large 
(ivaporators. 

There  are  three  general  types  of  ponxtnicti'm  of 
tho  dirvct-hoatiug  (iy»bi3iTi :  th«  <;abinut,  thu  kiln, 
«nd  the  tower  or  llEe. 

Oi/r?V(  rmip.>rfif/»r.f.— Thi*  cabini't  *vaporalor« 
niiiially  consist  of  a  !^<ries  of  drawers  with  scruen 
bottoms,  placed  above  a  furnace  or  Htovi!  no  that 
th«  hot  air  piwwi'a  up  through  thu  fruit.  Som«itinw« 
the  flwir  under  the  lower  screen  is  s&lid,  withopvn- 
ings  at  thu  i^'idat.  The  hot  air  xtrikus  thin  flour,  is 
divided  into  two  currtnts  that  para  up  on  the  Hides, 
then  ov.'r  the  fruit  to  thu  ivinter  of  the  evapgrator 
and  out  at  the  ^lp.  Fig.  25^  shuwo  an  evaporatur  of 
this  type.   In  iheae  evapor^itors,  the  fresh  fruit  ia 
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ciBually  plAOti  in  ihi.-  upjwr  drawi^r.  When  that  on 
the  lower  SL-reen  is  sufficiently  dried,  it  is  remnved 
and  eai^h  scTtvn  is  lowerctd  oflo  apaca,  making  room 
fur  a  n<>w  mrciin  in  the  lop  S|>ace.  Usually  ther« 
are  two  aeries  of  drawers  carrying  twenty  to 
twvnty-five  Bcrouns.  which  ar«  one  to  four  (eel 
square,  acconlinR  to  the  aiie  of  tlic  evaporator. 

Tlit^re  are  many  si^-s  and  stylw  of  these  cabinet 
evaporators.  Some  are  small  enough  to  stand  on 
the  kitchen  8tov<f(FipL  2.^*,  2i»7), cost  thn*  toliv« 
di^llars,  tind  havu  a  capacity  of  one  to  funr  perks 
per  day.  Kit;.  ^''^  ahowe  one  of  a  lar^t-r  eiM,  niad« 
of  galvanitvd  iron  and  provided  with  its  own  fur- 
nace. This  has  twenty  l2x24-iDch  screens,  and 
lias  »  capacity  of  four  to  five  bu:<hela  pur  day. 


'K' 


FU.ISV.    Avlcnple  pcrtabU  pTaKntoi.  fiarUM  wItt 
its  own  beater, 

Larimer  evaporators  con.ttructtd  by  farmers  usually 
conRint  of  a  wooden  building;  on  a  brick  biu^mont, 
in  which  the  furnace  or  stove  is  placed.  The  »toT« 
pipe  is  carried  around  the  baAcinunt  po  m  to  Kct 
thu  full  benefit  of  the  hi-^t.  These  Ufsiiully  have  two 
compartments,  each  of  which  ban  room  for  ten  to 
twelve  ncruens  that  arv  about  four  fett  wia^ire. 

Another  form  of  cabinet  evaporator  sometimes 
used  i.i  mnde  with  ilivirs  at  th<i  fn^nt  and  at  the 
back,  and  is  much  larger,  bo  that  tbera  is  mom  for 
six  to  ten  acnx-n»  on  vnit?  pliin«.  Each  n«wly  filled 
BCTwu  is  put  in  at  the  higliL-et  level,  and  as  it  goca 
in  it  puslitis  the  prea-dinK  one  toward  the  back. 
When  the  finit  onp  n-'jichus  thu  back,  it  is  put  in 
the  next  lower  level  and  started  toward  the  front 
affAJn.  The  scntemt  urn  thus  run  h.'U'k  and  forth 
till  they  cnme  out  »t  the  lowest  level  when  th« 
fruit  is  BofRciently  dried. 

Dccausu  of  their  cheapness  and  simplicity,  tbo 
cabinet  evaporators  ar\j  v*Ty  popular  with  begin- 
ners and  with  amall  (trownrB.  Tho  smalk-r  onwf  ar« 
we1t  adapted  to  evaporating  fur  home  DBe. 

A'l'fn  tvapomtort. — The  kiln  evaporator  ia  simply 
n  MDRi  with  »  wbitUwl  floor,  underneath  which  air- 
pipes  or  Bm<.l:e-pipes  from  a  stove  or  furnace  are 
ecinducti.Mi.  The  boildinKS  are  ufQOlly  constructed 
with  double  walls  or  with  some  oUicr  device  for 
retaining   the   heat.    The  drying   Qaor   ia   placed 
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about  nine  to  twelve  Fevt  aborc  the  floor  of  the 

fumjiL'e  room.  It  ia  made  of  slats  of  hard  wood 
that  are  aljoul  on«  inch  wide  on  toiJ  and  ont'-half 
inch  wido  nt  the  bottom,  su  Ihat  thi>v  hivt*  cracks 
one-«ij^hlh  to  one-fourth  inch  wide.  The  cracka 
are  laiRer  on  the  lower  8lde,io  m  to  prtwnt  eloji- 

E'ntJ.  t>ii  such  a  lloor,  hops,  aijples,  peare,  raap- 
rries.and  ihe 
like  are  evaiiiO 
rated.  FJR.liW 
ghowa  s«ph  a 
kiln  ti]M  with 
afjplcs.  This 
kiln  ix  the  cam- 
mon  iilie  En 
Ni*w  Vork,  20 
x20  fftet.  and 
will  L-vu|Hinit>' 
one  huriirc-d 
bu^^hcU  of  ap- 
ples fier  day, 
or  morv  if  run  all  nieht.  In  this  wnporotor,  two 
men  had  charife  of  the  furnace  and  of  six  kilns 
that  With  evai»ornting  400  huahpls  [xsr  day.  Fi[j. 
261  givus  the  outside  view  uf  a  live-kiln  evapuratur 
of  this  type.  It  Bhowa  the  ventilator  nt  the  rid((e, 
where  tho  hot  air  escapes  &ft«r  poaiiiig  ovur  thi^' 
fruit. 

This  B>-8tein  is  open  to  the  objection  that  the 
frnit  innat  he  shoveled  over  from  tim*  to  time  to 
iibtore  uniform  drying.  If  uot  uli illfully  donv.«om*- 
will  be  too  dry  while  other  purta  wii)  not  bt>  dry 
enough.  The  handling  It^lf  in  likely  to  damage 
Booie  fmita.  However,  a  akiliod  man  overcomes 
these objuct ions.  Thu  syetem  hius  snmti  wry  dccitk-d 
advantages  over  the  tower  .lyslfm.  kilnii  are 
chesper  to  huild.  are  !(>«  likdy  to  take  (ire,  und 
require  much  less  labur  to  operate.  In  some 
neighhorhooda  the  tower  ev.iporalnrs  are  now 
being  replaced  by  the  kiln  s}'eteni  for  evaporating 
Mppleo. 

TovKT  or  fitittvaporaior». — The  tower  evaporators 
are  the  commonest  ones  in  New  York,  where  appli- 
eraporating  ha*  bMrnnie  such  a  gn>at  induiftry. 
They  constat  of  a  chimney-like  Btmcture  of  wood 
or  brick  ext^tnding  from  the  basement  nf  the 
building  to  a  point  higher  than  the  nvif.   A  eiow 
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or  fnrsairtt  in  the  ba^enimt  furnishes  hot  air  that 
piww*  through  the  tower. 

The  towi-r  is  nsually  lhro«  to  four  feel  sqaarc 
and  is  provided  with  an  endless  chain  or  other  lift- 
'n%  device  on  which  lh<-  «rci.-M  may  be  placed. 
Tha  HTcens  of  fn»h  apples  are  placed  in  the  tower 


at  the  first  floor.  By  means  of  the  lifting  device, 
the  entire  charge  can  he  lifted  hy  one  operation, 
so  that  the  screens  gradaally  nm  as  more  are 
adije<l  at  the  Imttom.  The  screens  of  evaporated 
fruit  are  removed  on  the  second  Roor.  In  gone 
forms  thera  is  a  double  shaft,  so  arranged  that  the 
scruena  are  carried  up  to  the  top  and  down  again 
in  thu  othur  side  of  the  shaft,  so  that  they  may  be 
removed  on  the  first  floor.  It  will  l»e  seen  that  in 
Ike  formwr  c»»v  tht*  fresh  fruit  is  placed  directly  in 
ihe  hottest  part  of  the  shaft,  so  that  the  vapor  and 
atcam  from  this  pa.«s  through  the  fruit  that  is 
partly  dried,  while  in  the  cabinet  evaporators  it  is 
placed  in  the  coulest  part  anil  comes  to  thv  hottest 
part  ai  the  drying  nears  completion.  There  is 
some  dispute  a.s  to  which  nf  the»e  methuds  is  the 
more  desirable,  but  the  latt«r  seems  to  be  m. 

In  Fig.  2*12  is  shown  an  evaporator  with  three 
hrick  tower*.  Each  of  thesto  tov,>r»  ha«  a  capacity 
of  twc-nty-Kve  trays,  each  forty-nine  inches  square. 
Such  a  \'\\ivX  will  evapurate  about  fifty  bu^le  of 
ajiplea  or  I  .OrfX)  quarts  uf  raspberries  per  day  for 
each  tower. 

Handtin-g  the  erop. 

If  the  entire  crop  of  an  orchard  is  to  be  evapo- 
rated, the  apples  are  shaken  from  the  trees.  They 
are  cored,  pared 
and  sliced  by 
machinery.  Be- 
fore slicing.they 
an*  inHpt«t»d  by 
a  "trimmer." 
who  re  movee 
any  remaining 
skin,  core  or  de- 
cayed places. 
Before  evapora- 
ting, the  apples 
are  pbced  in  the 
fumes  of  bam- 
jng  salfur  for  a 
few  miiiut«A  fur 
the  purpose  of 
bleaching. 

With  a  one- 
tower  evapora- 
tor, l^fty  to  sixty  bnsh4-ls  can  be  evaporated  in  OM 
day  hy  one  psrer,  two  trinimere,  one  alicer,  and  one 
man  to  trnj  ihi;  evapwrotor,— five  persons,  four  of 
whom  may  be  women  nod  children.  If  kilns  and 
itelf-feeding  .tlicem  are  uned,  tlie  tabor  may  be  mnek 
reduced.  The  average  cost  per  bushel  of  erapora* 
ting  ia  eleven  to  fifbMn  centa.  A  bushel  (.'iO  pounds) 
of  sppleM  pirodiKos  Ave  to  eight  punnds  of  dried 
stock.  The  early  applee  produce  less  than  the 
wintvr  varieties.  There  is  al^i  much  difference 
between  different  varieties  of  the  some  mason.  If 
properly  dried,  the  average  is  six  and  one-foarth 
to  seven  pounds. 

.Ipptcs  that  are  not  Ruitable  for  drying  are 
ehopiwil  and  evaporat«<l  without  paring  or  coring, 
and  are  sold  a*  "  chopa."  The  copw  s^  skins  are 
dIso  dried,  and  are  »old  for  the  mannfiKture  of 
jellies  and  wines. 
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One  of  the  othiT  ini[inrtanl  evajiorstcid  fmita  in 
ths  raapberry.  Usually  only  the  biack  vamties  are 
dried.  Th<;rv  in  not  much  dumund  for  red  otlvs. 
ud  tb«y  an  M  teoder  m  to  require  more  careful 
handlinK  and  givo  lem  dried  aXm^'k  |wr  quart.  Fdt 
eraporating,  the  bcrrirai  areaaniL-times  hand-picked 
snd  ar«  sometimes  "batted."  In  thi>  lattor  nifthod 
of  liarmtfag,  the  pickiT  ustrrkw  u  frump  cMvort'd 
with  cloth  and  so  arraD(p>d  that  the  btrrit-a  that 
strike  Sfcainfit  it  aro  caught  at  thb  bottom.  The 
tIdm  are  pulled  in  with  a  hook  and  aro  hit  with 
a  bat.  sfl  thnt  Iht-  Uirrii-s  full  into  Ihi;  box  ut  the 
bottom.  ThL-  procwut  of  evapuriLtioti  is  much  like 
that  for  apples.  exct>pt  thnt  n»  xutfur  is  iifHlnl, 
and  that,  if  a  kiln  i»  iwud,  thi3  fluor  ii  usually 


covnn'd  wilh  musiin  cloth.  It  requires  abont  three 
t»  four  i^unrtA  (four  to  flvf«  [loiinrf*'  of  borrUis  to 
l^vdone  pound  of  driaJ  berries. 

Lifrniturr. 

Bulletin  No.  100.  Cornell  Ex)>erlnient  fetation, 
and  Farmers'  Bulletin  No.  213,  Department  of 
AgricDltiir«.  dtHcuiis  different  tvfea.  of  evaporators 
in  detail  und  describe  the  metbods  of  ruising  nnd 
evaiiomtioR  raapberriM  CFIr.  256  ia  mlaptwl  from 
thu  latter);  Bulk-tins  Noa.  226.  229  of  the  Cornell 
.station  giveatatipticfl  and  somedisfiussionof  appl»- 
isviiporating  in  N'l-w  York;  Yeinrliimk,  t'nital  fitaU:» 
Department  of  Aj(ricullnre.  ISitS.  ]■.  ;'iOft;  Farmers' 
Bulletin  Xo.  201.  Rv.ipfjrat ion  of  .Apples,  11.  P. 
Ouuld,  from  which  Fig.  2fii^  is  taken. 


CHAPTER  IX 

.U;iCES   AND    UQUORS 

"ITH  THK  PKUFECTING  Or  MECHANICAL  METHOnS.  and  the  con- 
!»<i]in'nl  cnxl  of  InntallinK  apitaralam,  the  manuracliirv  of  beverage* 
hiu  practically  ceatitid  to  bo  a  home  industry,  although  cider  is  still 
somtttiniBH  made  on  the  farm.  Thu  businejs  of  makint;  joicea  and 
li'ltiorfl  \»  still  vury  clotwly  associated  with  land  cultiir«.  however, 

inasmuch  as  ths  products  are  made  from  fresh  and  perisliabl« 

fr^~-^^  .       ^^HKVH     materials  that  cannot  be  transpO'rted  great  distances  or  kept  for  any  length 
w  iB^^^^^Ti     of  time.    From  being  an  incidental  business,  using  only  the  cnll  or  inferior 

.  ^      fruit,  these  industries  havo  now  developed  to  such  an  extent  a.1  to  take  the 
\       «ntire  product  of  wholo  fsrms.  the  crop*  being  grown  for  lh»  express  par- 
pose  of  supplying  the  manufactoricA,  It  is  probable  that  the  making  of  fruit  juices  of  many  kinds  will 
very  Isrgvly  increuJMf.  iiEfordiiiu  a  staple  means  >>f  linding  a  market  for  Urge  areas  of  crop  product*. 
Tbo  «xt«nt  of  this  group  of  industriui!  is  already  very  lurge,  as  the  following  statisti<M  iadicatc : 


I'KiTSO  States  Cbmstjs  FtcuRES  foi  1900. 

PlckJu,  ItrCHItV*  HDlI  ■■!■(«• 

VltKCBf  ai"!  rldsr 

474 

$10,6f^,864 

1.64S 

tl.652.C51 

112,423.432 

(2i.ri07,aitt 

1,152 

$a.l87.T28 

456 

tWlMl 

8ai'72.566 

$e,-t&l,f>2l 

FicuuM  roK  ViNBGXB  AKD  CiDKH.   (From  8tsti*ticul  AbatTset.) 


Number 
oUhiitlinMiU 


Chplut 


6.629,9m 
7^1S,85a 


WiuEV-t'iimnn 


Avnmi*  Dnmtwr       TdIhI  Warn 


1.267 
2,G37 


I413.,45l 
720.881 
662.077 
72R.1«8 


OmC  at  DiBlarinl 


91,888.173 
S.ja58.4&5 
8.134.813 
3,862.238 


VhIdv  of  prodnrt 


93.41&08S 

«,S4»,800 
6,881.692 


The  total  nsmberof  wine-making  e^tabliithmenta  in  the  Fntted  8tateti  in  1900  was  359,  of  which  by 
far  the  larger  part  (21%)  weresmall  fistahltshments  owned  by  individuals  rather  than  linns  or  incorpo- 
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rated  compani&s.  The  total  vaJue  of  the  prixluct  for  thiit  year  wn«  $fl,.>17,310,  of  which  ^937^1  ^as 
the  value  of  the  California  jinTilniet.  New  York  was  eecoiid  with  a  product  valued  at  $942,548.  and  Ohio 
third  with  $801,fiSJ  ;  New  Jorai'v.  North  ramlinii  and  Miwiouri  fallow  in  tho  order  Riven.  The  gallons  of 
DomeBtic  Winee  consamed  (out  including  uximrta)  on:  as  follows  far  a  series  of  years  : 


1900 26.1142.WS! 

1901 24.1)08,380 

1902 44,743.815 

1903 32.634JSS 


IWM 37.638,799 

190S 29.869^06 

1906 39,847,0U 


GKAPK  AND  OTHEK   FRUIT  JUICKS 

By  A.  M.  lAtnmi* 

Grap«  and  othw  fruit  yaieag  hare  bocome,  of 
rccunt  years,  articles  of  commercial  importance; 
thi'ir  manufactiirii)  iu  rw:ftjrniiiiii  .is  a  nwlewurlliy 
industry:  und  Lho  buIl*  of  fruit  fur  this  pnrpuM  is 
of  sufficient  volntne  to  be  an  intluential  factor  in 
6HtaMig|)ing  this  murkot  price,  Grapu  juic«  is 
now  manufactured  and  boM  aa  a  beverago,  fur  its 
natritive  and  t-onic  value  in  aiclcnetto,  and  for  it« 
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nflc  for  flavoring  other  foodfl  and  drinks.  Other 
fruit  juicea  are  sold  largely  for  their  usca  as 
Bavom.  particularly  to  the  soda-fountain,  bskins 
and  ci)nf(<ctionnry  traiiisn.  Tho  amnunt  of  graiw 
JDiuu  niadi>  prubably  encueds  many  lim«K  the  amount 
of  all  other  fruit  juic^a,  althownh  of  recent  yearn 
there  ha«  appc^re-t  in  tho  murkcta  an  unfernii<nted 
spplo  juice  and  an  unfernnented  oraaf:e  juice  in 
cantfidorablc  quantities. 

Dittribtttifm  and  erUnt  of  the  in/luilrn. 

The  grcatoit  manafacttire  of  fruit  juices  in  the 
East  U  in  N?w  York  Rtat«,  and  in  the  Wont  In 
California.  The  manufacture  uf  apple  juice,  pro- 
perly i)o-culk<d,  bcint;  a  dilFert-nt  product  from 
cider,  in  that  it  ronlainx  no  product  of  ft;rmentA- 
tlon  and  no  atcubotic  tontont,  \s  bcin^  practiced 
in  increasing  nieasun?  in  «everal  aectidns,  particu- 
larly in  the  vroatom  Kew  York  appl«-bett  and  Home 
other  apple-Rrowind  auctions.  Orang*  juice  in  pnt 
up  in  Oalrfortiia  on  a  ^otnewhat  eitcneivc  3cale. 

The  mannfacturu  of  grapo  juice  grew  up  as  a 


commercial  enti>rprisB  cntiryly  apart  from  the 
wine  industry,  cfintrary  t«  the  peneral  impreasiun 
that  the  wint'  induntry  iit  the  par«nt  of  the  grit)>e- 
juic«  biisinei>s.  U  can  be  said  to  have  had  its 
beKinniuK  at  Vini;lun«i,  N.  J.,  with  Dr.  Thtimat-  It. 
Wtlch.  In  18t59.  Dr.  Welch  put  up  a  few  bottln"  of 
grajie  joice  for  nae  at  the  communion  tabli'  of  the 
Vinfland  church  of  which  hu  was  a  m<^oiber,  aud 
each  Hucceedin;j  year  found  a  larger  demand  fur 
his  product.  It  v/iu  miuiti  in  thf  kitchi'n  of  his  own 
home.  Suf^r  was  used  for  preaervation;  but  eren 
in  the  utrlit^ul  dayt  it  wac  tkxn  that  much 
:!Ugar  destroyed  the  more  delicate  Ravora  of 
cht!  juice,  and  Hr  ii»«  wa^  gradually  le.'V)«ned 
until  latter  methoda  of  perfect  sivrilixuttun 
make  its  use  unnecetisary  with  (jrapes  of 
ordinary  qunltly.  Wh^n  tho  vineyard  intor- 
Mtfl  of  Vineland  and  the  BDrroundinp;  aec- 
tivne  of  Ni-w  Jersey  btiican  to  fail,  the  Wvlcb 
buHtnesH,  then  grown  to  fair-sia>d  propor- 
tion!!, wiu*  moved  tn  Cliautau<)na  county, 
N.  v..  and  the  factory  of  the  Welch  Grap« 
Juice  Company  was  Mtablt«h»d  at  Weatfield. 
Prior  to  the  removal  of  Welch  to  lA'eet- 
ti<  M.  in  about  1890,  other  persons,  in  a  more 
'  >r  ]'.-i'9  ex pt'ri mental  way,  hud  begun  to  make 
;[.;|ii^  juice  in  that  section,  and  today  there 
in  several  large  factories  other  than  the 
Welch  factory  locat«Hl  there.  Notable  among 
th>ise  expeirimentiTs  was  M.  B.  filoason.  of 
Ripley,  who  evolved  a  secret  proeeas.  W.  H. 
liigelow,  of  Dunkirk,  N.  Y,,  waa  another 
pioneer,  producing  a  etnple  vnfermented 
juice  by  a  mecn-t  prot^^is  as  early  as  189^ 

In  other  stiit«s.  of  recent  yearw  the  induhtry  haa 
grown.  In  Ohio,  ihvre  are  two  or  three  factories, 
ntilfildy  thi>  one  at  Sandtiitky,  which  gets  ita  supply 
of  fruit  from  the  Kelley  island  group.  In  Michigan 
there  are  several  factories,  and  in  New  Jersey  the 
industry  Btill  exij-tfl  on  o  ftmnll  scale  at  Vinclaad. 
In  Lti'orgia  there  is  a  i^mal]  grape-growing  an*!, 
and  tho  manufacture  of  anff^ririentcd  juice  is 
practiced.  In  California,  rince  1900,  several  fac- 
toriiw  have  8tart«<d,  and  one  or  two  companies 
have  bei>n  in  the  buainess  for  uvt^r  twi-nty  yt'-ars. 
Th^^  «ntromA  swcetneas  of  the  California  grapes, 
which  ar«  of  tho  European  varicli^t  and  much 
dilTvrent  in  flavor  from  those  K^owa  in  the  more 
northern  climaUia,  raakiM  thu  juice  from  tJiem  very 
unlike  thtit  made  and  sold  in  the  eaatcni  foctorieA. 
Thu  total  prodoction  of  iinfrrmenu-d  grape  juice 
for  the  year  ended  IVcemlier  'il.  1!*06,  for  lh« 
llnit<>d  Stall?*,  ia  o-*timat<-d  nt  1,000,000  to  l.aW,- 
000  gallons.  Of  this,  the  west«m  New  York  sec- 
tion producvd  over  7oO,000  galloaa. 
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Prim^Ut  iniio/iW   in    making  Jmit 
juiter. 

The  nuking  of  fruit  jnices  is  an 
ovtgmvth  of  Ch«  pniAtrving  indunlry. 
Preeerving,  aa  commonly  known,  i«  & 
prooute  <p(  suturatipfc  a  fruit  pulp 
aaring  cooking,  or  a  purtiul  drying 
proceoR,  m  thtironichty  with  common 
(ciine)  8U]j;iir  that  1)/  the  action  of 
the  sagar  alone  decay  is  prevented  and 
Uie  finiit  hdd  in  pnlntAblo  «on<Iiti'On 
for  monthA,  «ven  years.  The  art  of 
C4iininE  i»  bwnj  on  anolhur  principU:, 
that  of  dcatrojring  hy  excesinivo  boat 
the  fermpnt-produciiiK  ortcaninniK,  in 
which  procww  sui;»r  im  ofti^n  umixI  tu 
secure  a  pnlntahle  prodnct.  itfl  prwier- 
Tativo  olToctit  IxiinK  a  Kii'dnddry  cm- 
tfderation.  The  fmit  juices  eoM  for 
0Oda-fAuntain  and  Havorlnji  puri>"H-? 
src  thiclct>ni-d  and  preser^cil,  in  larfjc  mcaeur?,  by 
the  liberal  aw.  of  cnne-aut^r,  atiil  are  more  in  the 
nature  of  »ynipa  than  of  fruit  juices. 

Aa  might  be  inferred  from  the  above,  the  fintt 
attcRipU)  U>  manufn(>tnr<i  fruit  jniue  prottofw  nli!- 
faud  ft  considernhle  quantity  of  au^r ;  »a,  today, 
maa;  aia&nfactun.T»  aro  uninu:  mit^ur  in  larK^r  vr 
•autcr  quantities,  and  the  home  malier  of  grape 
jnice  iiflaally  finda  it  onnvenii-nt  and  an  inauranca 
a^nst  "spoiling."  which  i.i  but  fi-rtncnlatlon.  alno 
to  DM  vagw  in  consider^ltle  quantity.  Sagar  does 
not  destroy  the  basic  flavor  of  the  juice,  and  with 
•one  TOrieties  of  Rrap**,  or  even  with  the  beat 
grapM  in  celd  w<rt  ix>aflnnit,  when  the  sugar  content 
of  tlte  juice  ia  low,  ita  use  ia  ctwential  to  pn>duce 
a  palatable  pnuluct :  hut  with  (nrfuct  Bturiliiutinn 
tbta  b  entirety  unnL-cesxury,  and  its  uae  hiu  an 
effect  on  the  medicinal  valne  of  the  juice,  and 
COTora  up  and  obliteraUu!  th»  more  delicate  Ruvura 


•Y>y* 


^is>^0  7 


f0 


n|.  IM.   PlBM  tot  IHd  ounuticlure  al  2np«  Join. 


K11!.  ihi.    t.mi-ty  ilaiMUi  uitioya  loi  eraiM  jnlca. 

and  aToma  which  ore  preserved  by  the  more  sciun- 
tiiic  and  careful  methods  of  miLniifacture  without 
sugar. 

The  RianafactDre  of  grape  juice,  and  alao  both 
Apple  juice  and  orange  juice.  a«  iinid  for  bevernijwi, 
is  baaeij  on  the  principle  of  sterilization  and  per- 
fect ck'ftntintwt,  not  pnawrvalion  by  suji^r  or  other- 
wise. Grape  juice,  as  marketed  today,  is  an  undi- 
luted, unwlaiteratMi)  and  unpnist-rvi'j  prodact.  It 
ia  the  pure  juice  of  the  gra|ie.  KlcriliEi'H]  its  it  cumeR 
from  the  fruit,  put  up  in  Bterile  boKieB.  handled 
only  in  Ktoriliiod  mnchinory,  and  sold  to  thi- 
coniiiimer,  still  contninod  in  Rcakd  and  sterilized 
smaller  bottlps.  The  ordinary  hoitAcwifo  can  dnpli- 
c-Lte  this  prncem  in  her  own  hitchen  with  very 
tittle  trouble  by  the  obAervancti  uf  tho  one  rule, 
namely,  perfect  Bterilicatien  of  everything  that 
iMmex  in  contact  with  the  juire,  and  the  applica- 
tion of  such  a  deeiee  of  heat  to  the  fruit  and  the 
juice  as  will  keep  it  perfectly  atcrilieed 
at  ul!  staged  of  the  prooew.  The  commtr- 
cial  product  ia  allowed  to  etand  in  its  first 
containing  vnwcls,  afttir  being  drawn  from 
the  presses,  for  at  least  three  Riontba  to 
aetlle,  ami  t»  then  drawn  away  from  the 
Kedirnent.  which  formerly  w;i«  thrown  away 
but  ia  now  a  valuable  by-proflcct.  In  the 
kitchen  this  Settling  must  Iw  provided  for, 
if  best  raalts  are  to  be  secured.  A  eecood 
steriliEation  m  necewary  when  tlic  juice  is 
changed  from  the  settling  vcecsci  to  the 
smaller  bottles. 

DfiaiU  of  tht  pnxtMa. 

Fruit  juices,  other  than  grape  and  apple 
juice,  are  made  by  cooking  fa-sh  frail, 
pn-.'sing  it  and  ikdding  sugar  to  the  jnico, 
and  cooking  or  evaporating  it  dovm  to  a 
ci)nsi*t*ncy  of  thick  cream,  in  which  con- 
dition preservatirm  is  not  difficult.  Hiia 
product  is  usM-d  for  flavoring  in  the  manu- 
faoturv  uf  cimfectionary  and  baked  eooc's, 
and  aa  the  llavorins  part  of  the  eommonly 
Sold  nudn-fonnlain  Dcveragee.  Apple  juice 
is  made  by  preaatng  applea  aa  for  cider  bvt 
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waag  a  better  gnAe  of  appla,  «nd  foltowing  by 
an  Immediat*  rtwiliuttion  and  bottliRS  of  the  prod- 
uct. Tbe  storiliaatHm  iimvenU  Ivrtavatatioa  and 
tbo  prodoet  u  a  pare  apple  juice.  Orange  jttiee  b 
pDt  up  in  the  aamft  way. 

Tbc  maDofactvn  of  crape  JDic«  bm'tim  with  the 
picking  of  folly  rip)  graput.  uf  g'i»d  t)tuility.  In 
v-inityarilA  thai  are  free  from  roc,  "run  of  vine- 
yard"  grapva  ant  nsed,  but  Ui«y  ar»  allowed  U> 
remain  on  tlie  vinea  and  mature  some  wwks  aft«T 
picking  for  (lommiTcial  purjioMs  has  bef^n  in 
other  vin^yapdg.   The  grapes  ar^  takvn  M  the  fac- 
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torien  in  uicking  craLpw.  holiling  forty  to  aixty 
ponmln  eatin.  and  taken  hy  an  eU-vatnr  to  an  Di)per 
Htory  and  p/uMK^d  thrcujcli  a  t«k-inii>t>r.  Thv  stems 
cnntiiin  H  largB  proportion  of  tannin,  iind  if  kept 
with  the  f^ft)KiH  will  afft-rt  thi)  flavor  of  tho  jvicfi. 
After  boinie  stemmed,  the  er^ped  arc  ptac«d  in 
aluminum  «t«um-hvatvd  kettles  (Pin:.  268),  lar^'v 
enough  to  hold  (iftoon  hundred  to  two  thonoand 
poiiruiA  fitch,  and  gently  heated,  not  boiled,  ('jire 
is  Uikvn  at  thin  puirtt.  a»  In  eT«ry  up[>lii.'»ti(>n  of 
hi'iit  to  the  ftrape  and  it*  prixiufta.  not  to  allow 
tw>  lii^fa  ti>ni|HTntun'.  If  ttu-  tcmiitTiiluri'  at  any 
time  reaches  the  boiling  point,  a  "  humeil  tajite " 
is  cauaml.  Tile  color  comm  from  the  piKmenl  cella 
of  the  akin,  and  can  be  v-ariud  by  the  amount  of 
boat  and  pmvureuM'^l.  At  the  first  heatini;.  not 
more  than  100"  Falir.  i«  um-ii,  TIk-  i«wla  do  not 
lofw  their  vtt;ility  in  this  hn^atinK  process.  The 
niiiiimnm  heat  witid  in  rnotit  fac-torii-^  in  thiii  .llano 
is  HO"  Kahr.,  althouRh  what  iaknown  as  the  ■"light 
jnico"  is  made  in  some  faclores  hy  [irvwin^c  before 
any  heat  »  nptiliud,  thus  leaving  the  pigment  cellv 
Id  thr  Hkin  iimlii^ttirlifd.   Tho  hiuitt^  mnRA  nf  juice. 


palp,  seeds  and  dciia  is  tbin   placvd   id   power 
prcsMifi,  oxually  hydraalic.  vhvrv  it  is  subjected  toj 
great  prussare.   (Fig«-  263.  ail.)  The  jnie« 
gom  to  the  becting  kettlea,  wh«n>  it  is  butad  tn 
at  teast  180^  Pahr,.  this  bene  the  lowest  po'iBt  of 
ffteriluatioD.  Ueatiag  aUn-v  tbts  point  (pops  flavor* 
and  it  id  the  aim  of  tbc  monufactarer  to  naintais] 
a  steady  temperature  at  thia  point  until  the  st 
a^  in  the  fivt-ealloD  carboys  is  completed  and  tbri 
juice  aisaled  in  these  reoeptacles.   CFigB.  2)^  266^1 
Here  it  staada  three  noatha  bcion  boing  ptt  inti»i 
theKmallorbottl«s  forth<>  wholesale  and  retail  trade. 

It  li  grcerally 
figured  that  ele- 
ven to  thirli-vn 
pounds  of  grapes 
are  used  In  malt-J 
ing  one  gallon 
of  nnfi-rmentcd 
crape  jaice.  The 
amount  varies 
with  the  st^DAon* 
th?  soil  of  tb»] 
vineyard,  th 
quality  and  rif 
nesa  of  the  grape 
and  alfo  with  the 
variety. 

B^'firoifaeii. 

A  Rediment  is 
depMited  in  tha_ 
storage  ci 
The  julee  is  car 
folly  decanted^ 
nnd  thu  Ardimrnt 
dried  out  and 
."iild.  It  i-'4  larpOy 
cn?:im  of  tarlar 
and  m  used  for 
llio  prcparatioa] 
of  the  purified  < 
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commercial  cream  of  tartur.  Thi^  jiiii'-i-  is  r(Htvril~| 
iced,  and  rebottled  in  the  pint,  qmart.  or  gallon 
bottle  of  commerce;    it  is  then   lahel^,  packed 
and  shipiieil. 

fflniflff. -Another  by-product  ia  pomace,  which 
has  a  fertilizer  valu«  but  ii*  more  largely  sold  to 
dhttilkries,  where  from  it  is  made  a  grsp«  brandyl 
containing  a  high  en"i<^  of  alcohol.  The.  use  of 
the  pomace  from  which  to  make  dL-natored  ulcoh^ 
in  anticipated  as  an  enterprine  which  legi.«lation 
may  makv  pumililc.  This  prjmace  ]»  cnin]iOHfNl  of  I 
the  akina,  pulp  and  seeds  left  after  the  joioe  isi 
exprojwed. 

I'ftr  t<f  tfmpe  jttier. 

The  use  of  grnpe  juice  as  a  bcrerageis  becoming 
verycomraHin,  aiitheMilv  of  l,2.'«0,000gallonHdurinir 
the  current  year   will   indicalv.    It   has  a  vvr^ 
important  ose,  nUo,  in  the  hospital  and  aid:  rooni 
»M  ;i  tonic  nnd  nutrient.  Thero  ix  eviirv  reasoDi 
to  expect  greater  popolsrity  f"r  it.    Tn«  Juice,, 
subject^sl  to  chemical  analy$i«i,  dhowa  the  following] 
composition : 
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Th*i  fortJ  value  of  the  crarm  is  greater  than  that 
of  any  other  fruit  in  |)U{)ular  cunKnmiitiuu.  This 
Mparinr  nutrient  c|uBlily  ih  doe  to  a  larger  coatent 
of  sugar,  gluten.  ninorR)  naltn  And  fmit  wiiitt, 
togetlieP  with  a  leawr  <|Uiintity  of  water,  than  an 
givat  a  cuntvnt  of  nutrionta  i^tiKTuliy  utfurdrt, 
e6]iecially  in  the  fmita.  (inipi'-aiiKar  (of  thi-  grapo) 
U  the  chiiff  autriliw  cwiwtiLiimt,,  The  (larLicular 
advant^ige  which  grape-xugar  purutedwu  uv«r  all 
othitr  typt'.-i  of  rtiignr  i«  thit  >'nit>  of  xta  a!iKiinilatian. 
Ora[)e-<!iigitr,  unlike  other  sugHni,  it  naturally  in 
Ihi?  fttatt;  to  whi(;h  all  i»thvr  carlj'i}iy*iratt«  must 
be  rtduct-ti  by  prvliminarydigeation  bcf'Hvthcy  iir<j 
rvaiiy  lo  be  iilwurliTd  by  the  system.  This  phyHica! 
pro[j(.-rty  n'-ita  on  the  fact  that  iUt  tumslitm-nt 
elementa  are  in  looser  chemica.)  combination,  and 
thiTi'fon'.  iht*  grnntiT  fwirt  nf  the  sugar  p^w.tn's  into 
the  circulution  unchungixl.  The  grape  in  unnaually 
rich  in  olbnminci*!".  It  also  contains  a  very  fair 
pvrcuntugu  of  vegetablo  fattf. 

LUemtttre. 

Wm.  T.  Brwint.  A  Practical  Tri-atisp  on  the 
Manufacture  nf  Vinegar,  ytc..  Part  JI  iM»nufai-tiir« 
of  Ciller,  Kruil  Wines,  ete.);  A.  Haasm-r,  The  Mann- 
fiw'tnre  of  I'rertervcd  F(tc4»  anii  Sweptenod  Meat*  ; 
Bioletti  ami  del  Piaz,  I'reavrvatinn  of  trnfermented 
'Jrapt;  Jiiii:e,  Etulleliii  No.  1.1(1.  C'alif'unia  Exiwri- 
mont  f^tiitiun:  Diuletti.  A  New  Methoil  of  Making 
Dry  R«l  Winfl,  llnlletin  No.  177,  and  Th«  Manufjic- 
luro  of  Dry  VViiiwJ  in  Htit  CiJitnlrie«.  Riilkaiii  Nci. 
167,  f4ilif.  kip,  Sla,;  Husraann,  Home  Munufacture 
and  Ubo  of  Unfftrmtnto"!  Grapi^  Jinc<\  FarmcTn' 
BnlfotiB  No.  175,  Unitod  Stat«j  Vvpt.  .\grtc. 


WIKK.    CIDKK    A\D   VI\KGAR 

By  Samurl  C.   PremiK 

Thww  bovnnigw  nPft  propnnid  from  tho  Bugar- 
containing  Juices  of  fniit«  by  mciina  of  the  alco- 
holic fi-rm«nt;itiitn  prixluw-d  by  miirrtKirgan  i«iR8 
known  as  vi'a.""Ui.  The  fermented  juice  of  grape*  is 
known  as  'wiin-,"  whili-  that  prcduci-d  from  apjili-s 
ift  "ciilur."  Twhnifally,  they  aro  v«ry  similar. 
Fermented  pear  jaice  ia  known  as  pfiar  cider  or 
"perry."  Tin-  jnic<»  of  corwin  fniit*  or  vogotahl* 
bodlM  other  than  gra^i^  mny  roaitlt  in  the  forma- 
tion of  spMiul  kin>J8  of  N(>H.-«lloi  "winfjs"  as  "elJi-r- 
libw  wine,"  "rhubarb  wine."  nnd  the  like.  These 
are  prodaoed,  however,  only  on  n  vt-ry  Mmutl  d'>- 
mestic  acale,  and  have  no  importance  commercially. 

TV  aUoholk  fermentation. 

T1i«  Alcoholic  ferm«ntfttion,  which  is  the  batio 
prooese   on  which  thu  preparation  of  cidor  and 


wine  ilupfnds,  ia  a  cbumical  ohangu  inilaccid  in 
HUgar  Molutiona  by  the  activity  of  a  group  of 
micruiirg<tni8inM  Lecbnic^ally  known  a.t  th<?  .iiirtfuir- 
(imyrrfM.  and  commonly  tspukon  of  as  "yBaatjt." 
Of  tho,*t  ihtTii  an^  a  liirgt'  nnmber  of  «[Kwi(>a,  but 
tho  oiie»  of  indiiiitrial  importance,  »o  far  as  their 
utilization  is  concern*^,  fall,  in  general,  into  two 
moru  or  Icsw  distinct  tyj)u:',  Oni-  of  thi-sc,  tho 
S'ieefiaroiiij{n-»  cctfi'ijria  type,  includes  the  yea.'itA 
employeii  l(?i-hnically  in  br«wini^,  fermentation 
pnueiling  ilistillution,  an  in  the  manufacture  of 
spirltit  iknd  of  whi.iky,  and  in  tho  prtiparatinn  af 
comprwwed  yeaeU  or  other  yeasta  for  bakery  or 
doraeirttic  purposi-*.  The  .4«cund  type.  th«  Soct/uir- 
vmi/crt  rUii'Mtidcuf,  ia  numl  in  the  fermcnUtion  of 
wine  an.l  cider,  champagne,  and  in  the  fermenLi- 
tton  for  di.UilUlion  of  brandy.  AW  these  organ* 
Mms  are  widespread  in  n^iture.  the  ^Saerharnni/efa 
cUipioidfitM  Iti'ing  found  i^|>uciiilly  on  tli>.^  .siirfae.t.'A 
of  np«  fruitx  and  in  the  soil  of  orchards  and  vine- 
yards. 

The  chemical  change  induced  by  these  argani«ms 
coiwiitit  in  the  breaking  ii))  of  sugar  into  alcohol 
and  carbon  diuxid.  the  latter,  a  gusouus  product, 
ow.iping  for  tho  most  part,  unb-ss  special  etfort  ia 
made  to  eonltnu  it  or  absorb  it  in  tlie  furmi^nt^^ 
liquid  itec-lf.  Chemically,  the  change  may  be 
cxprosBod  by  the  equation 

0,H,--0,     =     2C,H.0B     4-     2CO, 

Thin  e<)uation.  whili^  i^xiiressing  thf  chiuigH  theo- 
retically, is  not  ab»>o1u:tely  exact,  as  small  4]iiant)> 
tiea  of  othyr  nrmbit'ta,  generally  railed  the  by- 
product**,  are  also  formed,  ihuae  include  glycerin. 
aiicciiiic  acid  and  tri»CT«  of  othor  acids  and  cthem. 

Since  Die  fruit  juice.t  in  general  contain  con- 
siderable ainount.<<  of  sugar,  these  are  es|>ecia)ly 
ra«»>ptibl«  to  the  alcoholic  fvrmentatior),  and 
require  only  that  the  organiama  resident  on  tbo 
aurfacenof  tho  fruit*  bo  brought  in  contact  with 
the  juice  in  order  that  the  change  may  take  place. 
Tbid  ia  generally  aocoD)pliahi,^t  by  crushing  or 
grinding  the  fruittt.  and  in  thin  way  Ihu  yciu;te, 
together  with  other  organisms  which  may  alxo  be 
present  oa  llii*  fruitx,  come  into  intimate  contact 
with  the  sugary  jnice. 

If  tho  dasinwl  organixmR  are  prcvlominant,  the 
fermpnt.ntion  in  likoly  to  proceed  normally  and  give 
a  good  product.  If,  on  tbt:  other  hand.  organimiB 
of  luKs  iteairabb  typL's  gain  the  ascendency,  the 
fermentation  may  result  in  a  wine  or  cider  which 
is  bitter,  turbid,  or  in  other  wayit  almurmal  and 
unsatisfactory.  This  may  be  prevented  in  a  great 
meaaure  by  introducing  inU*  thw  fri.»ihly  exproxtted 
joicd  ft  pure  ciiltnro  of  a  desirable  yeafl,  and 
thereby  artificially  making  curtain  th.it  the  proper 
type  of  organism  is  in  a  suitable  excess.  The  fir- 
mentation  mty  thus  bi^  controlW  in  a  way  jinalo- 
^DU.t  to  thv  control  of  brewing  OfMrationa  by  the 
ose  of  a  pure  culture  of  yeast. 

The  coursi^  of  the  formt'ntntion  is  aomawhat  as 
follows:  Aftpr  the  crushing  of  the  fmit,  praatura 
is  applied  and  a  joice,  mor«  or  leaa  colored,  accord* 
ing  to  the  kind  of  fruit,  is  obtained.    In  wine- 
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muking,  this  U  known  asUie  miiiit;  inridor-mnkinK, 
It  in  swe«t  ci<l«T.  Thin  juicu  may  Ixr  m^itrly  oluar,  or 
it  mny  In*  riithftr  turbid,  and  contains,  boaidea  tho 
euj^r,  Hume  iLcid.  thi>  imtural  ocJd  of  the  fruit. 
tthunt,  naltH  and  oth«r  roluble  matters. 

The  alcohoiit:  fiTiauntuliuD  proc«tdt  most  nipiilly 
al  a  temperature  of  about  25'  to  26°  C.  (77-79"  F.), 
or  a  few  dt-gnitw  alu^ve  ihc  oniiniiry  tt-miicnilun;. 
mid  is  relardwi  by  cold  and  entirely  itrt-ventM)  if 
the  t^iiniK^nitun;  iRKuttlcitinlly  high.  Withnnlinury 
ttrnpo  rate  res,  the  lirxt  twenly-faur  huunt  after  the 

i'aice  is  cxprtawl  ctsw  but  little  nppari'Ot  change. 
luriiiK  tbie  pcritKl,  however,  the  yeaj-t  cclia  are 
Diuttiplying  rapidly  and  thti  turbidity  oT  thn 
aoliilion  incrL-ascs.  TtiL-n  a  chungi',  bL-f^inning 
alawly  bot  incrcjuinK  rapidly,  taVen  iiIhcr;  mnall 
bubbles  of  gOH  riut*  to  thu  ttiirfa';!^',  iiml  IWk»  of 
fniim  are  formed.  Finally  the  solution  Beema  to  bn 
Bnd<:rfroing  a  miW  "  working  "  or  uhullition  (hence 
the  name  fermentation,  from  ftntrt,  to  boil),  and 
tilt':  fiTini^iitatk'ii  in  nt  itt<  Ik-IkKL 

The  Hplation  is  now  chanfred  jn  ta:4t«  as  well  as 
apjiearanctt.  The  siww-tntws  liLrjo^ly  givesi  plawtoa 
mild  Ktin^n;;  tiute  aa  akohol  is  formed,  liradually 
thci  "working"  cnaiNM,  tut  thn  sugar  is.  u.tot)  up  or 
tbi>  alcohn!  becomcts  eiil1ici<}ntly  large  in  amount  to 
inhibit  further  action  by  Uil-  yeaet.  The  yt;a»t 
Huttlw  tti  thu  bottum  of  thu  liquid  and  thL^  fi-nnen- 
tation, except  for  a  Blowi:han)ce,  the  nfter-ftrmen- 
tntion,  which  p*r«i»ts  for  aevwral  dayn  aft<«r  thu 
at^'live  period  of  change,  cumea  to  a  stop.  The 
Holution  thus  3£U?d  on  cannot  bus  further  rhnngiHl 
fiy  thefwino  organixtn,  bnt  may  h^  again  fermented 
by  th«  acatic  bacteria.  (So«  Vinegar,  p.  W.i.] 
Genurally,  not  o^er  10  per  cent  of  alcohol  may  be 
produced  by  y^-ant,  and  ihr  ordinary  cidera  and 
winM!  i;onlain  lesa  than  this  amount. 

1.  TuE  Manufacture  op  Wine 

The  ijreparation  of  wine  on  a  small  acale  has 
beon  practiced  in  thii*  country  Htncu  its  »(;tt]umonl. 
It  ia,  however,  only  about  one  hundred  yeani  ago 
that  thr*  flrat  Hynlumatic  att«ni])t  nt  Kra)>e-cultiire 
for  win^-making  wai;  madi*  in  Xorth  Anmrlca 
((except  in  California,  which  w.tj*  not  then  a  pajl 
of  thd  United  Statwt).  Tho  fir-l  r<>alty  iiuwt«sful 
attempt  waa  made  at  Cincinnati,  in  1K25,  by 
Nichultt^t  LungwurLb,  who  pliinti-d  u  vinuyard  with 
cuttings  of  the  (^atawba  grape,  o  native  vine 
taking  itfl  narni!  from  the  Catawba  river  in  North 
Carolina.  Owing  to  fungoiui  diHeaAea,  the  inilustry 
had  to  be  ahandon><d  nt  rini'innati  about  INTi;). 
but  miiartimi'  it  hail  bi>en  taken  uj)  in  other  |MrU; 
of  t)hio,.and  in  New  York  and  Miasonri. 

In  California,  wini^making  ha*  hi.<-i:n  conduct<^ 
xQCCoMfully  for  more  than  a  hundred  yeani.  The 
introilui-tian  of  foreign  vincH,  whith  wtru  not  i*tnv 
OOMfnlty  cuUivutL'd  elaewhere.  wa.t  here  tmmedi- 
aXxXy  auccessful.  and.  from  the  tlrnt  attempt  to 
grow  thiiwi  virniH  al  the  Catholie  mixxion*  in  1771. 
the  indux^try  ha^  developed,  antil  now  California 
l>roda(!iv<t  more  than  foar  timea  aa  much  wine  ax  all 
the  peinainder  of  the  country  combined. 

"Hie  making  of  wine  i«  a  proci>w  requiring  very 
great  cara  and  watchfulness.    Prum  the  moiiient 


th«  ju  lew  ia  «xiir«8)wd  until  the  product  i«  rt-Jidy 
for  the  market  the  wine  muat  1(0  treat«<d  with 
iieritiJulouH  can.:  Atlvr  the  exprwwing  of  the  juice 
the  tint  f<.'rmttntation  proceedH  in  vats  or  barr«l», 
after  whith  thu  wine  is  "rucked"  into  bottles, 
whcru  the  finishing  and  the  after-fermentation 
take  place.  Deep-si^ a t«<i  cheiiiital  changea,  reisDlt- 
ing  in  thr  forniation  of  ethers,  or  snljstances  giving 
the  pleasant  aroma  and  ftavor  to  winuK.  are  hr^ught 
about  during  thi»  p(.'rii><l,  which  may  be  of  lung 
duration.  In  moat  inatanciss  thoHi*  [changes  proceed 
very  slowly,  bo  that  wino  must  be  several  years  old 
before  it  reaches  the  highest  ({uality.  Atlempta 
havit  lieen  maiji*  to  imitate  tbia  aging,  with  its 
interaction  of  alcohol,  acids  and  etiiera.  by  the  use 
of  electricity  and  other  ayemcien,  but  the  naturally 
ripenud  prwluvt  ia  unapproachable  in  real  tislicacy 
of  flavor  and  aroma. 

Whiltf  the  printipte  underlying  the  manufacture 
of  wine  ia  very  .tiiupk-  and  ciwily  coRiprehended, 
the  actual  pniccHH  ia  one  which  requires  yenn  of 
detailed  xtudy  to  ni.i-'ter,  owing  to  th^  effect  which 
miniUe  v;iriati<jna  in  the  quality  uf  the  grapex,  or 
in  the  environmental  conditions,  may  exert 

C}tt»itijieatu)n  vf  whfs. 

Witiea  iriuy  be  divided  (1)  aouording  to  color  into 
red  and  white;  (2)  according  to  the  amount  of 
unchanged  sugar  left  in  them  at  the  end  of  the 
fi-rnnin tation  prucetw,  into  '"(weef  and  "dry"; 
(3)  according  to  the  pross*nce  or  absence  of  carbon 
dioxid  ht^ld  in  Kolntion  und>'r  pnxttnire,  inta 
"sparkling"  or  "  etTervescing."  and  "still  "  wines, 

IM  winus  an:  modi:  from  grapua  with  dark-i 
colored  skins.   Theakinw  are  allowed  to  remain  la 
the    ferRLentiinK   ma»)i.   and    the   alcohol  as   It   i» 
formed   ditutolvets  out    the   red  coloring    matt«r. 
White  vines  aro  u.xiially  made  from  llght^olor 
grnTMu<  and  the  »kins  are  carofully  Dlimlnated. 

Sweet  wines  are  those  still  containing  a  ctmsidei 
abk*  amount  of  nugar  after  the  fermentation  ia 
an  end,  while  on  the  other  hand,  thope  which  are 
fermented  out,  or  have  the  sugar  rshausti-<!  in  the 
tinal  fermenlation.  are  called  "dry.°  It  is  thus 
poK.'iible  to  have  md  or  white  vim's  which  may  be 
iiilhur  awoet  or  dry.  still  or  Hparkiing,  and  lh« 
ntimlwr  of  types  or  varieties  is  very  largT<.  includ- 
ing cbampagDi:^,  clarat!!,  t^auterne^,  tthinu  winca, 
Burgundies,  sherries.  Madeiras  and  ports.  Many 
of  the  hiodii  are  nmm-d  fur  the  province  or  locality 
in  which  they  originated. 

C'hampngne.s  are  elTervracing  wine«.  so  calledj 
from  the  province  in  France  where  they  wer*  flr 
manufactured.  In  addition  to  being  made  from  the 
fineiit  grapOK,  and  formcntH  and  handled  with  th« 
grt-ateat  rare,  champatrnes  UFUally  have  added  to 
them  n  nirw  inadi-  from  eugar.  water,  cordials  and 
the  like  (generally  each  maker  ha*  his  secret  for- 
mula), and  Huhjertei),  in  strong  bnttles,  to  a  final 
fermentation  in  which  the  gas  fonrrnl  is  absorbedi 
tinder  great  pix^iraure.  so  that  on  opening  the  bottt«>' 
a  marked  (ttien-w^f^nct  rt'sults.  They  am  clftHMd 
as  sweet,  dry  and  extra  dry, 

C!arcl:>  are  dry  n-'i  wines,  originating  in  th« 
region  of  llordcaux,  while  Siutcrnos  are  dry  whita 
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winos.  The  Uhiae  wines  are  dry  and  iisaally  white, 
althoBKh  flQm«timei4  rvd,  Shi^rrien,  mimed  from 
XcrcH.  Spain,  iirr  "fortil^i-Ml"  wmr;^;  lliut  is,  thuy 
hive  added  lo  them  mme  alcohol  in  exixm  cf  that 
prodooed  by  fermentation  in  ordwr  to  pri'vcnt 
aBberioratiDD.  This  tr««tnieDt  ih  nut  un(.'oniniun 
witli  eveet  wines. 

Tl.   CiDEE 

The  production  of  cider  in  fnndamemtAlly  Ilk* 
tlial  of  wino.  thu  f (•rtnvn lai inn  being  of  the  samo 
chanu-Utr.  Cider -makinK,  howover,  is  not  so 
VKtc'iiiiivfily  a  eoramercial  <'nti.iri)riafl  as  \g  wine- 
making.  A  certain  amount  of  Wttl«Kl  cider,  "cham- 
\»gne  cidt-r,"  and  thu  like,  i»  to  he  fvund  in  thi; 
market,  howuvvr. 

ti)  cider- making,  much  dp![>endK  on  Ihu  character 
of  thn  fruit  axed.  Not  all  kindx  of  appkvi  are 
equally  well  adapted  to  cider-making.  Variatiea 
liki)  the  rn.iiiftt  and  <^rnlt,  which  aro  apparently 
high  in  tannins,  appear  to  l>e  k'st  adaptc-d  for  thia 
purpose.  Many  vthcr  variutJua  will  producu  uxcel- 
icnt  cidiT.  howeVLT. 

For  the  preparation  of  good  cider,  th»  fruit 
ahould  b*>  matnre,  clc^an  atid  free  from  bruiseB  or 
decayed  spotK  These  spots  alwajra  contain  ci'lln  of 
mold^  whitrh  may  nsiTt  an  unfavnrahle  infliience 
on  the  fermentation  or  by  their  own  fermentiitivo 
action  gifc  rise  U>  undBKimldo  prwiucta.  Accord- 
ing to  somv  Buthuritiiw,  the  fmit  ahonld  be  allowed 
to  remain  on  the  trms  an  long  at*  pi>s»iili!e,  und  then 
pll«d  ap  for  n  xiifDcient  time  tu  allow  a  Hweating 
proeen  to  take  place.  Thix  Ik  utippiwiMl  tu  caoHe 
uniformity  and  cuinidwtimc'fw  of  ripetiinR. 

Tlie  fruit  is  next  gruund  or  cnt^^hwl  and  the  pulp 
redootid  to  a  fine  statv  gf  diviaion,  in  onler  that 
the  oella  may  give  op  their  bnnlvnR  f)f  Aitccharine 
juice.  Premure  ta  then  applied  lo  this  majw  of 
ponuce.  as  it  ja  called,  and  the  more  o^r  !(«« 
colored  aweet  cider  or  jumi  i^  thus  SL-ourtil. 
TJl*  color  tU-fi'iidit  to  a  great  extent  on  the 
tiraednriDg  which  the  pulp  is  expotxM)  to  the 
air  before  prc««ing,  a^t  curtain  components  of 
thtt  fmit  become  oxidised  through  the  agency 
of  oxidase  eniymes  in  the  cclla,  and  tarn 
browniah  In  color. 

Hie  ^treeaitig  wasi  formnrly,  and  in  some 
parU  of  th«  country  otill  is  BO(!ompIiiihed 
with  altwmating  layers  of  pomao*'  and  atraw  to 
girg  firmnaM  to  the  "chucac, '  and  to  allow  a  mor« 
ntlf  exit  for  the  juice.  Kackrt  for  hi^lding  the 
poiitiee,and  prwautothM  of  a  fairly  co&rsc  material 
are  now  more  generally  nsed,  and  ant  to  !>«•  pr»- 
fcrrtd.  aa  the  straw  ix  llkvly  to  Imparl  a  musty 
tasto  to  ihe  (■idcr. 

After  pressing  out  the  awM't  cider,  it  ia  gener- 
ally allowed  to  and4irgo  a  spontaneoua  femientatJon 
In  a  moderately  cool  place.  In  domestic  oixtrations 
tlia  fementation  In  carried  out  in  i>arrels.  Aft^r 
the  fimt  violent  fermentation  in  ovnr.  th«  barrels 
may  be  tightly  bunged  and  tbi?  slight  secondary 
fermentation  allowed  tu  take  placi>  without  further 
attention,  except  to  keep  the  tcmpornture  fairlv 
low.    If  tbn  cid«r  ia  to  he  bottled,  it  should  bi) 


done  after  the  primary  fermentation  is  at  an 
end,  but  before  the  secondary  fermentation  ia  com- 
plete so  that  aumi!  of  the  carUin  diuxid  may  be 
retained  by  the  cider.  "Champagne  cider"  is  pre- 
pare in  lhi»  way.  with  the  aiiilition  of  some  brandy 
and  more  sugar,  so  that  the  secondary  fermentation 
may  br^  connidcrAhle  in  amount. 

Apple  juiice  generally  coatains  10  to  14  per  cent 
of  Hugjir.  If  less  th-in  10  per  cent  is  prw«cnt,  a 
cidL-r  with  good  kitping  quality  cannot  generally 
be  made,  unle.vi,  of  course,  the  cider  be  '"fnrtifled." 

Tlie  cidyr  should  bo  prol^n-ted  from  direct  con- 
tact with  air,  olhorwiae  acetic  fermentation  will 
take  place  and  vimgar  will  rraiilt. 

Sometimes  for  the  preparation  of  specially  fine 
ci<l<-r,  sugar  and  raiainftare  added,  and  the  solution 
clarilk-d  by  isinglass  or  catechu,  in  order  that  the 
color  may  not  be  changed  on  exposure  to  air. 

Cider,  like  wine,  is  aubjvcl  lo  a  numlKir  of 
troubles  or  "dineases"  caused  by  invading  or 
undt-»irah[e    organiitms,   due  oftentimes    to  poor 
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CauMa-lolat  eU&t  vtmi,  with  p«wct  anuhaiMti 
vid  levecalble  plAIlcnn. 

fruit  and  uncleanly  conditions.  A»  in  vine-making, 
til  obtain  a  n^aily  excellent  product  requires  good 
raw  material  and  acnipulous  care  and  attention  to 
cleanlinesn. 

ni.  Vinegar 

Vinpgar  a«  used  as  an  article  of  food  is  the  pro- 
duct of  a  process  of  fermentation  in  which  a  liouid 
of  low  alcoholic  content  it  changed  to  a  dilute 
solution  of  acetic  acid,  ttigethi-r  with  certain  com* 
pound))  which  give  a  fruity  ethereal  odor  or  "bou- 
quet." This  anbHtancc  has  been  known  for  a  very 
long  tinit>,  a»  in  not  strange  when  it  is  nuteil  that 
thi>  change  goes  on  in  nature,  entirely  without 
man's  inU'n,'«ntion,  if  tho  juicu  of  sweet  troita 
uro  exposed  to  the  activity  of  numerous  micro- 
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PIk.  iw.    Thf  «uttiag  n 

a  tUtt  mill. 


organismn  which  aro  abundant  in  the  mW  nnd  on 
the  surfaces  of  thr?  fniiui  thi;iti!i>-)v<^. 

For  certain  ii«'*,  or  whi-n  only  llie  acidity  char- 
acteristic of  thi'  aL'vtic  acul  is  rfR3in:?<i. "  vincgnr 
esBane«,"  containing  high  pproentaRea  of  ac«lic 
acid  in  a  ri-lalively  pure 
jttiitL-,  may  bu  made  from 
cert^iin  kinds  of  wood  hy 
a  procw*  of  dixlillatioii. 
Undoubtedly  much  of  the 
oh('a]H,T  grndo*  nf  vim-gitr 
for  tubieuiut  has  iti4orii*in 
in  thi*  way.  It  is  cheaper 
than  the  prwiuction  of  the 
aci'tic  airid  by  ft^rmentji- 
tion.  Dy  a  jiroptr  aJmix- 
lure  of  ethers  and  flavor- 
giving  htidii^H  n  flitlutina 
may  be  made  which  gimn- 
lale3  the  prtduct  of  the 
ferinvntation  i>r<n:«w,  hut  acvcr  has  the  "  bouquet " 
and  the  fine  quality  which  characterisi^s  the  latter 
kind. 

t'trmenlafhit  vinegar. 

Fer  men  tat  ton  vinej>ar,  or  that  properly  tued  as 
a  condiment,  may  bo  pn^pand  from  iinineraa.i 
kinds  of  alcoholic  eolutiona,  bat  Bsiwciiilly  from 
cider,  wine  or  be«r,  throiich  Ihf  agiiMcy  of  n  class 
of  bacteria  genurully  knawn  a»  Ihi-  aLvtic  bocU-ria. 
These  little  orjjaiiiBras  have  the  power,  under 
pmj)or  condittonii  of  t^trnpt^mitun.)  <inij  nirntion,  of 
oxidizing  the  alcubol  lo  uut^lic  acid  and  watvr  in 
iwcordnnce  with  the  chemical  winatinn 

C:U,Oil    ^  0-  =  CU,.C0OH  +  HiO 

Probably  an  intermediate  substance,  aldehyde,  U 
formal  ^omotimcit,  allhuugli  it  is  not  certain  that 
this  is  always  the  case. 

In  ordi^r  to  havo  this  reaction  proci^vd  it  is 
necessary  to  have  (1)  a  lively  and  enitable  micro- 
OFKanism  ;  (2)  wolulions  of  relatively  weak  alcihi*!, 
aa  the  orgunl«mB  am  poisoni'd  by  amounts  much 
over  10  per  cent,  and.inde<-<l.  will  not  work  rapidly 
in  dolutionM  apprniLchine  this  couoimtration  :  (3> 
an  abundance  of  air  :  and  (4)  a  well-reeulaled  and 
fai'oratiK>  t*'mpiiratn  re, 

Thes;etic  fjroup  of  bacteria  comprises  a  number 
of  spw-'iva.  perhaps  twenty  of  whicli  havu  k-cn  iso- 
lated and  dcsurihud,  all  characterizt'd  hy  their  power 
i>f  oxidizinK  alcohol  to  acittic  acid  almmt  in  accor- 
dance with  the  chemical  erination  uivea  abovo. 
They  are  also  to  be  recounized  hy  the  fact  that  they 
r^tiir»  air  for  devoiopnKmt  and  form  Inrgu  maaxes 
or  scumj  of  i^latinous  character  (p)og\tPh),  the  so- 
catlud"  mother  of  vintgar."  Thv  formation  of  these 
maRaes  is  progr^^i^^t  and  gove  on  so  lon£  as  the 
food  and  other  cunditiuiiii  rt-nmin  Hiiitnhlti  for  the 
organiam-i.  The  cell  wall  of  each  individual  xwella 
to  a  larg«  »hn  and  iMvomi'tt  practi(^a!ly  tust-A  with 
the  eell  wall  of  it^t  neiKhhor.  until  huj;?  mnir«i<n  of 
jtlly-likc  conBistoncy,  and  contsinini;  millions  of 
bacterial  cells,  are  produced. 

Xhn  upper  temperature  limit  of  growth  of  the 
orgiuiienu  is  about  iZ"  C.,  the  Cower  limit  about 


5"  to  6"  C,  while  the  action  l»  nianifc«t«(l  most 
stroni^ly  at  about  34°  C,  a  fact  that  ia  of  great 
importance  in  the  production  of  vinegar. 

Mdhode  qf  making  vinegar. 

Two  distinct  mi'thodtt  of  vincKar  manufactnra 
have  been  devclopi-d.  One  of  thew  is  practic«lly 
an  imitMtion  of  what  mi^rht  he  called  ihc  natural 
acetic  fermentation,  while  the  other  in  a  fermenta- 
tion e.irrii^  out  under  forced  draui^ht.  Tlin  former 
is  Hem-rally  calleit  the  Frent'h  or  Orleans  method 
hecnDije  it  was  and  still  is  used  in  making  vinegar 
from  wimi;  while  tho  lattt^^r  iit  knuwD  as  the 
"nuick  process"  or  tho  lierman  proocaa. 

Tliu  cutttom  pruvailing  anioni;  farnuTS  in  this 
country  i».  in  many  napecla.  similar  to  the  Orlcana 
mfChod.  It  in  well  known  that  if  a  harrel  ot  cidvr 
btf  frw.'ly  0]>ened  so  that  air  comes  in  intimate  con- 
tact with  the  cidt-r  it  "■turns,"  especially  if  kept 
at  a  modt-ratdy  warm  tempcraturw.  Thu  explana- 
tion of  this  is  that  thi,-  organiitms,  which  wt-re 
prtaecit  in  large  nirnbers  on  thLi  .tltins  of  the  fruit. 
Rain  entrance  to  the  cider,  hut  so  long  an  there  u 
no  free  arceiiH  of  air  they  devt^lop  but  ubiwly,  if  at 
all.  Given  aci'ess  to  air  and  a  ruvoralde  tempera- 
ture, they  immediately  begin  the  oxidation  of  the 
alcohol  to  ncc-tic  acid,  and  thi!  cider  turn*  slowly 
to  vinegar. 

In  the  Orleaus  method  thia  process  ia  Taried 
somewhat.  Vats  or  barrels  having  free  access  of 
air  am  HllKi  almnt  a  qaah^r  full  of  good  vinefcar. 
This  supplitw)  the  "culture."  An  vi>|U»l  amount  of 
wine  is  then  added  and  the  alcohol  oiidiied.  At 
the  end  of  a  few  days  another  quantity  of  win*  is 
added  and  finally  a  third.  The  vat  in  now  full,  and 
aftor  the  oxidation  of  the  alcohol  has  beironie  c*non- 
tially  complfte.  thre^^uartcre  of  the  vinegar  is 
removt^  and  tht^  prucL«x  re- 
peated over  and  over.  By  this 
method  ex- 
cellent vine- 
gar may  be 
made,  but  with  con- 
sjdprable  expenditure 
of  time. 

The  "quick  pro- 
cess" h  bimit)  on  the 
facts  previously 
noted, —  namely,  the 
rapid  oxidation  at  the 
optiraiimtemiieratiire 
of  34"  C.  and  ti.-n>,'<. 
sity  for  large  amiiint 
of  air.  In  tho  "  <(Uick 
pnwesa"  larf^  t!tnk)>, 
twhnioslly  known  as 
"gflnorators,' aro  em- 
ployed. Thrae  are  in 
the  form  of  tnjt.cat«il 
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FK.  36*.    Pam  diet  pitu. 


cones,  six  to  twenty  feet  high,  with  n  fake  bottom 
near  ih^  lower  ttnd  and  a  pttrforated  horiiontal 
disk  or  false  head  near  the  upper  end.  The  space 
between  i.«  tilled  with  Mtmit  imhcitance  vhicn  is 
without  action  on  eith«r  solution  or  bacteria  and 
which  wilt  supply  a  large  amount  of  eurfaco  to  the 
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air.  Thia  surface  is  ununlly  Hiijijilifc!  hy  a'-a  of 
i!iiavmi:»,  blocks  of  wood,  cobs,  strips  of  rattan, 
coal  and  tbct  liki.-. 

Thf  Rvnerator  muat  first  be  charE(H  or  infected 
with  ihn  ytv\K-r  kiiiii  nf  luact^ria.  Thi.*  is  jtenerally 
done  by  puurin?  thraugh  it  a  ctilturi*  of  wmt 
d<«in)blo  Bjieeie*.  Tho  organiBras  are  deposited 
on  tlu>  »urf:ii>33)  of  tho  nubalmtiim  timplitviMJ  nnd 
dcvol|>e  tlu-ir  z(""(jli»a  maasea,  bo  that  the  whole 
ia  cov^n-d  witli  a  layor  of  tho  slimy  mollter. 

In  the  perforated  disk  or  fake  heail  arc  a  large 
nnmtMr  of  small  holes,  «ach  ^concirally  proi'ided 
with  a  piece  of  wicking  or  string,  down 
which  Uw  nlcobolic  solution  can  trickle  and 
thiu  l)«  bnia^ht,  in  n  t()!n  liiyor,  in  rnn- 
tact  with  the  hn«tcria.  The  alcoholic  aolu- 
tioa  is  iiitr(Mluc^:d  into  the  apace  above  the 
fala«  head,  either  by  a  epont,  tilting  Lrnagh 
or  "spsrgt-r."  a  ect  of  rcvolviiig  arraa  jkt- 
forated  with  holeB  from  which  the  alco- 
holic solution  in  forced  into  the  top  of  the 
generator. 

Bclnw  the  false  hottom  v>  a  row  of  holes     U 
through  which  air  U  udmittcd.  onj  fit  tho 
bottom  a  rvceptaclo  for  the  liijuid  whii'h  haa 
par<«*uil  through  the  gunenitor.  Theoxldittiun 
of  the  alcohol  within  produces  heat,  and  thure  in  a 
eonstaiit  iijxIrauLiht  of  air  inside   t!ie   generator 
from  the  buleo  bi-low.  Thua  tho  euhition  which  hax 
hteia  added  ia  conatantly  coming  in  contact  with 
freah  orKattinmi  and   frvnh  air  and   oxidnlion  in 
rapid.  It  is  found  practically  that  it  reijnirea  al'out 
1,000  litvn  of  air  to  oxidizu  vMh  100  grains  of 
alcohol. 

frreat  care  has  to  be  taken  with  the  heulinj;  a» 
veil  aa  the  ventilation  of  a  vino;:;ar  factory. 
Since  m  much,  hiMit  of  oxidntinn  is  priuliicod  within 
the  iteDerators  where  the  action  is  taking  place,  it 
ii  aeccsaary  to  regulate  thu  flurrounding  ti-mpura- 
lure  80  oa  not  to  got  too  high  heat  for  tho  lit-st 
bacterial  activity.  As  th<.-  oxidation  in  usually 
not  complute  in  a  xin^U'  gi^ritrat'ir,  a  vin-g^r 
factory  is  generally  so  arranged  that  the  solution 
kuK  to  Ik>  (iitmfx-il  Init  once,  and  then  flowH  by 
([ravity  from  ons  gy^nerator  to  another  cnt)l  all 
tbe  alcohol  \im  bcun  oxidized. 

It  ia  manifL-al  thiit  any  snlistnnce  which  can  1h- 
feniiL'tiWd  to  alcohol  may  bi>  usrtl  as  a  st.irting 
point  in  vini*gar-niulcing.  Thui*,  itiigar,  starch.  »iid 
tbe  like,  may  be  used,  biit  in  HUch  cases  a  j)ri>limi- 
nary  aleobotic  ftirmt^ntation,  by  m<iiLnit  of  ycn.tt,  ia 
Mcemary, 

lift  prodQct  of  the  fermentation  by  the  acetic 
bacteria,  while  mainly  acetic  acid  and  w.-iter,  also 
oontflina  acetnl,  ahlehyde.  and  nctitii;  anil  formic 
ttfaera,  all  of  which  combine  to  give  the  typical 
fmity  refreshing  odor  and  the  characteristic  tante. 

Tkt  yiriJ  bated  on  thtorp. 

Knowing  the  altolndic  utrongth  of  tho  Kolution 
fernient4Hl,  the  rhemiHt  ran  easily  calculate  what 
the  thMr^tical  yii-ld  should  In-  from  th«;  e(|uation 
given.  In  iiroctice  it  \s  foitnil  thai  Ihe  yield  is 
about  SO  t«  9i*  pi>r  cent  of  thf^  amount  theoretically 
jMWKiblu,  and  may  ovsn  fall  tt»  70  [w.'r  cent. 


The  chnractiT  of  thu  organiums  may  be  of 
importance  here  in  addition  to  the  other  fac- 
tora  which  have  b»*n  iii,lir>^-tly  ttuggesi'.'d  abovu 
{c:vaponitiou  and  inHutlicit-nt  oxidation).  Some 
forms  of  acetic  bacteria  are  so  powerful  in  their 
oxidising  abilitit-ii  that  Lhcy  evrn  attack  tho 
acetic  acid  it«elf,  oxidizing  it  to  carbon  dioxid 
and  water. 

iJpceiai  vintgarn. 

iipeciol  kinda  of  vinecars  are  eometimea  pre- 
pared, having  {teculiar  or  characteristic  Uatva  and 
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oilora.  These  are  generally  due  to  the  addition  of 
cjust^ntial  oils  of  c-nrtain  pluiitx.  or  maceration  of 
thi^  pliLnlit  lhemi}i>lvtv)  with  Horae  of  the  vinegar. 
Tarragon,  anise  or  herb  vinegar  may  be  cited  aa 
belonging  to  this  claw, 

Home-making  of  ciiler  vinegar. 

The  followinir  instiucl ion»  for  making  cMer 
vinvgar  at  home  are  from  Itulletin  No,  2^  of 
the  New  York  Agricaltural  Eaperimeat  Station 
(1904): 

"Amang  the  conditions  which  may  prodoce  vin*;- 
giU  bi-low  standard  are  tlic^so:  (1)  The  juice  may 
he  poor  to  start  with  becaaae  made  from  varietit-a 
of  apples  low  in  Hngar,  from  gryi'n  applea  or  from 
ovLTri[ie  or  decaywl  apjiliw;  or  the  juice  may  be 
watered  eithi-r  din>ct!y  or  by  watering  the  pomaco 
and  pn-itiiin^f  n  itMond  timi>.  (2)  Th«  fvTmi'ntatinn 
proceases  may  be  delayed  or  disturbed  by  uning 
dirty  fruit  or  unclcun  barrelsK  thui<  affonlrng 
entrance  to  undcarrublo  organisme  and  cauping  the 
wrong  kind  of  fermentation;  the  temperature  may 
be  tuu  low  to  in»iure  the  necew<«ry  activity  of 
favorable  organisms;  or  air  may  Iw  excluded  by 
tilling  tho  bnrn'lx  too  full  or  putting  tho  bung  in 
too  tight  BO  that  the  bacteria  can  not  live  and 
work.  (3)  Thi'  acc-tic  acid  may  dioappvar  after  it* 
formation,  dnstnictive  fermentation  being  encour- 
aged by  leaving  ihi-  bung-hole  of  the  barrel  opt-a 
or  the  barrel  only  partially  full. 

"  Urietly  Rummariw^d,  the  melho«l  to  be  employed 
for  th«  inanufiK'turo  of  good  vinegar  at  home, 
without  the  uw  of  generators,  ia  this :  Use  soand, 
ripe  appltH,  picke<i  or  picked  up  bvforo  they  have 
becomedirty.  if  poasible,  otherwise  washed,  flbaerve 
th«  onlinary  precautions  to  secun-  deanlineea  in 
grinding  and  pressing,  and  discard  uli  juice  from 
second  preMings.  If  pouible.  let  the  juice  stand 
in  soma  large  receptacle  for  a  few  dayo  to  settle. 


im 
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then  draw  oft  the  clear  iKntiun  inlc  w«li-c)esiied 
barrel!  which  hivo  lwt«Ti  Created  with  utoacn  or 
boiling  water,  BIHog  them  only  tw<>.third»  or  three- 
fuurths  full  Liiuv«  tliv  buae  out,  but  put  in  a 
looBO  plug  of  cutt'tn  to  (i«i:rvasc  wvaijoration  and 
to  prpv<'nt  the  entrance  of  dirt.  If  these  barrel.-* 
are  storail  in  unlinarv  rulUrx,  wh«re  Lhu  tL-mjtL'ra* 
ttire  doi«  not  po  below  aif  or  45"  Fahr.,  the 
alcoholic  fortnontntion  will  he  crimplcte  in  atiout 
eix  moDths;  but  by  haTing  the  storaf^e  room  at  a 
turoponilurv  of  65"  or  70"  tha  tiinu  can  be  con- 
eiiiernbly  Bhortenad.  and  tho  addition  of  Fleisch- 
mann'H  oomprx^<«Aed  yeast  or  it^  enguivalent  at  thi^ 
ratt!  of  onu  calce  to  ftv«>  ij^alluns  of  jiiico  may 
rednce  the  tims  to  thri'e  moatha  or  le»a.  Utie 
a  Uttle  watkT  thurrmithly  to  di»int«(tr«te  thy 
y«ast  caVe  before  adding  it  to  the  joice.  The 
teiaptHrattiro  should  nut  go  above  70"  for  any 
lenf^h  of  time,  to  avoid  loss  of  the  alcohol  by 
evapomtinn. 

■'After  tho  unirar  ha«  all  disappeared  from  the 
juicft,  that  in,  when  tha  cider  haa  entirely  ceased 
working"  fu  r«^>v«al«d  by  thu  slut^nc^  of  gA» 
bobblee,  draw  off  tho  clear  portion  of  the  cider, 
rinsa  out  the  barrel,  rcptacv  thu  Uijuid  and  add  two 
to  four  quarts  of  good  vineRar  containing  Home 
"mother"  and  place  at  a  ti-mperatiire  of  65"  to  76' 
Pahr.  The  acetic  fermentation  may  be  complete  in 
thnw  months  or  may  tako  eightivn  months,  nccord- 
iDf;  to  the  conditiima  umler  which  it  lu  carried  on; 
or  if  fttorc-d  in  cool  cellars  may  take  two  yoara  or 
more.  If  the  alcoholic  fermentation  be  corriod  on 
in  the  cool  cellar  and  the  barrel  be  then  taken  to 
a  warmer  place,  aa  uuUloora  during  the  summer, 
the  lime  of  vinecar  formation  may  he  red  need  from 
that  given  abuvu  to  fifteen  or  eightii-n  months. 
Where  the  alcoholic  fermentation  is  hastened  by 
warm  tompcratiirc,  (toragiT  and  tho  a^e  of  yoa-it 
and  the  acetic  fermentation  favored  by  warmth  and 
a  gooil  viiic'tiar  "dlart."  it  ia  powilile  to  pr<xluce 
good  merchantable  vinegar  in  ca«kH  in  nix  to  twelve 
monthn.  Whi-n  the  acetic  fermentation  ha.t  ^ne 
far  enough  to  prof]uc«  4.5  to  5  pi-r  cent  of  aCL'lic 
acid,  the  barrels  §hoald  be  made  as  full  aa  pu^ible 
and  tightly  corkMi  in  ordw  to  prevent  d*atructive 
cbani^e  and  consequent  deterioration  of  the 
Timjgar." 

Litmiure  oa  eidrr  and  vinegar. 

For  cider,  consult  Bulletins  N'cs.  71  and  S8, 
Cnitcd  States  Hi^partment  of  ARriculture  (Dimion 
of  Chemistry-);  riullotlns  Noa.  13fi.  143.  150.  Vir- 
ginia Kxptriment  Station;  J.  M.  Trowbridge.  The 
fidor-makora"  Handbook.  Now  York.  1890;  G.  W. 
RadcIifFe  Couke.  A  Book  aboat  Older  and  Perry. 
LoDdca,  18d8.  An  early  Amftrican  hoolt  was  J.  S. 
BueU'o.  The  Cider-maker^  Mantia].  Uuffalo.  N.  Y.. 
186!).  Brannt,  Manufnctare  of  Vinegar,  otc., 
London. 

For  vinegar,  consult  Bulletins  No.  K8,  A  Study 
of  the  Chumietry  of  Home-made  Cider  Vinegar, 
.tnd  No.  2r)S.  popular  ctition.  Making  ('ider  Vin- 
egar at  Home.  New  York  (Statu)  Agricultural 
t^xperiment  Station  :  Balletin  No.  22.  Pennsylvania 
Departinent  of  Agriculture. 


IXDfSTRL\L  ALOOHOI DKNATUKED 

ALCOHOL 

Hy  //.  ir.  Wiky 

The   term    "denatured   alcohol"  ia  applied    Co 

alcohol  intended  to  be  ii^  for  industrial  purpows, 
which  is  MO  treated  us  to  render  it  unfit  for  use  aa 
a  beverage.  Pure  alcohol  in  used  extenRively  for 
mixing  with  other  boverages,  snch  as  whiskj, 
brandy  and  rtim.  It  ia  much  cheaper  than  any  of 
those  and  can  Ub  uoud  in  large  qnantitios  without 
the  consumer  being  awnre  of  it.  It  is  this  par- 
ticnlar  n»e  of  alcohol  which  danataring  Is  intended 
to  prei-ent. 

In  the  manufacture  of  nAUtral  iipiritii  there  is 
8(>paraled  in  the  process  of  dittiltution  10  to  15  per 
cent  of  the  total  volume  of  the-  dintillatv  «hich  it 
is  fonnd  impoHsiblu  to  purify  so  highly  aa  to  maka 
it  snitahle  for  the  mixing  pnrposfts  above  stated. 
It  \*.  however,  of  a  character  which  renders  it 
easily  prepared  for  drinking  by  those  who  are  not 
pariiciilnr  ««pocting  tho  kind  of  alcohol  which 
they  consume.  In  the  trade  this  product  ia  known 
aa  "alcohol,"  and  ia  a  lower  gnde  of  th*  moro 
rofined  article  kno«-n  ae  neutral  spirits.  Heretofore 
this  article  haa  be«n  flold  for  indiiHtriai  pnrposes 
and  fur  thv  presurvation  of  spLvimens,  subject  to  a 
tax  of  one  dollar  and  ten  centa  on  every  proof 
gallon  or  about  two  dotlamon  evvny  wine  gallon 
of  alcohol  of  ya  ]>er  cent  strength.  It  is  this  pro- 
duct which  it  ia  proposed  to  nae  for  indiutrial  pur- 
poses under  the  existing  law  permitting  its  sale  free 
from  tax  when  sufficiently  denatured  as  to  be  un- 
suitable for  consumption. 

PrtfKirinii  dpn>itu,r*d  aleohol, 

Indaslhal  alcohol  iw  derived  from  a  number  of 
sOQTces.  In  this  country  it  has  l>»en  made  chiefly 
from  corn,  in  (>ermany  it  it)  made  principally  from 
potatoes ;  in  France  it  is  mndu  chiefly  from  sugar- 
beeti  and  beet-«ngar  and  molatues.  It  mny  he 
made,  however,  from  any  material  which  coaUins 
sugar  or  starch,  and  nearly  all  plants  contain  both. 
Alcohol  ia  alito  di.itillcd  from  wood.  Wood  alcohol 
is  an  entirely ditferent  kind  of  alcohol,  but  i»  a  real 
alcohol,  the  samir  in  chemical  claj^ificati'Oil  a^  that 
derived  from  dim  and  sugar.  For  example,  saw- 
duat  ia  treated  with  an  acid  under  preesore  whtcb 
convert:*  it  into  ilcxtrove.  and  this  d«ztroM  !a 
subsequently  fermented,  producing  with  proper 
di.itillfltion  a  pure  othyl  alcohol. 

The  alcohol  which  is  made  for  indnstrial  purpoeefl, 
after  it  is  produc<.-<l  hy  ferm«ntatioa  of  any  of  tht 
substances  mentioned,  is  8opurat<*d  by  the  pToceeaes 
of  dii^tillation  nnd  pnrifying  and  concentrated  by 
the  prtK-eiw^M  uitually  emploveit  for  making  alcohol 
and  neutral  spirit*.  Imder  the  llevenue  Law,  alcohol 
of  this  character  may  Iw  dennturt'fl  in  hnndi?d  ware- 
hon»>s  by  ailding  to  it  ouch  snbBtancea  aa  are 
approved  by  thi-  ('ommi  winner  of  Internal  Kcvcruo. 
For  general  purpoaea  alcohol  i»  denatured  by  means 
of  wood  alcohol,  or  wood  spiritfl,  and  bentine. 
which  is  one  of  the  varieties  of  wnl-oil  prr^ucts. 
Ttie  wood  alcohol  ia'Uded  at  the  rate  nf  ten  gallons 
per  hundred,  and  tbe  benzine  at  the  rate  of  one- 
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luilf  fcallon  pvr  hnndrml.  Wood  alcohal  muy  be 
used  with  pyridin  bases  in  the  folk-wiitu  propor- 
tioM :  T»  each  ItKl  callin*  til  akuhwl  «f  n»>t  lens 
than  18(J  proof,  Iwu  tralluni;  of  wuod  alrohol  and 
OTU>>hatf  gullon  o(  pvridin  I>ni40i(.  Alcohol  fhun 
trvilfi  10  said  to  be  dcnntured  for  crccieral  par- 
poees,  suitattle  for  burniiiK  in  lamptt  to  ['r'Niucv 
ill  ami  nation,  in  stovtM  fur  Wuting  iirnj  bDnint;;.  in 
«n)[inea  for  driving  BUtomobilw.  and  in  certain  in- 
diwtries  in  the  prepanilion  (if  varniKlii'sand  vpnturs. 
There  are  many  uses  of  an  iiLiiuKtrial  character, 
h(>«ri!Vflr,  to  which  alcohol  tri'ati'd  in  this  way  cimlfl 
not  \»  put.  The  law,  therefore,  permita  Rpecial 
denaturing:  Be<.^i^tit  for  special  purpniwd,  and  the 
C«nin)iasion«T of  Inkniul  Revenue  e-stablieheB,  from 
tine  to  time,  .ipecial  forma  of  di-naturine. 

Ak  an  ex»iiiptt?  of  special  denuLiirin^  the  mi>thud 
of  IreatinR  alcohui  for  the  imumfaetum  of  toliaoco 
iBiv  be  (.■iunl.  To  ojich  one  h u ii'tn-il  t^ullons  of 
al>t>hi>l  there  ia  addt^t  one  (fa]|i>n  '^f  the  fallowing 
Mlutton:  I'J  VT^llona  uf  an  m<iwa»  sulutiun  cod- 
taining  40  pur  cent  nicotine,  in  pound  acid  yellow 
dye  (fast  yellow),  I*,)  pound  t<'tra<;tt  tirilUant  blue, 
and  Httfllcient  wat«r  to  maku  1()0  K^llnns.  tt  is  swn 
by  the  aboro  n>Rulati<in  thnt  airoh'jl  to  bi*  oned  in 
tW  manufacture  of  tnhDoio  ix  'tenaturnl  iirinci[)ally 
with  nicotine,  which  is  a  piiiscino.ua  alkaloid  natnr- 
ally  t'xUting  in  tobacco.  The  addition  of  this  nico- 
tine in  connection  with  the  colorinK  matttfra  i» 
aufficient  warning  tu  tii«  intendiiii;  iIriiik<.T  that 
tA«  matvrial  is  not  lit  forconsiimiition. 

Alcohol  can  lui  di-natun-d  only  in  a  fJovernnipnt 
bond^  waruhouM  under  the  Huiwrviition  of  thv 
Revennfe  offi«iala,  and  when  m>  dt-nnturrtd  i»  markod 
lin<l«r  tho  MjMTviaion  of  the  Ituvenue  oHiciaU  and 
can  then  be  sent  into  commerce  fme  of  tax. 

E/Vinmie  u»e»  of  ilenalure/i  iilr-h"!. 

riijnalutvd  alcohol,  »r  iniliD^trial  akohol,  \n  usvd 
ext4>nMVely  in  the  manufat'lure  of  cual-lar  dyes, 
smukelesa  powder,  vamiBhes,  lacipiers,  etht^r,  modi- 
Cin«x  and  pharmacentical  propnrati(>n«,  imitation 
silk,  artificial  vinegar,  flavoring  extra<;ttf,  and  in 
many  oth<»r  Inductrii-i^  Thi^  prttu.'nt  law  dm^s  not 
permit  the  use  of  frt-e  alcohol,  however,  for  makinR 
any  nedicinal  pre<paration».  and  tht^rttfore  it  cannot 
be  uted  frw  of  t-'iK  in  thin  country  for  making 
Blber  or  any  modicine  or  pharmaceutical  prepara- 
tion oxc*pt  in  cfl«o«  in  which  It  ia  cntiroly  elimi- 
nated before  the  material  goes  into  uee.  In  other 
countries  it  in  uneil  for  thi'iw  piir{Kii««.-8  tux  free. 

Many  mannfacturine  indastries  in  this  cocntry 
have  been  pre v<!nt<.x1  from  dt^velopment  l>ecani(eof 
the  high  tax  on  the  imlustriul  alcohot  whifh  they 
were  oompclled  to  use.  For  example,  the  maniifae- 
tnnj  of  smoki-lr^H  powdsr,  oxeopt  for  Covernmtnt 
o«e.  has  irronTi  very  elowly  m  the  United  States 
bvuatiM  such  Dowdur,  madu  as  it  is  u»uiilly  with 
other  and  alcohol,  coeta  eighty  rents  to  one  dollar 
and  twenty-live  cents  a  pound  wlic n  t,}w.  tax  on  Ihv 
alcohol  miut  he  paid.  If  tax-free  aloohot  cotild  be 
m*A  for  making  amokeleaR  powder  it  probably 
coDid  b«  madu  for  thirty-livv  to  furly  f^nXn  a 
ponnd.  At  present  prices  of  the  m.iU-rial  nivil  in 
this  country,  rii.,  corn,  thu  actual  cr«t  of  a  gallon 


of  akohoi  of  95  per  cent  strength  ia  not  much  leea 
than  thirty  c«nls.  A  gallon  of  »uch  ak'ohol  weighs, 
in  nmnd  numf*P',  ff'vpn  ptiiiniU,  and  rvijuinM  four- 
twn  poundK  of  Btaru-h  or  sujjar  for  ita  production. 
A  buHhtl  of  corn  will  m.ikkt  not  to  exci'ftd  two  and 
one-half  gallonaof  mich  alcohol.  At  forty  tents  a 
bUfbtl  il  ia  eceu  that  tlw  raw  niatvrtui  for  tho 
making  of  a  gallon  of  alcohol  would  cost  at  leiLtt 
sixteen  cents,  that  is,  th«  stanch  in'cnrn  is  worth 
&  little  over  a  cvnt  a  iioiind,  Tht-  ooKt  of  manufac- 
turing and  packing  for  market  in  not  much  lesa 
than  fourteen  cents,  making  thi'  total  coKt  of  <^ar-h 
gallon  thirty  cents,  [n  order  that  fair  profitji  may 
k-  rtt-cured,  a  gallon  of  denatured  alcohol  cannot  Iw 
sold  at  retail  at  much  loas  than  forty  cents. 

In  onler  that  the  price  !«  brought  lower  cheaper 
raw  n9att*rl:ilH  muitt  Im  wi'iirwl.  Ti-rhapH  the  most 
hopeful  source  is  found  in  the  refuse  of  the  sugar 
fftctorivn  and  ri'tln«riiw.  Tim  moliuistw  which  comiia 
from  the  manufacture  of  high-gr.ide  suRar  u«nally 
contnin.^somany  impiiriti<H  ai«  not  to  b>:  suitable  for 
consumption.  This  uli'uhol  can  bi.^  haiJ  rcry  cheap. 
About  two  and  one-half  gallons  of  it  will  make  one 
gallon  of  Industrial  alohol.  .At  »>ii;htcenL«  a  gal- 
lon the  material  would  cost  just  about  as  much  aa 
thi.'  i|uantity  of  com  nocejwiiry  t4f  makti  a  gallon, 
t\A  the  sngar  induetry  increases  in  this  countrj' 
and  tl«!  pnx:t.*«ses  of  making  .tugar  l>«comc  mor« 
efficient,  the  motassfs  will  W  worth  a  k-ss  price 
and  probably  wilt  furnish  in  the  fnture  a  large 
part  of  the  indunlriul  alcohol  roijuircfi.  Thu  refuse 
of  certain  factories,  such  as  those  which  can  sweet 
com,  may  al.to  hi  ntiliied.  Thr  xandy  Bt-ld*  of  thu 
south  .\tlantic  coast  may  he  made  to  produce  large 
crops  of  awi-et-potatMs  and  yams  anitahliv  for  the 
manufacture  of  industrial  alcohol. 

At  present  it  is  seen  that  industrial  alcohol 
cannot  be  u»cd  for  many  iturposes  in  competition 
with  goAoliue.  There  are,  however,  many  p«r- 
powes  for  which  indnidrial  alcohol  can  bt?  used, 
83  in  the  manufacturing  industries  mentioned.  The 
immodiaU;  fntun-,  thi-n-fore,  will  jm-i-  a  very  Inrgu 
increase  in  the  quantity  of  alcohol  used  in  this 
iwuntry  for  certain  mannfacluring  purpoect*.  hut 
will  not  Mw  much  of  an  increase  of  tho  use  of 
alcohol  for  driving  engines,  automobiles  and  like 
purpoRL*.  One  Important  \\m  of  denaturwl  alcohol 
will  be  for  illumination  and  fur  heating  purposes 
in  the  household.  For  these  purpoik>K  gaKalinu  is 
altogether  t«o  dangerous  and  denatured  alcohol  will 
naturally  take  ita  place. 

The  luw  authuHEing  the  denaturing  of  alcohol 
did  not  m.ike  any  changes  in  the  law  relating  to 
tho  mamifacturB  of  alcohol.  It  follows,  therefore, 
that  alcohol  which  is  msnufacture<]  for  industrial 
purpones  must  he  nmd<^  under  (^xnctly  thr  Kami* 
aapervifllon  of  the  Internal  Uevenoe  as  attends  the 
manufacture  of  alcoholic  compounds  for  beverage 
purposes. 

LiieralttTt. 

Farmers'  Bulletins  \o.  2flS,  Industrial  Alcohol: 
.'^urcM  and  Manufacture,  and  No.  -iSfi,  Industrial 
Alcohol:  Usee  and  Statistics,  I'nited States  Depart- 
ment of  Agriculture,  Wa!«hrnglon.  P.  C, 
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BRKWING 

By  Snmurl  C.  PrtxoU 

Ry  the  torm  tir>.'Wi[ii;  ik  gt'n^mlly  comprelivnded 
the  pr4Miusi£'fl  by  whit-li  ale  or  beer  ia  pr«pan.'d  from 
its  rnw  miitoriiiU.  Tbi-A'  prwo-'w-s  ura  pAmewhnt 
divereitied  in  character,  and  as  s  rveult  the  brew- 
ing: iiidiuitry  i^  oiw  uf  exccplivnal  tatervet  to  thu 
bifbsist  and  chemiat, 

Briofty,  we  may  deftne  hrvwinc  s»  the  (M-rii-s  of 
ehemicral  changes  Uy  which  barli-y  cr  uther  gniiii  or 
Baceharint'  niatt'riaiaarisprepare(I,B!ibjfitt«1  In  alpo- 
hnl  ic  fcrmciolal ion  by  nuMtno  of  yiitft, and  miwie  into 
a  l>ev«r3Ke  of  low  or  mOfk-rate  aL-oholic  percentaB>i. 
Tiio  bn-'wirj};  inihii«lry  is  dt-pi-ndi-ut  on  two  funJa- 
muntal  rli<:nik-:il  fhanijea:  Pirat,  th«  transformation 
of  «t»rch  to  Aui^ar  hy  «n£yinb  Hctiuri,  and  itrtcoiid, 
tliH  ft^rmenlatiun  of  tha  sugar  thus  fonnwl. 

T'le  iraii^'orifuitioii  vf  utarvh  lo  tai/ar. 

It  has  long  been  known  thiit  ata^<;hmaybc•hylll■lV 
lyIll^d  or  tORvcrtod  into  Mi};;ir  lhn«jgh  thu  inliTvcn- 
tioti  of  certain  diuL'stivB  or  fermentative  enzymes. 

In  the  Remi inatitiii  of  at-'fls.  an  l»ftrli-y,  which 
have  It  luTge  amount  uf  vtured-up  starch,  a  ximilar 
iction  takes  place,  and  the  atan'h  is  changed  hy 
thu  sclicrn  of  vnsymH»BL!t'ri'l.iil  hy  th*- living  c-i'lla 
of  the  seed  into  a  aujinr,  m;ilU)„'e,  which  by  the 
octiuQ  of  yiNutt  H  "fvrmcQtvd." 

Fermentatujn  iff  mpart. 

The  alcoholic  fermentation  of  suRars  has  been 
knnvrn  and  practJci'd  for  hundr^'dH  of  y.-ars.  Its 
true  nature,  and  Ihy  exciliiiK  v.&\vie,  and  the  char- 
ai-.tiftr  of  thu  pr<winctfl  wuni  not  thorouKhiy  cliici- 
datwl  until  within  cumiiaratively  recent  years. 
Many  thi?ori*«  of  alcoholic  firirienUitiiin  liavt-  Iil-l-b 
current,  but  it  rL-tnained  for  Triiiibe,  in  1S58,  to 
BQiri^st  what  appears  to  he  the  true  explanaticm  of 
ferncnUilion.  Ae^'itniirig  to  his  thuory.  fermenta- 
tion is  broupht  about  by  the  action  of  auhstancea 
(Acrc-ti-^d  within  tho  ci-ll«  (fi«rn-(ent«  or  enEymw;) 
which  &ct  in  a  way  anatoKons  to  that  of  di);estive 
fermentA,  but  in  this  ciute  tninefer  «>:  jgt-n  frmn  one 
croup  of  atoms  to  anoUier.  thorL-hy  caiminiC  a 
DreakinK  up  of  a  Komplcx  aucar  into  mmpler  aub- 
stances.  Slran|j;vly  enough,  this  theory  did  not 
Rain  Reneral  credence  and  aupfwrt,  and  it  waa  not 
until  the  dt»cov<iry  of  lymmae  in  voa-^t.hy  Buchin'r, 
Ln  L8y7,  that  the  accuracy  of"  Traube'g  theory 
t>i;t:&mt>  cri<U-ni. 

Many  sp-cies  of  yeaat  are  known,  bnt  thow  of 
imliii'tria)  iniiiortance  belong  tiapecially  to  the  two 
Bpecie*.  Sarrltarytmirrf  mrritii^  3ii<l  Sutrluirnin ffrrx 
dlipmdeuiu  The  former  la  the  yeast  employecl  in 
hrewing,  whti«  thi>I«tt*ri«th*iipi>ciflc  fermentation 
OTsanism  of  wine. 

Thu  action  of  yeast  on  ftug:ar  may  be  txpr«eaed 
chemically  by  the  equation  : 

CH.A    =    2C0.    4-    aCittiOH. 

^U4iiir.        Carbon  dlaitd.         AleullDl, 

Tjffia  «f  betr. 

While  the  randarnvntst  cti«inica1  chan([e6  indi- 
cated above  arc  btisic  for  the  brewing  industry,  wc 


may  nev(;rthult««  rcougniu  a  nnmber-  of  types  of 
the  finished  product  oa.  for  example : 

(1)  Tkr  MunlrJi  or  Bamrian  type  of  lauer  beer 
with  dark  color,  m^Jt  llavur.  and  nweetisri  last«, 
not  with  iironouncwi  aroma  and  liavir  vi  hopi*,  aim- 
ftlty  xparKling  and  liv«ly,  or  bubbling  with  carhon 
dioxid  Kam. 

(2)  The  PiUrn  or  Buhtmiaii  tfffx  of  lagfr  beer 
with  light  color,  pronounced  hop  aroma  and  bitter 
taaU-.  iKit  particularly  awert,  anil  also  usually 
lively  and  sparkling;. 

(;?)  The  Ameritan  type  of  lager  b^cr,  brilUnnt, 
cloar,  lively  and  aparklinp,  lij;ht  in  color,  pro- 
nounced hop  aroma,  but  1<m  bittvr  than  Bohemian. 

<'l)  /1/c,  with  light  color,  viTy  marked  bitl«r 
taate  and  aroma  of  ho|ifi,  anri  with  rather  high  per- 
centaKu  of  aln>hot  ami  tart  l«i4te  in  the  »e.i.-i  pro 
duct ;  maybe  either  lively  or  still,  generally  clear. 

(;"))  SloiU,  with  very  dark  color,  swet^l  last*!  and 
mall  flavor,  hyavivr  lh;in  »Ie,  but  yi-nemlly  eon- 
taininji  l»ui  alcohol ;  usually  lively  and  with  tart 
La:«to  in  at;od  product. 

(i>)  HVi'jis  tetr.  very  light  in  color,  no  marke^l 
hop  or  malt  flavnr;  pronouncedly  tjirt  anil  vrry 
lively,  hut  generally  turbid  rather  than  brilliant. 

(7)  Ciiiniaoit  or  Menm  ttfer,  light  in  color,  hop 
aroma  awl  biller  IssV.:  not  vt-ry  pronotinced  ;  \nTy 
lively,  but  not  noceBsariiy  brilliant. 

Svcrs  may  be  furthi-r  clu.-vi^cd  according  to  the 
kind  of  fermentation  employed  in  Iheir  pruduction. 
Certain  types  of  yca-it,  kimwn  aa  "  bottniii  ynaat.' 
and  caiiBing  "bottom  fermentation,"  are  employed 
in  the  pnparritinn  of  the  (ierinan  lager  beer*  and 
the  American  la^t^r  and  sUfara  beers.  Ale,  porter, 
atout  and  Wei-w  Iw-or,  on  the  contrary,  are  fer* 
Bietitod  by  "top  yeuats."  Bottom  fermentation 
diirent  from  top  ft-rmenlation  in  the  temperature 
at  which  action  tjilfos  place,  tht.-  umount  of  acid 
formed,  the  amount  of  alcohol  formed  Ijrencrally) 
and  in  the  hehavi'ir  of  the  organisms,  the  bottom 
ferment  developing  aspecially  in  the  depths  of  the 
liquid,  while  with  top  fcimacntation  abundant 
maaaea  of  yeast  are  found  at  the  surface  of  tii« 
floliitiim.  Ci^rlain  difTdrenctvi  in  chemical  and  Ho- 
lutrical  behavior  have  aim  been  detected,  but  tlw 
oritanisma  have  been  generally  supposed  to  be  of 
Iht!'  Sjunn  «pwte*  IS.  wrrririir].  ttt  Lite,  however, 
tho  cjueatiun  of  sjiecieK  of  ye^ist  has  tieen  rvganlw) 
with  k-*a  certainly  than  in  earlier  year*. 

We  nay  now  fotlnw  throuf;h  th4>  actual  pFoc«fis«s 
comprthvnded  in  Irewinjf, 

CD  MaUiny. 

Tliis  in  Oie  general  nam<!  giwn  tn  tho  proccw 
whereby  the  starch  of  barley  or  Other  grain  ia 
changed  to  raaltoa-  by  the  diui^tatic  ennme.  The 
product  is  known  as  "  malt  "  Th«  grain  iaciir.'fnily 
sidvctud  and  cleaned,  and  then  ia  subjected  to  ft 
Bleeping  proccst  in  "  Mt^op  tank»,"  or  big  iron  cylin- 
drical hopi»rs  with  conicjil  hottoms.  The  object  of 
st«eping  is  to  soften  tlir-  outer  coating  and  promote 
rapid  germination.  When  tho  steeping  has  W-nn 
sumcient,  thi*  grain  ia  carried  to  the  place  where 
germination  take«  place. 

Until  com parati rely  recently,  the  malting  took 
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place  on  what  nro  known  an  tha  urnvi'mg  flooRi  or 
nuiltin^  n»(ir^  hir^c  cumt<nt  ItoorM  in  nHinui  kojit 
at  th«  proper  t<.'mperature  &od  li^iit  r^culatlan. 
Of  iaU-  yuars,  mcchunicul  iJc'vic<.-i<  liinvc  Urn  intn>- 
iaced  so  that  mnat  of  tliL*  maltinK  of  t^xiay  is  (!<in« 
by  Ihc  "liiix"  ayak-m^  altliriii(;li  Atmw  use  ijf  revolv- 
ins  drums  i«  made.  In  the  bux  Mystetn.  the  mall 
aflpr  KUtt^ping  is  introdiii^M  inln  lon^  l>(>x-Uk« 
compart niL'iits  with  perforiklwl  flixin,  throu^^h 
whkh  thft  properly  warmod  moiat  air  passes. 
Trav-eling  gvor  aad  alonjt  these  Wxun  are  atirror- 
Itke  tlerici^  wbkh  lift,  etlr,  and  aerate  the  (^in. 
Ah  the  grain  it  ki-pt  tit  fiivuntblo  anil  onstunt 
hnraidity  and  tsmperatore.  Kurmination  takes  place 
ntjiidly  and  in  thw  coiJr«i>  of  a  fiiw  days  tho  aiiro 
spin>  or  ^rminutin^  Hpruut  uf  the  ^ratn  is  widl 
di^v.>lopi^,  an-l  the  rootlc-ts  are  apparent. 

In  drum  m:ilting,  a  much  smaller  amount  of  air 
io  U8ei)  tluin  with  tlit!  iiit«hanii:.il  flmim  or  l)o:;i-.s 
ani  th<;ru  is  uIau  mon-  unifunnity  In  Ihv  trL^atiiii^jil, 
u  the  aeration.  moUtening.  and  the  lik«  can  be 
rot;ul4t«d  nioly  by  mei^hanical  nwMiis.  Thv  "dntm" 
OOOSists  of  two  Boacentric  iierfdRileii  tyliinLyrs 
with  the  (Train  in  th(^  space  bfilwcen.  The  drums 
rvvAlve,  thas  keeping  the  grain  in  motion,  and 
causing  more  perf<<ct  atiration,  as  the  grain  in  all 
narLi  (if  Lhi;  cylirnk-r  rwruivi-B  unifnrtn  Lrcatirient, 
When  the  groen  malt  has  rL'achi>d  the  desired  ttagti 
of  KTOwlh.  fnrthtir  changw  is  prfpentwi  by  quick 
drying  or  "kilning."  The  grt-en  malt  i«  carrik^d  by 
conveyors  to  perforated  HourH  LsIdw  which  aro 
ramac««.  ho  that  hc-nt  to  any  d<«'irt.d  di-jrn-ii  may 
bo  apuliMl.  By  thu  contrul  oi  the  two  procuMca 
of  maltini;  and  kilning,  the  mult  may  bo  propan.'d 
fur  th«  different  kinds  of  Ihits  indii'.iteil  aliuve. 
Of  ;itl  the  ingreilifnl*  usi-il  In  brewing  an  olhor 
«ntf  ha-i  so  much  importance  as  the  malt,  for  the 
(■hiraolur  iif  thi  bi-er  dop^'mln  very  largely  on 
it.  beers  of  tfitalty  dilFerent  character  being  poa- 
lii\>h  l>ccauite  of  the  dillerenwa  in  cliumicul  compo- 
xittun  duo  to  the  varied  malting  proooAscA.  The 
color  of  the  beer  ia  dfttermined  largely  by  the  heat 
a;i  liieil  in  kilniui;:  the  chemical  character  by  both 
milting  and  kilning.  The  product  now  obtained  ia 
kniwn  a>i  malt,  and  pn'-^f^ntii  the  snnid  gcni-rnl 
ap;ieuranoe  as  the  grain  itself,  except  that  it  may 
lie  much  darker  in  color,  owing  to  the  roanting. 

<2i  Frrpamliim  of  Ihe  worf. 

Tha  preparer]  malt  is  next  to  be  m^e  into  a 
"rnaah,'*  from  which  the  "wort"  is  obtained.  The 
malt  i8  ground  and  mixwd  with  wnrm  wat«r  in  th>> 
proper  proportion,  and  then  heated  in  a  kettle  or 
"mMh  tub,"  provided  with  a  ctirrer.  This  prooc-w 
not  only  dia^olvea  the  maltora  and  the  f>olublc 
protcidft  already  produced  In  the  griiin  during  the 
malting  ponod.  but  it  nlao  brings  about  further 
conversion  of  utarch  to  maltoMt,  maltOHli>xlrin», 
and  dextrin  and  liberates  Hi>me  of  lhi>  eniymeH. 
which  Br«  devo!op(«1  in  germination  to  a  greater 
ainooTit  than  the  ?tarch-«ontent  of  tho  grain  d-*- 
mandA.  It  is  th«n-fore  poAsihlo  to  introduce  stitl 
moro  starchy  material  in  tho  form  of  u urn- flak l'.-« 
and  the  like,  which  the  pxreM  of  diastMe  may  con- 
vert into  fprmentaiib-  sugar. 


The  taps  are  then  opened  and  the  liquid  part,  now 
known  n*  the  "wort,"  ik  allnwt^  to  run  off;  tho 
t>pent  grain  is  washed  or  "sparged"  by  sprinkling 
with  hwt  water  eovcral  timi,^ 

The  wort  iH  next  boilnd  with  the  addition  of  bops. 
Tli«  hn^  gix'«  a  bitter  Haver  to  the  beer  and  aid 
in  its  preservation ;  moreover,  the  hop-oil  and 
tannina  seem  to  aiuist  materially  in  the  precipi- 
tation of  somo  of  thv  prot«id  mattor.  Tho  wholo 
process  of  boiling  might  be  regarded  as  having 
tjcvural  rc:^ult«,  c  g.,  destruction  of  diaHtu^n;,  pru- 
cipitationof  the  proteida,c<>nceDtr3tifln,GXtractioa 
of  hup-'iil  and  hop  reain.  and  st^rili nation. 

After  settling,  the  wort  im  again  drawn  off  and 
the  rwirlup  spargnd.  The  hot  wort  is  then  cooM 
by  pjiasing  over  a  largo  liaudelot  oo<dtir,  or  "bvt<r- 
fall,"  consisting  of  a  series  of  copper  pipes  through 
which  cold  watiT  or  a  .tohition  from  a  rofrigf^ratin^ 
machine  pas&os.  Tha  cooling  ia  accompanied  by 
aoration,  which  is  very  di^HiniMe;  but  grt«t  care 
ahould  betaken  at  thi.«  point  to  prevent  infection 
by  bacteria  and  other  microorganisms  from  the  air. 
.Special  devicLu*  to  prevent  this  3.TV  in  use  in  the 
most  scientific  breweries. 

(3)  FtTiitftilatwii. 

\tU>T  pro|»er  cooling  and  ai'rating.  the  freJ'h  wort 
ia  ready  to  pass  tu  the  fermenting  tuna,  and  ia 
inoculated  with  yeast  or  "pitched."  In  case  pare 
ctilturei*  of  ytia«t  ari»  not  iiuintained  for  ferment- 
ing, the  yeast  ie  frequently  added  to*  the  wort  in 
thi>  pan  at  tho  ba»e  of  the  Bttndelot  cooler,  and  the 
whole  mixed  maas  run  through  pipes  to  the  fer- 
menting room.  When  apocial  pure  culturus  aro 
employed,  a  "pure  culture  apparntUH"*  ia  necessary. 
In  l.hi9  th«  yciwt  Is  developed,  ularting  from  a 
single  cell,  until  sutHcient  has  been  prepared  to 
"piteh"  the  whole  volume  of  wort. 

As  has  already  been  stated,  the  top  fornwntatinn 
J8  employed  for  ale,  stout,  porter,  and  Weiss  beer, 
and  the  bottom  furmualation  for  lagi-r  and  Ami^ri- 
can  fitrtam  beer.  Bottom  fermentation  proceeds  at 
teminTatums  ranging  from  42"  toM'  Fahr..  top 
fermentation  at  57'  to  73°  Fahr,  The  control  of 
ti'mpt'ratHR'S  in  the  fomenting  cellar  i.i  then-foro 
a  matter  of  imporlsnce.  The  twltom  fermentatinn 
proceeds  somewhat  the  mor*  slowly,  requiring 
eight  to  (iftecn  or  nixttren  dayd,  while  top  fermen- 
tation ia  finished  in  a  few  daji*. 

Fermentation  may  be  regardud  as  occurring  In 
two  distinct  stages: 

(1)  Tho  "primary"  or  "principal"  fermentation, 
in  which  the  maltose  is  especially  acted  on  at  tem- 
peratures of  42"  to  &r  Fahr.,  for  bottom  yeasts, 
and  57"  t*  73°  pHhr..  for  top  yeast*. 

i2)  The  "secondary"  or  "after-fermentation." 
in  which  the  m alto-dextrin  is  tninsfonned  by  bot- 
tom yeasts  at  Sl°  to  37"  Pahr..  and  by  top  yeasts  at 
abuut  55°  Fahr.  The  yeii8t«  uwd  xbould  in  idthor 
case  bo  ffvuihly  developed,  free  from  contaminating 
organiKms,  and  in  nctivoly  growing  condition.  Tho 
amonnt  added  dependa  on  a  number  of  conditions, 
fo  that  the  experienced  hrewur  nww  his  judgment 
rather  than  a  definite  role. 

The  fermenting  tun»  are  generally  large  wooden 
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tiiiika  (GO-biiml  capacity)  in  th«  form  <if  a  trnnfalwl 
C'>ne,  open  at  tli<-  top,  and  providiNl  with  n  coil  of 
pipe  in  thu  tottoni  to  rvgutste  tempenture. 

BotUiia-ScrineuMiim  iw-n.— In  laKur-bwir  mak- 
ing, after  thy  tanks  arc  filled  with  the  fivshlj 
aerHt«d,  pitche^i  wort,  the  f«rmentati<in  at-xa  in 
slowly  at  first.  Within  liftvea  to  twenty -four 
hours,  smn.W  hu'Mi-a  of  jn^*  apooar  around  th<! 
the  wiilla  of  thi>  tank,  and  the  whole  sorface  ia  soon 
aft«r  covurt^d  with  a  fine  wbit«  foain  or  froth. 
This  gradusily  iticroasce  in  amount,  Lut  remainH 
thickest  at  the  walLi  of  the  tank.  Wh<,^n  the  foam 
becoma^  a  curtain  d)>pth,  owin){  to  thd  active  f»r- 
mentation,  u  bmakin);  Dp  into  roundctd  masses  U 
soen,  anil  n  ^iin'ral  movement  from  i\>v  walU 
toward  the  middle  of  the  tank.  This  is  known  as 
th«  "Kraiii'i-n"  or  "cauliflower"  stage,  from  the 
resemblance  of  the  maeses  of  foam  to  heads  of 
cauliflower.  Two  Htacus  of  "Kraiisi-n"  are  nKroj^- 
ni»d  —  "  young  Kraiiaen  "  and  "  high  Kraiisen,'* 

Aa  a  larjte  amount  of  heat  in  developed  ty  fRr- 
mentatian,  it  \»  tiWL>egary  to  koup  th«  soliilion  dur- 
inc  this  period  down  to  about  50"  Fahr.  by  ni*>anB 
of  thv  atl(;ni].>t.-rattfrR.  and.  u  aooc  as  the  fcrni<.-nUi- 
fcion  slackens  in  activity,  the  temperature  ia  brooKht 
toaS'to-lO-Fiihr. 

The  whole  period  of  fermentation  is  of  eight  to 
stixlwn  days'  duration.  During  thist  time.  Iho  color 
of  the  IwtT  dei^pen«,  and  The  wu^pended  yeast  and 
other  materials  should  coUecl  in  little  flecks,  leav- 
ing the  boi»r  MffL-ctly  clear.  A  large  amount  of 
3reaat  is  developed  during  fi^rmentution,  a^  th« 
augar  is  transformed  to  alcohol  and  carhon  dioxid. 
The  carbon  dioxid  eHcapeii  ax  ga.s,  diKplacin^  tht< 
air  over  the  fertiK'nting  liijuid  in  the  vjils.  About 
onivtifth  of  one  per  cent  remains  in  solution. 

The  amount  of  Mlidi*  in  solution  is  d<>t«mined 
by  an  ittatrnmant  known  as  a  eoccharomuter.  As 
fttrmuntatiun  procvi^lH  \\\\3  n-adiiigt<  Iii-C'OMic  Icm 
and  loss,  showing  the  "  attenoation"  of  the  beer. 

When  the  principal  fermentation  !»  at  an  *nd, 
the  beer  is  practically  ready  for  the  storage  vats, 
where  it  nndergoea  the  secondary  fermt-ntation. 
Daring  tho  primary  fermentation  the  ^ntrar  is  n-^t 
all  deetroyecl,  and  thia  residue  of  maltosi;  and  aoint- 
of  the  multo-dextrin  are  now  slowly  acted  on  by  the 
yeast,  and  eventually  become  very  clear.  The  dnra- 
tion  of  storage  ilejiends  on  the  dwliiiy  nf  tin?  Iwer ; 
if  for  preaent  tifte,  a  quick  treatment  with  clarilica- 
tion  is  employc>d ;  if  tor  i?iport,  a  storage  period 
varying  from  »fjt  weok«  to  three  months  follows. 

(4)  FijiUkiag. 

The  bei>r  finally  undergoes  a  Hnishing  process  in 
the  "chip  ct'llar."  Th«  objwts  here  are:  0>  to 
produce  a  lively,  th.it  is,  well-carbonated  bt^er, 
either  by  adding  "Kraiiiuin"  or  by  cnrboraling  or 
both,  and  i;d)  to  produce  brilliancy,  which  is  done 
by  clarifying  with  ii-inglaHs  or  "chips,"  or  by  fil- 
tration. "Chips"  are  small  pieces  of  wood,  which 
expooe  a  large  sarfac*-  lu  thii  bcur  and  to  which 
raapcndei)  matters  readily  adhere. 

The  procesa  of  clariflcation  by  th»  mu-  of  chips 
or  isEnglan  is  known  as  "fining."  After  fining,  tn« 
casks  containing  the  beer  tire  tightly  bunged  ao 


that  the.iitiution  may  Iveonitt  chargvd  withcarbon- 
dioxtd  wniJ  promote  i^imentation  of  suspended 
material  left  in  the  beet.  .\.fl*r  the  proper  period 
for  bringing  about  the  dcsirwi  reault«.  the  beer  ia 
"racked,"  that  is,  run  off  into  the  barrels  or  kwgs, 
in  which  it  guL«  ^*  thi*  trade. 

Clurilication  by  filtration  is  now  roueh  qmiI. 
This  prfK-(yw  conniittn  in  forcing  the  beer  under 
pressure  through  layers  of  wood-pulp,  by  which 
meant*  the  ntitipended  Riuttirrs  aro  mechanically 
removed.  The  composition  of  a  finishi^l  U-er  ia 
obvi<iii8ly  dejH-ndvnl  on  thv  amount  of  raw  mat«- 
riab  uBwl,  and  the  method  of  tTeHtmttnt  employed. 
The  amount  of  alcohol  in  ordinary  betm  variM 
from  about  3.2  to  about  4.0  )ier  c«nt. 

Top-firmrjitation.  hrriL 

Top -fermentation  beers  or  "ale"  differ  from 
thosu  ]>r«viiiu«ily  mentioned  in  the  method  of  treat- 
ment, although  in  the  main  the  equipment  of  tho 
biewery  is  e:i(f>entialty  tho  »am«.  A  carbonnting 
room  may  take  tbe  plae«  of  the  chip  cellar. 

In  the  preparation  of  pre@ent-iuc  alc4.  about  TO 
yvr  c«nt  of  malt  und  1^1  per  cent  of  nnmatled  grain 
lanm-d  (or7.~i  ptreent  mall  and  S^Jfi  [ler  cent  tmgarl. 
The  maahtng  is  curried  out  until  convention  of  the 
starch  is  complete,  when  the  solution  is  bailed,  tha 
hop!!  boin;^  addiyl  ami  run  inl<:i  the  f^rmiitntJng 
tanks.  Here  the  phenomenon  di fFer^nttating  sis 
fermentation  from  beer  fermentation  take's  place 
After  being  pitched  with  the  requisite  amount  o' 
yeast, —  th«  tifm|>t;ral are  U-ing  not  far  from  (SOf 
Kahr.,  — bubbles  of  ciirlmn  dioxid  begin  to  rise  to 
the  surface  in  two  to  thn-e  hours.  In  two  or  three 
htiure  more  the  frulh  ap^iearv  on  the  surfiLce  amund 
the  sides  of  the  tank,  and  ao<jn  covers  the  whole 
Burfftce,  The  "cauliflower  stago  "  is  roached  and  ia 
followed  by  the  "rocky  head  stage."  Great  masses 
or  heuda  of  foam  are  developwl  until  they  may 
attain  a  height  of  three  or  four  feet  abo\-e  the 
Ktirface  nf  the  wort,  owing  tn  the  violttnt  ebullition. 
The  frothy  appearance  gives  place  to  the  mor» 
compact  "  yeasty  head,"  which  consista  of  masses  of 
yeant  cnrricd  up  by  tho  gaa  and  sccnmulatln^  ab 
the  surfac«. 

.\bout  forty-eight  houni  after  pitching,  tbo 
yenat  is  in  mvh  amount  that  it  is  skimmed  oiT.  or 
removi^,  and  ihi?  pr<Ji-i'.w  is  n*|>?ateil  fnira  time  to 
time,  until  the  practical  judgment  of  the  brewer 
determines  when  to  stop,  .\fter  the  active  fermenta- 
tion is  over,  the  ale  i«  allowed  t:o  sotllp.  for  two 
days,  when  it  is  tilled  into  the  trade  barrels,  and 
to  it  is  nddcd  10  iwr  cent  of  Kraiii-un,  taken  thirty- 
lUx  hours  nfUr  pilrhing. 

For  brilliant  ales  the  trealment  U  nearly  tho 
same,  but,  in  general,  great  care  is  taken  in  Dning 
nnd  tbe  solution  is  carbonaUHJ. 

Ales  contain  more  alcohol  than  lager  be«rs, 
while  the  amo:int  of  vxtract  may  bo  varisUe.  11» 
average  of  several  samples  of  stock  ale  anotysed 
by  WabI  and  Heniu,*  gave  55  jn-r  cent.  Cn-am  and 
sparkling  ales  contain  less  alcohol,  ranging  from 
4.0  to  4.90  per  cent.  AnaJysas  of  many  xamples 
show  that  American  sles-are  tesa  alcoholic  tnan 
tbe  Kngiish  producta. 
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NORTH  AMERICAN  FIELD  CROPS 

Having  now  obtained  a  geaer&l  v\e,w  of  aotae  of  the  primary  conetderatiooe  involved  in  llw 
growini;  and  hujidling  oS  all  cropx,  w^  may  pr<K»cd  to  epecifiu  di^cuHBions  of  t)i«  difTvrent  kiiuin  of 
crops.  In  this  wurk  we  sru  to  conftnv  uursL-lvt-s  U)  field  crups,  ur  those  that  arv  connidervd  tn  be 
a  part  of  general  furm  practic«.  In  doing  so,  we  distinguish  th«ao  crops  from  the  horticultural  cropa. 
This  dijitinclion  U  ctwtomary  rather  than  logical;  but  it  had  xpecia]  justification  in  this  inst-ance 
because  the  liorticaltural  crops  are  treated  in  the  Kditor'e  Cyclopedia  of  American  Horticulttira. 
Certain  of  Ihi"  horticultural  crop  grimpA  are  (trown  cnilier  E<jneral  field  conditions,  how^v^^r ;  and  in 
onier  to  ([ire  the  present  work  mnm  further  d«irrmi  of  complrtenw**,  particularly  with  rt-fercnce  to 
farm  management  qneationa,  compmbuiutivu  articles  are  ioMiiud  on  Fmit-erowinK,  Nurseries  and 
Tmck-growtng. 

Agrointmt/. 

The  claaailicatifln  of  agridtltiunt  idi>iu  b^  guiiu  further  in  thu  ri>tl«g«a  of  agricultnre  than 
elfevbere.  The  carricolam  of  the  modtm  college  pn-imnts  such  a  dividing  of  the  subject  de  would 
have  bwn  consiilarwl  ImpoffliWe  a  quarter-century  ago.  This  dividing  of  the  6eld  and  rearranKing 
of  the  eri>u|)H  will  proceed.  The  old  profesworship  of  attricvitture  is  breaking  up  into  component  or 
separable  partt^  <^ch  part  in  chartco  of  a  specialist.  Unv  of  thvi«e  parts  b  agronomy.  This  is  a 
new  word  to  common  speech.  It^  literal  equivalent  is  "the  hw  of  the  fields. "  The  ^roup  of  subjects 
comprised  in  ai^rflnomy  is  not  yet  clearly  defined,  nor  ia  the  group  homoKeneous.  Animul  hm^bandry, 
dairy  induatry,  af^ricuttural  engineerinfr  and  muchinery  are  di»tingtiiDbod  from  it.  It  signitlc-R,  prn«> 
tjcally,  field  crops  and  th»ir  mana(;eint>nt.  Horticulturu  and  forestry  are  also  distinRui-^hed.  for 
practical  rather  than  fur  rational  rejuvna.  [t  comprises  all  such  questions  as  crop  nuwaeement, 
rotations  and  the  cultivation  of  Hold  cropa.  This  Volume  II  Is  practically  a  treatise  on  agronomy, 
together  with  some  qoeations  of  tochoology  (in  Tart  II)  that  properly  lie  outside  its  scope. 

Phjfloteetinjf. 

All  knowledge,  practice  and  industries  concerned  in  th«  raiaint;  of  animals  have  be«n  included, 
in  recent  discussions,  under  the  one  word  toiitechny  (from  two  Greek  words  meaning  aninwJ  and 
arl  or  hatulicntjl).  Similarly,  the  knawMgt.-,  practice  and  industriud  concurneil  in  the  growing  of 
plants  hare  very  recently  been  dojiij^nated  by  the  new  word  pbytotechny  ip/iylon,  Grivik  for  plantf. 
This  word  is  practically  eqnivalent  to  the  phrase  "Plant  Indnatrj'."  as  applied  to  a  bureau  in  the 
United  StAt«s  D<»partmcnt  of  Agricniture.  It  includds  agronomy,  horticulture,  fonwtry,  and  any 
other  knowledge  directly  associate  with  the  rearing  of  plantfi. 

Perhips  no  ann'icultural  writing  needs  to  bo  more  carefully  read  than  that  giving  advice  on  the 
growing  of  the  different  croptt.  In  the  flnt  place,  tli«  rcudvr  niuRt  recognize  the  fact  thait  bit«  of 
advice  which  ore  so  small  and  apparently  unimportant  as  to  be  overlooked  may  bo  tho  very  on<n  that 
dut«rminu  succcm  or  failure  in  a  given  i^rop.  Yet,  in  tho  second  place,  tun  much  blind  reliance  on 
the>u  very  points  may  Kt  dimuitroufl  In  certain  years  or  under  peculiar  conditions.  The  reader,  if 
be  intend*  practicing  what  h*  naAK  mnut  have  some  groundwork  or  background  of  experience  or 
roison,  whereby  he  is  to  t«et  all  things.  Amain,  allowance  nturt  always  be  made  for  tba  local  color  of 
tho  writing.  Panning  Is  a  local  business.  One's  experience  is  usually  aoqnired  in  one  locality,  or  in 
localities  that  are  similar:  he  b  likely  to  have  this  locality  chiefly  in  mind  in  bb  writing.    8till 
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oguln.  it   makes  a  cIilTeri;nce  whetWr  the  wriur  ur  tbo  ruadcr  is  thinking  of  fiDiall'Area  or  tuti;o>| 
area  enberpriaea.    There  is  a  tendency  for  the  largc-aron  man,  or  the  man  who  lives  In  OM  of  thel 
gK&t  hnmo^neoiis  agricaltnral  regiona,  to  think  that   hi*  farming  M<tiLlili«lifl8  tli«  norm  bjr  whichl 
all  other  farming  shall   1»  judsaii.     The  )ieet   iniliviilual    farming  ifl  not  n^'^enarily  to  ht  found   it 
the  so-calteti  iieal  farming,'  ruiiionit:  hut  it  i«  easier  and  safer  to  generalize  from  the  large-area  repona.] 

Thfsc  mmarka  suggest  thu  propur  purpatk;  or  vnluu  uf  a  book  on  agrictilture :  such  a  book  is 
valuable  for  iU  eugi^i-fftion  and  Ite  Kuidanco  rather  than  fvr  iUi  dictum.  Tha  failure  of  the  «ld-tim« 
"  booh  farming  "  waa  (juitit  as  much  thd  fault  of  thu  n'iulor  as  of  the  bonk.   The  render  who  has  calidd 
himaelf  the  "practical  farmer"  baa  usoally  wanted  rccipeR.    If  one  wm  writing  a  book  for  a  slnglftJ 
township,  he  probably  could  give  something  like  pnttitive  directions.   The  nTit«T8  in  these  volnmee  bave'l 
giv«n  Lbutr  bvst  Enfurmatiun  and  advice;   but  beyond   that  point  they  cannot  assume  responsibjlit/.j 

In  tim  voluinv  tlic  apiKJal  crop  articles  atat«  tbu  Latin  numc  of  thv  siwcii-s  of  plants  involved,  with] 
Kynonymous  or  equivalent  names  tmmediati>ly  following  in  parenthoM«.  The  name  of  the  natural  familjj 
follows:  this  indicates  the  (ilant'a  rtdationshipB.  The  abbreviatt>d  words  following  the  Latin  binomialftl 
indicatti  tho  author  of  the  binomt&l :  Linr.,  Aigniliea  Linna>us;  Willd.,  Willdenow;  Trin.,  Triniu«:  DC.,) 
Candolli),  thtj  elder;  ADO.,  Alphonse  Tin-  Candolli-.  These  and  other*  are  authors  who  originally  duKril 
thu  plnntti  or  who  gave  them  ih«\r  propter  jilacca  and  standing  in  th«  cItk8Hillcatlon  of  human  knowledge*] 
The  botanical  hiatory  of  many  of  the  planta  is  traced  more  fully  in  the  other  C>-clope<lia.  Th^se  t«eh 
nical  records,  suggi^^it  to  the  student  sources  of  information  and  meana  of  tracing  rcLvrds  and  urigios  ;:J 
and  for  the  general  render  they  will  not  li;Mat;n  the  value  of  tho  advice  that  follows  th«m. 

So  far  us  ]tracti>cnhlov  the  subjects  arn  nrrnnged  here  in  alphnhgtical  order.  In  Mim»  ctiaet,  whol#l 
crop  groupa  are  treated  together,  and  in  other  ca»en  only  single  speoieH  are  so  handled.  This  maT*! 
iMd  to  seme  confusion  as  to  the  place  in  which  a  giv«n  plant  is  discosaed,  but  the  index  will  set] 
the  reader  right.  As  much  space  has  been  given  tu  <^cli  subject  as  seemed  to  be  nscmsary 
present  it  adequately ;  tb«Tef»rc.  the  lengths  of  tbe  articles  may  buar  little  relation  to  tb«  «c«iMBue^ 
importance  of  tho  crops  they  discuss. 

LiienUure, 

References  to  the  literature  of  agronomical  knowledge  will  be  found  in  many  appropriate 
in  the  first  two  volumes  of  this  CycloptJin.  The  writingH  on  special  irojis  or  crop  groDpt  ar 
mentioned  nnder  those  crops  in  the  pages  that  follow.  Some  of  the  general  American  crop  literature  ift] 
book  form  may  be  recorded  here :  Johnson.  Dow  Crops  Grow  and  How  Crops  Few],  two  notablv  ai 
standard  works  (thu  form^-r  went  to  ■  n,-viscd  edition  in  181KI):  Morrow  and  Hunt,  SoiU  and  Crop 
of  thy  Fnrm ;  Hunt,  The  Cereals  in  America;  Saunders,  The  I^eading  rerea!  Crops  in  Canada] 
(fit-port  Eiperimental  Parma,  1!K)3);  Brooks,  Agriculture  (\'ol.  11);  Wilcox  and  i^mith,  ParmerVl 
Cyclopedia  of  Agricultore.  Ssveral  rocont  text-books  of  agricnlture  give  bri<>f  diMUuions  on  tbftl 
growing  of  various  crups.  The  reader  should  keep  hims-^lf  In  touch  with  current  discu8sioiui  and] 
progress  by  means  of  the  a((rtcuUi>ral  preaa  and  the  various  kimbt  of  government  publicationa. 


ALFALFA  or  LUCERNE.    Mfditago  tativa.  Linn. 
/yf^umiiiotttP.    Figa.  271-282. 

By  ./.  .1/.  iVtMtffate. 

A  dee[v-riioU-^l.  long-lived,  perennial  forage  plant. 
Stems  1  to  1  feet  high,  numerous  from  a  crown ; 
havDi  numerous,  pinnate :  leaOets  'i,  obovate-oblonj;, 
prominently  toothed  near  apex ;  (lowers  purple. 
rarely  white,  clover-shaped,  in  ohtong,  compact 
racemes  IFig.  271  r.  i<tnniens  10,  united  into  a  tobe 
aronnd  the  single  pi<!til.  one  of  them  on  the  upper 
aide  partly  fnH> ;  ]vidH  iligbtly  pnbosoent,  cail»d  in 
2  nr  3  spirals  (Fig.  273) :  s»eds  several,  kidney- 
fihnpcd,  one-twelfth  inch  long.  Alfalfa  iit  a  staple 
forage  plant  of  the  agricultural  difitricl«of  southem 
BuroiK",  southwi-alern  .\sia,  li^nth  America  and 
WMU;rn  United  States.  It  is  native  to  southweatern 


Asia,  and  was  in  um  centuriui  before  tbeChristiaai 
era.  It  spread  succe»ivoIy  from  Media  Q*ersia),  Un 
Gr**ce  (IVraian  War.  about  4W  B.C.).  Italy  (fir 
century  A.  I). I,  Spain  (Saracean  Invasion,  eightk] 
century  A.  D.).  Mexico  and  South  America  (Spani  ~ 
Invasion,  sixlmntb  wntury). 

Alfalfa  was    introduced    into   California  from' 
Chile  (1^1)  and   hu«   iipre«d  over  thv  irrigated 
regions  of  the  Wrat.  It  came  from  Mexico  to  Texas 
in  the  early  part  of  iht-  ninet<*nth  century.    Its 
pnxluciion  has  been  extended  more  recently  to  the 
non-irrigated  parts  of  the  Great  TLiinR  region.   Itl 
wofi  introduce   into   New  York   from  Enropo  aa* 
early  as  1791.    Its  cultnre  in  the  East  has  beea 
confined  to  ««inparatively  limited  arcaa.  Several, 
sections  of  the  South  are  proving  bo  be  adapt 
to  its  growth.  It  has  been  grown.  expertmentallT'^ 
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at  l)M9l,  tn  ftll  parts  of  tli«  Ifnited  Stated,  and  in 
competing  with  red  clavier  in  cirtFtain  st-ctions  of 
tlM  E:ut.  cfipcciftlly  on  wcll-drfimwl  cuk-areouB 
•oils.  It  is  the  principal  fornee  plant  «f  the  Uaitid 
Stat«8  west  of  Iowa  and  MiMouri.  In  li^H  the 
acreace  in  the  United  iitatet*  waH  :i.094.011.  and 
tiie  Wniia«o  &.2;20.&7L 

Variatt*. 

The  varieti'ea  are  lar^fily  adaptiv«  (drought-, 
cold-,  iwoasf.-  or  alknlt-roAistant)  &nd  little  struc- 
tural dilFureiicy  is  toW.  noted  between  them  and  thti 
iinliniiry  varifty.  which 
inclades  the  great 
hulk  of  Euroimuri-  and 
Aiin«rican- grown  iieed. 
There  is  nn  apparent 
dtlforence  between  the 
C'altfornia  ttced  intro- 
ducdl  originally  from 
Chile  and  the  Ei]T(i;>ean 
im|)ort»l{un8  Into  the 
L>!wilt-rii  lInit«dStat(>3. 

Turhenta.ti.—T'ho  orig- 
inal importation  was 
Secured  from  Turki»lan 
by  S.  B.  Han*et,  under 
the  aaHpicea  of  th« 
Unittud  8tati*«  Depart- 
ment of  AKficulture. 
Se«l  friinn  llio  drier, 
coldor  parte  of  Turke»- 
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*l|.  171.    Alfalfa. 


ni.  m.    AlttXlA  Omnr*. 


ten  hiu  produced  a  hardier  uod  moru  droueht- 
resistant  crop  than  ordinary  alfalfa,  though  appar- 
ently no  hardit^r  than  Orimm  and  northern  Montana 
Mwd.  The  forage  is  sweeter  and  has  (iner  Htalkd 
than  ordinary  alfalfiL  As  km^  prodiiction  in  tho 
UniU^vl  .^lalen  is  diflicult,  the  cnmiwrcial  send  ia 
larReiy  imported.  Kicperim<.-nt«  indicate  that  it  in 
slightly  Eupvrivr  in  lb«  nvmi-arid  W«it,  where  the 
moisture  in  eufltcient  for  hut  one  or  twn  crnpn  n 
seaMMi  of  ordinary  alfalfa. 

Oriiam. — This  waa  first  noted  in  Carver  county, 
HinitMOta.  whon>  it  i»  hardy.  It  wna  Introduced 
by  the  Minneaota  Bxperiment  Station.  It  in 
appnrt^ntly  slightly  hardi<-r  than  TurtC4«tnn  alfalfa. 
F«riia^  idcnticftl  with  Sand  lucerne. 

lhy4aad.~Tb\6  ia  the  name  K'ven  throuj^hout 
tbe  W«b  to  eeed  (tispecially  Ctah-Krownj   pro- 
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daced  without  trrieatkm  tn  areas  of  Ifeht  ntlu- 
fall. 

Amhifii).  —  Arabifin  alfalfa  was  introdac«d 
through  the  United  States  Department  of  Aicricul- 
tur&    It  Ik  of  apparent  value  in  the  ^uothweHt, 


e  I 


Tit.  173.  Dlactannuilc  crou-aeouuc  UiiuiLKb  allalta  town, 
■aMTlU  nbtlan  of  Mrti-  rii^'lr^l  lti>'o  •ht,K  i>n4litan 
C»ik«l]  byMaHKB'lut'r.  rpADllUis  Ir^'ui  till  illxarlltnUIIoll 
Of  Mnt  bjf  liiiwti  T'lr  uj'i-cr  flinmi-iilt  pmilrtiril  »nd 
fnrrLt'lf  1tpnd  llio  nulliiHit  in<l  •ilfmn  npMaH  a^ninitt  tb* 
bwlx  tit  tlio  Idiert.  V.  oljix:  I".  »l«ii1i«n!i  W,  i"ln«:  K, 
k<.>lj  T,  *Ia.in»n-liik*  1  P.  fi!Mni<.Tit  ot  TrM  itNmuiii  X. 
■tlfiiin:  Y.  iijrlv:  O.  or^Tf.  E,  (rwrl  (>a*IIIiin  u(  ilniiiai) 

and  IK  a  prolific  >'i«lder.  The  ati'ina  and  lfAV«B  a>r« 
pubescent. 

.Suni/  ?«rtTK.— This  Is  thought  to  be  a  croee 
between  Mrdirago  taliva  and  M.  falntta.  It  haa 
brt-n  crown  successfully  hy  the  Mirhigan  and 
WiKconiiin  Experiment  Stations..  IM  production  it 
still  in  the  es;*rimontal  stage,  but  it  is  pn>vinf( 
hardy  and  a  heavy  yi«lder  nn  light,  mndy  Roils 
in  Michigan.  The  flowera  vary  from  yellow  to 
purpK  The  seed  came  originally 
from  Germany. 

I'ropagaltoa  and  [ii-ikiurlion. 

A  dc^p,  A'i<11-{|ratniHl,  nnn<acid, 
fertile  soil  reasonably  fre*  from 
WHvds  is  n-auirud.  tdSCeaatvv  alka- 
linity (in  tne  West)  is  overcome 
by  flooding  and  draining  ;  acidity 
(Baat)  in  corT*ct«d  by  liming. 
Wetl-rotted  manure  is  a  satisfac- 
tory f«rtiti«er.  A  dwp,  pfrmeaMis 
subsoil  is  necessary,  as  the  routi; 
normally  extend  to  dt.'pth9of  six 
to  t*-elve  feet,  and  sometimes  to 
con«i<)rrably  grenttr  di-pthg.  (Fig. 
275.)  Inoculation  of  the  »e«l  or 
soil  with  root  nodule  bacteria  is 
generally  sdvtiiahU'  in  th«  humid 
regions.  Repeated  harrowlngs 
aftor  plowing  produce  the  fine 
well-wttled  Bccd-Wd  required. 
For  seeding  in  the  West,  twelve  to 
twenty  |)ound;«,  and  En  Ihv  East, 
twenty  to  thirty  poundo  of  seed 
per  acr^  nro  Df^,  broadcasted  and  harrowed  or 
drilled  in  one  and  one-half  inchw  d#ep.  or  Wsm  in 
clay  aoils,  gen<-mlly  without  a  nurse  crop.  Choking 
out  by  weecU  the  iirst  aamm«r  asd  winter-killing 
the  first  wint«r  are  to  be  especially  guarded 
against. 
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laX»  ntaiatr  feeding,  whiuh  permito  consM^r- 
able  growtli  btfore  vinter  and  reduiroa  danger 
from  wiixl.t  to  ti  minimum,  \»  to 
be  recnmmended  if  tht  moi^tare 
conditions  uni  favoralilw,  unless 
dsDger  from  wiiitor- killing 
(North)  mukcs  spring  setding 
neoe»iia.rv.  In  thi>  North  tli<i]jlants 
Bhoold  go  inln  the  winter  with  a 
oonsideraM^  gr<^wth  to  ht^lJ  snow 
td  check  freezing  and  tn^avintf. 
Occaeional  rnowintp*  the  firwt  year, 
with  the  cutter-bur  act  hiijh,  huld 
the  w^n  in  check  anil  induce 
heavier  ^twjlijig.  It  m  nut  [>»»• 
turod  until  after  the  firat  year  and 
then  but  i^parinjjly.  In  Iho  Wtwt 
the  stand  laste  indefinitely,  bat  in 
the  East  it  ta  oft<.'n  run  out  hy 
Junc-grasa  or  Kentucky  blue- 
grass  (Poa  prajennj]  and  in  the 
middle  S<iuth  !.iycral>-gr<iiw.  Dink- 
ing  with  the  disks  net  nearly 
atrnieht  ia  d«itnictivfi  to  wwd« 
and  Denelicial  to  alfttlfa  plants 
over  two  yeara  old,  The  nurolx'r 
of  cnttings  (unu  ton  or  mora 
each)  varies  from  two  or  three, 
wht-fiB  thn  siimmcni  srw  short, 
to  six  or  seven  where  they  are 
long.  A  norraat  yield  ia  four  to  five  tons  per  acre. 
It  is  cut  when  the  lirst  blonms  appear,  m  lat«r  cut- 
ting r«duci»  th«  |>rotvin  content  and  d«;rvase8 
the  feedinK  value,  (ireat  care  ja  necesBary  to  pre- 
vt-nt  thu  lu-sB  of  loavfd.  which 
constitute  as  hij^h  bs  f^l  \>vt 
Ci'nt  of  the  total  nrobcin  of 
the  plant.  In  the  WMt  it  is 
U3ually  raked  into  vindrowB  a 
few  hours  after  cuttini;.  and 
a«  aoun  aa  cured  sufliciently 
to  nn-vent  livatinK  lh  haulfd 
to  tne  stack,  or  baler,  on  rucks 
or  hay  sweeps,  "([o^t,'vil»"  or 
"  bullrftkes."  HsyfurkH  (capa- 
city 300  to  600  pounds)  facil- 
itate stocking  and  reduce  the 
loan  of  learoi.  In  humid  re- 
gions the  hay  iscockc«l  eomv 
what  green  from  the  wind- 
rows, and  wli»n  sufUciiantiy 
cured  is  huuled  on  raciu  to 
the  ntack  or  bam. 

Vm. 

The  feeding  value  of  alfalfa 
depends  on  it*  high  protein 
contvnt  ftnd  palatabitity. 
Alone  it  constitulee  a  main- 
tenance ration,  but  it  iii  gvn- 
«rn|]y  fed  in  connection  with 
starchy  feod-t.  It  is  superior 
to  clover  hay  in  feeding  value 
and  may  be  sulntituted  in  part 
for  bran  in  a  dairy  ration  in 
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the   projiorlion   of   one  and   one-half  poundEi 
alfalfa  to  one  pound  of  bran. 

It  nfTordJi  excellent  poMture  but  moat  be  grazed 
with  caution,  aa  cattle  are  likely  to  bloat,  ospt- 
cially  if  turned  OD  when  hungry  or  when  the 
alfalfa  is  wet. 

It  in  well  adapt- 
ed for  soiling  pur- 
poses, but  is  little 
QitC'd  for  iiiingi> 
unless  continued 
rains  prevent  field 
curing. 

In  common 
with  other  W- 
umee  it  is  a  val- 
Qnbli^  SI)  il-nn  ova- 
tor,  although  in 
the  WmI  it  is 
rarely  turned  un- 
der, the  fields 
someti  m(<8  n»- 

KfS"'"""     ™..". --— ■ 

The  hay  Is  sometiraea  ground  and  eold  as  alfalfa 
meal,  either  pure  or  mixed  with  |in:|iar«d  concvn- 
trutc«  such  oa  bran,  com  chop  and  moIaMwa.  A 
ccrntiidernble  saving  in  fn-ight  TAtfjt  ia  effected  by 
this  prncfKS,  as  thu  or\iinary  bales  aro  too  bulky  to 
be  shipped  to  the  beet  advantage. 

For  ordinary  shipment  tht>  hay  is  baleid  110 
cubic  feet  to  the  ton.  Vc>t  tranooceanic  ahipment 
double  coRipreaaed  bali.it  arc  uttud  (fifty-five  t© 
eighty-five  cubic  feet  to  the  ton). 

Cau»f*  effaUvre. 

Tht>  CAUDM  of  failure  may 
be  stated  under  three  heads, 
as  follows : 

ri)  (ieneral. —  Lack  of  al- 
tontion  to  anil  r«^uirement«, 
preparation  of  ground  and 
car«  the  Drat  year. 

(29  WMda.— Fox-lail  and 
cr&b-graBS  in  the  Middle  Wwt, 
Jono-grua  {Poa  pralenMu)  ia 
thft  North,  Johnson  graes  and 
crab-crsee  in  the  South.  The 
raDMioB  for  Ibvao  aro  tbe  ow 
of  clean  laniS,  frequent  mow* 
lug:*  and  occasional  diriclogs. 

(3)  Inocnlation.-  Lack  of 
inoenlation  (humid  <iectionA)  ia 
oftoo  a  cause  of  failure.  Har- 
rowing in  soil  from  an  cAi 
alfalfa  field  Ht  seeding  time  ia 
the  natural  method  and  gener- 
ally succeiwfttl.  The  diaadvan* 
tages  of  this  method  lie  ia 
the  dtfflenlty  of  traanoito* 
tion  (100  to  400  pounds  per 
acre)  and  the  danger  of  intro- 
ducing weeds  and  plant  dia- 
easea.  Tbe  commercial  cnl- 
loTM  formerly  on  the  market 
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did  not  provfi  goneniUy  ROtrceasf ul.  With  the 
imiirovftru-nt  in  molh<Kl8  of  prispttnition  and  apnli- 
<«tioa  now  being  ma<l&  by  tht-  United  l>Uite8  be- 
parlmcnt  of  AKritultua-.  thi;  effectivdinw*  of  the 
artificial  culturcA  prumisi'B  tu  euual  that  uf  the 
wil  transfer  method  without  its  diiiadT&nt£g«ii. 

Baemki. 

Dodder,  or lovt-vine.— (Fig.  21(y.)  Thw  13  a  para- 
sitic weed  with  eoUen  thmd-like  fitemB  and  do 
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Flrat  cattlai  at  alf*lf«  U  R«w  J«Mr- 


leaveo.  It  is  espwially  troubii-flome  in  N'ew  Voric 
Mill  Utah,  bvin^Tarriud  with  thu  w.-<t  a»  un  impu- 
rity. The  remedy  ia  dose  catting  and  careFui  removal 
of  the  M&l)c»  fmni  tV*  lii-M  litirniiig  thi^  infw^ted 
area  and  ckuie  piutturint;  freijuently  art*  eticceKsful. 

Leaf-*pi^  U'tradopezha  meilicaginii.)  — fPin.  277.) 
This  is  th«  nicjyt  cfinimon  disvmiii  ntiil  i»  tMpwiiilly 
BOticeable  when  the  plantH  are  allowed  to  fltand 
(cr  wod.  It  iH  hutd  ill  c'ht;ck  by  mowirK.  us  Lhc 
spore  prodnction  is  n^dnced  and  the  growth  of  the 
plsntfl  maii^  muTti  viKDroiu. 

AntkramaiK  iCaUrhifn'cbum  lT\fi>lii,  Bain).— This 
is  a  new  diseasw.  repL.rted  only  from  tho  humid 
statM.  It  allaj^kx  thf  st^'mit.  [irmliicing  wvlUk'l'UKid 
parple  patches.  The  planU  turn  yelluw  at  the  trtp 
aRd  Rometimea  an  kilU'd  over  a  {;oiut)d<>r:ibli>  part 
of  the  fii'ld.  Mt^wln^  thu  Lnfcstt'd  area  and  Iho 
application  of  a  nitrate  fertilizer  probably  are  th« 
best  prDC«(lur«tt.  It  im  somiitinn-s  M»-t'<.';«;iry  to  plow 
thi!  infvsted  area  to  prevent  further  nprfudine. 

Root-rol  I0:oitium  up.). — Thia  disease  is  confln«d 
»  th«  South  and  is  Ih*  unino  a«  iho  cntton  root-rot. 
It  Rpreads  in  circolnr  patches  in  the  Held.  The 
only  mmi-dy  is  plowing  iindcir  and  ktx-pinjj  tho 
land  o3t  of  alfalfa  ontil  the  nporett  are  destroyed. 

/Ininwit.  — <Jophera  {iif^nnji  upp.  atid  Thmnvmyt 

Jvp.)  and  prairie  dogx (Qr'""'r,vj  J7)i;j.)(luc»nsLdemblu 
amaife  in  the  West,  especially  where  it  is  impo»- 
sllile  to  irri(rat«.  Trapc,  carbon  biitullid,  amenic 
uid  strychnine  are  effective  nsmedieia. 

fnteeU. — The  Wftb-worm,  army-worm  nnd  groFs- 
loppwi  ar«  destructive  at  tim«  in  the  West. 
Uowine  the  Rt'ld  promptly  checks  the  increaso  by 
reducinf:  the  fixxl-Aupply.  Fall  dislilng  in  dvatrnc- 
tiv«  to  sramhopper  egKs. 


LtUToturv. 

Practically  all  of  the  experiment  atations  hava 
iutued  bulletina  on  alfalfa-erowint;  in  their  reepe^- 
tivv  stall's.  Tht;  fo! lowing  list  tntdadeei  only  a  fow 
of  the  moru  irnpurtaiit.  Lliacussions  will  alao  be 
found  in  most  of  the  more  recent  Reneral  worku  on 
auricultnrL'  anil  throughout  Lhoagricaitun!  pr«m: 
Alfalfa,  F.  Li.  Cobum,  1901;  The  Book  of  Alfalfa. 
Coburn,  1906;  l.iic«ra«  Graaa,  B.  Itosqae,  London, 
1765;  Compt.  Rend.  Aead.  ScL  (Paris)  134  (1902), 
No.  2,  pn.  75-80 ;  Aerricultural 
■  w  Gaxctte.  N.aW.,7.  189G:  (Jnited 
States  nepnrtment  of  AjtrJculture, 
FamR-nt"  llulletins  No,  134.  "Al- 
falfa Seed,"  and  No.  215,  "Alfalfa 
Growing";  Canada,  CMitrnl  En- 
periment&l  Farm,  Bulletin  No.  46 ; 
Fennsylvaiiia  Hulk-tin  No.  129; 
KunaaB  Boan)  of  AfH'ii^o'tiirc  Quar- 
terly, March,  190(1.  Tbe  following 
bulivtins  uf  Ktatv  vxinTrment  sta- 
tions :  Alabama,  Bulletin  No,  127; 
foloriuio,  Hulletin  No.  STi;  Kanitu)t, 
■inlletina  Nos.  Hr>,  11-1 ;  MiL-higan, 
Bullvtin  No.  2^> ;  MinntMSotu,  Itul- 
lettn  No.  80;  Miwiasippi.  ('irciilar 
No.  IS;  Maryland.  Bnlletin  No.  85  ; 
Ntttiraaka,  Kulietin  No.  35:  New 
Jersey,  Balletin  No.  190:  New 
York,  StaU' Station,  Riilletin«  Nos. 
16,  KO.  118,  N.  S.;  New  York,  Cornell  Station,  Bul- 
letins Nw.  221.  237;  North  Carolina.  Bullotin  No. 
6(1  -.  Oregon,  Itulietin  No.  Tfi ;  Teiaa.  BatletinB  N.ib. 
22.  6f! ;  Utah,  KiiHrtins  No«.  -18,  58.  91  ;  Wiacon- 
ain.  Bulletins  Nos.  112.  121. 

Alfalfa  ia  the  (^atral  West 

By   F.  J).  O'liurn. 

The  appreciation  and  increased  aowinga  of  al- 
falfa, within  n-ci-nt  yci™,  in  the  statv«  and  terri- 
tories wiMt  of  thi_*  Minsouri  river,  anil  uspucially  in 
the  plains  region  eastward  from  the  Rocky  moun- 
tains, have  conKtitiiti'd  onv  of  th«  plifnumena  «f 
American  agriculture.  Typical  of  thiH  has  been 
its  advancement  in  Kansas,  wh«ro,  prior  to  1891. 
no  official  cogniianov  hud  been  givm  it  as  one  of 
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PrutlBtl  warof  mttMnt  alMfa  friMn  rain 
wUla  enrtBK, 


the  Btnt*".i  prodocUi,  and  where,  in  that  year,  the 
official  cntimerat(ir»  discovertrd  a  total  of  hut  34,f^ 
acnw.  In  IfOfi,  there  wen-  61d.813  ac^e■^  and  twn 
counties  (which  in  1891  had  togethtT  but  800 
acres)  had,  combined,  an  acmga  of  more  thaa 
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ti9,2rxv  and  twent^-tive  eouniiefi  had  moro  than 
10,000  ftcnwi  each. 

The  aforetime  theory  that  atfalfa  wimld  not 
thrive  withciut  irrigation,  ur  unU^sn  planted  on 
aoil«  that  were  provwl  Ui  he  adapted  to  the  j^rowth 
nf  corn  or  cottonwrHxi  trwa,  has*  bwn  fnund  tti  be 
(Mittrel)'  f<il]iicir>uK,  and.  iiitteiid,  ulfulfa  id  KTOwiti); 
with  more  or  leas  proHpt'rity  on  much  of  tho  widd 
divivrsity  of  8oil«  tho  wiMtcru  half  of  the  contineot 
alTorile,  however  DRpromiHinK  tbiair  ap|)«aranc(.-, 
whothiT  rivur  "bottoiD"  luiiii  or  thu  high  uiatt-aus 
CO  to  100  feft  above  availnble  water,  Kravef,  rifjterl 
sand  or  ri«:he.st  mold.  In  fwt.  in  iminy  plactw  «iip- 
poHedljr  lua^t  encuiirai;ing.  and  even  un  rough  landK 
far  r«niflV«i  from  any  ncc^fssihle  witt*>r-anpply,  it 
growa  with  ii  i^^rstnt^nce  that  almost  tompts  one 
to  claaa  it  aa  a  weed.  Owinc  to  ita  jit-tdfl  of  i»«v- 
cnil  prufitabli:  cuttintrs  in  a  auaeon,  ite  untJtiiial 
protein  content,  extreme  palatability  to  live-stnck 
of  nftarly  every  clftKS,  »nd  its  lonKuvity,  a*iifle  frtim 
il«  nitrogen-gathering  i|ualitie»,  the  extent  and 
penetmtinn  of  ita  root-iiystttin  and  th«  Roil-improv- 


noany  parts  of  the  C-enlral  West,  by  seeding  to 
alfalfa,  lands  have  bfien  doubled  and  trebled  in 
value,  and  in  num«rvuf(  iiii<tiinci.«  ilH  l>«inK  plantt.'d 
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ins  elfect  as  fertilizer  and  renovator,  it  i*  rated  aa 
hv  fur  Ibi:'  mual  desirablt;  ftiraf^-  )'1ant  in  cultiva- 
tioa.  In  California  and  elwwhcrc  It  has  prmlurwd 
In  a  iwjiann,  under  the  mast  favorable  conditiiinB, 
when  irrigitt«<d,  six  to  nine  ciiltings,  and  in  Okla- 
homa, without  irrigation.  ba»  yielded  n  \n«  ciitlinKft, 
ftVi'mffing  "^in^  and  one-half  tons  per  acre  of  cured 
hay.  rbe  hay  i*  a  largt*  factor  in  livfr*tock-rais- 
ing,  iind  it  is  coming  to  be  shipped  exteiuively  in 
bnlea  to  distant 

niarketA,    e  ven    8o  _^     -^ 

reincvt«  a»  Hawaii. 
AlAfikH,  and  vari- 
oiiH  tmnaoco&nic 
|Kiint«.  Mills  are 
e»tabliBhed  in  vari- 
ODH  parts  of  thf 
country  fur  grind- 
ing  Uifl  hay  into 
mnal,  which  ia  ttco- 
Rtimically  tran*' 
jxirted  and  atfords 
vonvvniont  mat«- 
rial.nwMl  with  most 
wtioli-txime  reaaitfl, 
for  Italincing  prop* 
fifly  th<^  rationii  of 
milch  eowR,  horwa 
and  poultry.    In 


lig.ito.    suckiae'iuir^  m  ineWen  bTUwdonlcktUckct. 

on  thorn  has  converted  Unds  before  regarded  aa 
liractically  worthless  intu  highly  profitable  inrtst- 
nieiitx. 

The  method  of  seeding  found  nio:at  flatlsfactory 
in  with  horaeHlrin^,  which  dcjioiiit  the  seed  at  a 
deplh  of  an  inch  or  leas,  in 
rows    six    to  eight    IncheB 
apart.     tifUt^n     to     twenty 
poiindti  iirr  acr*.  on  land  in 
luM^  tilth,  harrowed  Kmooth, 
and     Bomewhat    compact^i 
rnthor   than   tight   and    po- 
TO\iii.   By  aome  growers,  half 
of  the  swd  is  drillvd  in  onu 
diroetion  and  the  other  baif 
cro»(wi«e  of  this,  to  facili- 
tate it3  more  equable  dintrl- 
butinn.    Othier  sTriwcrs  row 
the  8t.>e(l  broaScast  from 
either  the  hand  or  a  mm^hiae.    Sowing  in  August 
'uf  mort-  popular  than  apring  Wieding,  and  wJthoot 
a  nurae  crop.   A  disk-harrow,  which  stirs  the  soil 
fliirfjicL'.  dtwtroys  w<?i>ilrt,  and  splitn  and   inpreads 
the  root  crowns,  causing  an  iDcnru^ed  number  and 
finer  growth  of  stttm-i,  is  the  approvMl  cultivator, 
and  on  mnny  \\M»  It  \*  uaed  imm^tiatvlv   aft«r 
each   mowing,  always   adding  vigor  to  the  suc- 
c««<ting  growth. 
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Alfftlffl  in  tbe  Ettst. 

!{>    ;■■.   f.   Piurifs/. 

It  sboald  be  kniiwn  that  alfslTa  was  inrli>p«ndt<nt1y 
introduced  in  Iht'  Kaat.  althuagh  its  pn-'yi'iit  vopno 
has  be«T]  (guickinid  by  th<>  inU'roitt  aming  in  the 
W«»t.  An  earnest  attempt  wa»  mude  to  introduce 
it  into  Nl-w  York  dtate  (andi-r  ibi  French  riuine. 
lucerne),  in  171)0  to  181)0.  In  179a  R«l*rt  Living- 
ston had  llfU^n  seres  grnwing  in  JefTentan  oounty, 
divided  intu  mwa  ploU,  vfivh  sinm  diir«n>nt 
treattnont.  It  in  reported  aa  "growing  luxuriantly" 
darinff  the  Dnt  iituison,  then  tnrning  yellnw  and 
"pininK  awfty."  Jn  1812,  it  waa  IritKl  in  (Vntral 
New  Vurlc  by  Stirling  Ldimson  and  UtMes  Hewitt 
with  aboot  the  same  result,  although  straggling 
plaotti  from  thi.-*  pim'iitage,  it  ifl  thought,  nrv  .*til1 
growin};.  In  It^'iJ.  llunry  Mt<i;;rs  exhihiU'd  a  (ew 
plant*  bpfore  the  American  Intitituto  in  Ni*w  York. 

All  of  these  atN^mpt*  Bwm  to  have  proved  un- 
sati^'factory.  and  alfaifa-fcrowinR  on  a  succt-wful 
basis  ciin  lie  traciMl  to  u  Hhigimcnt  t>f  sevA  in  the 
chalT,  which  waa  hand-Kathwred  on  thtr  Pacific  cna^t 
and  wnt  to  Onundagu  cfumty.  NVw  York,  in  1867. 
With  this  came  the  inoculation  which  seemed  nec- 
mutry  to  nn-vont  thi*  phitit*  dying  the  wcund  yoar 
becauiie  of  the  lack  uf  root  nmjtilet), 

Id  ISW,  the  Nvw  y-^rk  StaU-  Kxpcrimunt  Station 
■t  Geneva  iasu«!  o  bulletin  on  "  Alfalfa  Forage  for 
Hilch  Cows,"  anil  the  attitation  of  thn  Hnhji^t  at 
fanners'  ioAtitLiles.  togt^ther  with  the  rep(irt«  of 
metWBsfal  fields  in  Onondaga  county.  New  York, 
scorned  U>  avalccn  now  iiitiL'rL>Kt  in  th**  crop ;  and  a 
little  later,  when  it  was  learned  dofinit*ly  that  old 
Sttlds  whore  it  wa«  growing  cuicci^afully  contained 
bacteria  which  coald  be  transplanted  tootk-r  ti-dds 
and  cau.<)e  thi-  plant  to  grow  there,  it^  !<iirciid  k- 
came  more  rapid  and  tiMlay  marks  nnc  uf  the  great 
achi«vement3  of  Bci<?nce  .is  applied  to  agricutnirc 
Wbi>ro  drainage  and  phyaical  cunditionf;  ari"  favor- 
able in  the  East,  alfalfa  will  llonrish,  if  seeded  prop* 
«rly  and  th*  noil  inwrnlnted  whi-n  n'^ccsaary. 

It  is  mnally  odvisod,  in  the  Koat,  to  now  alfalfa 
in  Kprine  (betwiwn  oat  and  corn  planting}  uuImu 
the  land  is  ri;r}'  fuul.  in  which  rase  the  land  may  be 
cleaned  and  the  seed  sown  in  July  or  Augiwt. 

In  thtf  Kast,  whurt!  dairy  farming  in  the  future 
Riiut  occupy  the  attention  of  a  large  proportion  of 
land-owners,  tht'  advunt  of  alfalfa  marJ<«  a  in>w  *ra. 
lI'>TO.'-gMwn  protein  in  alfalfa  will  solve  the  qutw- 
tion  of  economical  milk  prmliiction,  whether  the 
silu  can  hv  made  availaldc  or  not. 

The  first  ami  la»t  nittingn  of  alfalfa  can  he 
enxilcd  if  the  weather  conditions  arc  not  fiivorahlti 
for  curing:  it  f»r  hiiy.  The  writer  put  th»-  first 
alfalfa  into  the  ailo  in  ISill,  and  Han  atftn^l  more 
or  leafl  of  it  in  that  way  «nch  year  since  with  satiei- 
fadlory  rMQlta.  This  method  soItw  thv  curing  of 
th«  Oral  crop,  which  ia  the  greatcrt  difficulty  to  be 
orereoiDC  in  the  Eai't.  Alfalfa  is  now  bfing  gn<unii 
into  mea),  and  if  the  Lut  cmp.  cut  iHi-fi-re  it  in  in 
bloHUim,  if  n«Kl  for  thi*  purpiisi-.  it  makee  a  very 
eattHfactury  product.  The  lirat  alfalfa  meal  waa 
l^ound  in  FayitU^tvilli-,  X.'w  Ynrk.  in  IS'Jl,  the 
machinM  bving  madv  hy  Samuel  Jackson. 


ALFILARIA.  Hnxlium  nfutarium,  Lllcr.  ffrra- 
niaarif.  Filure*  ;  heron'a-hill ;  pin-graMi  and  pin- 
clover  (whence  the  nam«  aJlllana.  from  Ifpan- 
iKh  for  frin,  in  ullu^ion  to  the  pin-like  carpula 
or  "aeeda");  name  spelk-d  also  alfijena  and 
ninic^rillti.  I!v  tht'  Spani:th,  it  is  called  aifilerilta, 
the  double  i"  being  pronounced  aa  "j,"  with 
acctjnt  on  the  last  ayllable.  Western  farmcra 
uauaUy  call  it  "lilaree,"  with  accent  on  the 
first  syllalie.   Fig.  2S3. 

By  J.  J.  Thnrnlxr. 

Alfilaj-ia  is  a  small,  annual,  hair)-, slightly  vincid, 
ofvcl  or  ascendinK  h-tih,  ntlaintng  a  hi^^ight  <>f  .lix 
toeightoen  iiicliw,  utilised  ua  wild  range  poslure, 
and  ni>w  aometiraca  grown  for  hay.  The  It^aveaare 
opiKJoile  or  alt^-rnat«-.  and  pinnate?, 
the  (lirtKien^  being  finely  dissecl^'d 
nttarly  to  the  mid-vein.  It  forms  a 
compact,  many- 
leaved  roaette 
which  frcfiuently 
attains  a  diameter 
of  ten  Ui  Iwtlve 
inches.  The  flower 
pjirt8  are  in  fivi-H, 
and  are  produced 
in  axillary-,  sl^iiked, 
Severn!- 11  owi'n.'d 
clust^-ra  {ir  nmbele. 
The  flowers  are 
purple.  In  fni!t.the 
five  Btyleti  of  thi,* 
flower  elongate 
coospicootuly,  bo- 
come  hairy  on  the 
innidc.  and  at  ma- 
turity are  dehis- 
pi*nl  (that  iK.  are 
separated  into  lieri- 
nito  parts),  and 
twia  ted  spirally, 
the  seetis  at  thu 
lower  ends  of  the  atyle*  becoming  in  the  mfrin* 
time  sharp-pointed  at  their  lins«i.  The  plant  gen- 
erally ha*  a  i*liK!it  musky  odor. 

Seven  other  apwies  of  Erodium  are  found  in  this 
country.  Two  sjk'ciw,  introdupod  from  the  Medi- 
terranean region  E.  nuwcWum,  known  aa  muak 
filaree  or  musk  clover,  and  K.  BiAiyf—an-  grown 
in  the  I'acific  coast  counLry.  The  Texan  alfilaria. 
fc'.  TVjMBifin,  ia  a  native  apeciea  occurring  In  thc- 
ROQ  ill  went. 

Alfilaria  is  a  native  of  the  Mediterranean  resion, 
wherv  it  is  rvgunJeJ,  communly,  ag  a  wtied.  From 
there  it  hac  .<ipread  over  parts  of  Rurope.  j\«ia  and 
Africa,  and  North  and  .South  Amvrica.  It  was 
probably  intniJuced  by  the  Spanish  into  the  west- 
ern bemispbere  in  the  Hixt^>enth  century,  in  parta 
of  Mexico  and  Kouth  America,  and  later  in  Cal- 
ifornia. Prom  these  eentera  it  has  gradually 
spread  over  Urge  areas.  It  i»  probal)ly  nvl  a  native 
of  the  Paciftc  coast  coantry. 
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DMribulUm. 

The  region  of  the  Krenteat  (irodtictioii  of  Alfilaria 
Ls  Rtmfined  tr>  Giilifornia,  Nevada,  Ar[e»ni>.  New 
Mucico  and  Utah.  It  aUu  «xt«n<lii  into  Mexico  and 
Central  Amfirioa  and  nartR  of  South  Amoncn.  The 
dUitTibutJCPD  IsaffoctM  and  to  a  lar)^  «KU>nt  duU^r- 
mined  by  a.  few  climatic  fealurofl,  niiraaly,  mild  win- 
ter tempera luru»,  full  and  winter  precipitation,  and 
altitode  as  inttuencinK  precif>itatioji  and  tempera- 
ture. i?oil  ci>nditi(ii«  arc  of  niiiinr  i mimrtance, 
ulthough,  in  general,  aHialinit)*  shmild  bL<  avutded. 
A  rainfall  in  winti^r  and  spring  of  Drii  to  neven 
incho8  will  survo  to  iirfxluce  a  ffoiicl  irriiwlli  of  the 
crop.  Two  or  three  inchoa  of  rainfall  in  Dixwmber, 
Jnnnnry  and  February  nro  n<>«d«d  to  utart  the 
plants.  If  the  moisture  cflnditiona  are  riKht,  t^owth 
will  tnkv  iiliice  through  thu  winter,  sulijcct  to  occa- 
nional  chccki*  due  to  unasaally  luw  tumperaturos. 

Rlttvation  as  rf^labed  la  rainfall  and  t«m|ieratiiFe 
Is  Impurtant.  Allilaria  doea  beat  t>etw(<eM  1.500 
and  '1,500  ft>et  altitude.  Above  this  height  the 
winkif  tompcnUn r«t  are  guncrally  too  i»evi-r>>  for 
growth,  and  b«low  it  there  is  likely  to  be  deScient 
ruin  fall. 

The  fact  that  alfilaria  hegiiu  ita  growth  in  the 
late  fall  or  tt.irly  wintur  a(lapt.<4  it  tu*i)i.-cialiy  to 
MOtittiwe«ti>rn  United  f^talett.  At  that  lime  the 
moiature  conditions  arc  most  Batisfactory.  The 
plant  rapidly  ttovdops  tho  low,  aproading  rowittu, 
which  (;^t«the  maximum  amount  of  fauatHnd  light. 
The  forinatinn  iif  a  deop  tupmut  enatdwi  it  to 
withstand  drought  and  to  start  a  rapid  ^awth 
when  the  warm  days  conif.  In  Washingtfln  nnd 
similar  latitudes,  aljilaria  ia  UBually  a  spring  or 
Rummer  plant. 

Gmwlh. 

Tit  Mixd  and  tocding.  -  Heretofore  aeeding  haa 
been  accompHnhed  largely  hy  ith^'p,  and  the 
methtxl  has  btwn  nufliciuntly  auccmuful  to  t>e  r^n- 
aidereil  an  efTeetivcj  and  reliable  system.  The  seeds 
ari>  fumi>:h(id  with  twii*t<Hl  nwnn  and  nn  nhiindnnce 
of  hiiiH  HO  diHpcjH<?d  ox  tu  aid  thpin  tu  fasten  to  and 
penetrate  thi,-  furry  eoats  of  animals.  Shwjt,  on 
passing  through  a  lield  of  allilsnn,  got  mom  or  \viss 
covered  with  the  fwflfi,  heaidwi  carrying  away 
many  Iwtwevn  their  toea.  Th*?  inct««ant  trampling 
servtw  Lu  plant  the  set-d  Co  the  proper  depth.  The 
same  is  trno  of  other  Htnclt. 

Whi>n  planting  is  to  t<e  done  over  a  considerable 
area,  the  fwd  fljuuld  bu  giithcrvd  and  miwn  as 
toon  thurcaftor  as  convenient.  If  the  seed  is 
etnred  through  the  mimmtr  and  fown  in  the  fall,  a 
large  prrcentaxf  of  it  will  lie  in  the  ground  fur 
a  year :  whereas,  if  it  is  .lown  soon  aft«r  maturity, 
the  anmmt-r  wiathcr  mwmx  to  fit  it  for  t)nick 
growth  w-lien  fall  rainit  come.  The  Beeda  mature 
in  sprinf;  and  are  Rnthi^rod  in  May  nnd  Juhl'.  If 
ongatherDd.  they  will  remain  on  or  in  the  grnand 
in  a  dormant  atatv  until  fall,  no  matter  how 
favorable  the  conditions  for  growth.  A  Bonthem 
exposure  is  prefarable.  If  the  needing  can  be  donn 
among  ahruba,  the  seedHRg  planUi  will  be  pro[i<ct«d 
against  animals  until  they  are  establtahed.  The  par- 
tial nhade  afforded  by  the  ahraba  alao  »c4m9  to  have 


a  bsneficialelTMl,  makint^thetemporatBrcandmoie- 
tare  conditionfi  metB  uniform.  The  Beed  is  harrowed 
in  to  a  di^pth  of  abnnt  a  half  inch. 

linH'hiinnrat.^fhe  fall  rains  induce  rapid  ger- 
mination and  growth, and  thoBH«iling«  »oon  dovtrlop 
eompiict.  miiny-li«ivk«l  riHtutttiA,  which  lie  close  to 
the  ground.  The  roaetlea  ffrow  slowly  during  th« 
winttT  by  incroaaing  the  leaf  Hurfacc.  Flower- 
buds  arc  formed  at  their  centers.  At  the  name 
time  a  d<*p  Imavy  taproot  ie  fornn-d.  The  flowt-r! 
begin  U>  show  with  thr  first  warm  days  of  late 
wintitr.  .Several  vigorous  stems  soon  spring  up 
from  each  plitnt,  which  continue  to  grow  until  Apri^ 
or  ai.iy.  Six  to  eight  weelca  elapse  between  tha 
flowcra  and  the  formation  of  mnch  seed. 

fun. 

At  a  forage  rrop. — Wherever  alfilariahas  beconre 
abundant  it  has  doohW  the  spring  forage  supply, 
without  inturfering  with  the  later  growth  of 
Rummor  B|.Tecies,  principally  grasses.  Once  ostab- 
lished  it  is  pormanont  unlc**  graavd  to  tho  detri- 
ment of  seed  production,  which  is  unlikely.  It  is 
reli.-<hed  by  all  rantct;  stock,  ut  all  otagw  of  it« 
growth.  It  is  especially  relished  by  eheep.  which 
are  able  to  nibble  its  fattened  msettes  some  tim« 
before  the  larger  animalx.  The  only  objeetiun  ia 
that  the  seeds  in  the  wool  rednce  the  value  of  the 
latter  ns  much  as  a  cont  and  a  half  s  pound. 
Shearing  twice  a  ytar  in  March  and  September — 
ha8  liwn  found  to  n.-dur«  this  objection  to  a  min- 
imam.  As  a  forage  crop,  alfiluriu  is  both  nutri- 
tious and  succulent 

At  a  kay  crop.— The  use  of  alHIaria  aa  a  hay 
plant  is  yi't  llmittVI.  If  col  whi^n  in  bloxsnm  and 
cured  aa  is  alfalfa  it  is  very  palatable.  But,  in 
order  to  attain  a  growth  sufficient  for  this  pnr- 
poeo,  it  chould  Iw  grown  undt-r  favorable  con- 
ditions on  the  richer  soila  of  valleys,  swalea, 
luKsm  and  aimilar  areas.  Under  ordinary  con- 
ditions, a  fair  yield  is  &  ton  and  a  half  of  hay  per 
acn>.  nnfortnnately,  the  common  method  of  hand- 
ling the  crop  for  hay  is  exceedingly  waat^^iful,  the 
long  wvathvring  cftusing  the  loss  of  the  moat 
valuable  cunstituentfi. 

CiiiapotiCion  ofaJfilarta  hay. — Analyses  made  at 
ths  Arizona  Ex[ierlmi>i)t  Station  by  Vinson  .thuwixl 
aliilaria  to  contain  a  high  percwnlage  of  ash.  The 
fat  id  pn'itnnt  in  Inrgi-r  proportion  than  in  alfalfa, 
but  slightly  lest)  than  in  moMt  varietiei^  of  hny. 
The  protuin  content  ie  high,  comparing  favorably 
with  hay  from  legumea.  Tiie  crude  Kbtr  is  modrt^ 
ate,  lioing  about  the  i^ame  as  in  good  timothy  bay. 
The  curbohydrali^  aru  abundant. 

Literotun, 

Comparatively  little  haa  been  written  on 
atfitaria  in  this  conntry.  Thi?i  most  comprehenBive 
discussion  is  found  in  Rnlletin  No.  B2.  of  thu 
.Agricultural  Hxp«rimcnt  iftation  of  the  Univer- 
sity of  Arizona,  from  which  this  article  is  largely 
adapted.  .\  few  of  the  experiment  statiima  have 
bulletins  on  the  snbjwt.  ami  tho  1901  Yearbook 
of  the  United  States  Llepartment  uf  Agriculturo 
givos  a  few  n.ot«8. 
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ARROW-ROOT.   FiR.  2&1. 
Bj-  &  M.   Traey. 

Arrow-root  starch  is  a  product  msnufEicturod 
from  the  uniJttrKround  parts  of  a  number  of  differ- 
ent plantH  i^rawn  iii  tro|iicjil  aiid  Riilttrnink-al  coun- 
triea.  It  is  valtieO  principally  iih  ii  focKl  fur  invalitlH, 
espwially  in  ca-ttis  »f  newi^tent  diarrhea  nnd 
dyeeaterj-.  In  South  Africa  and  the  tiact  Indies, 
.Uomnfu  amnJinacat  (Fii;.  l!8i)  is  the  plunt  muHt 
commonly  cattiraU.il  fur  this  purpos«».  This  i»  much 
Kmvn  in  tlie  Rerniuiln  inlamlfl.  and  thercifore  H 
commoiily  known  a.^  IVrmuiU  arrnv-rofit.  In  Aus- 
tralia, M'lranla  nMli».  ManiJiiit  vtttistimaicaa&AVa.) 
nnd  suvftra!  Bpttcii'-t  of  Carina, — ('.  Aektran,  C. 
gl4iifn,  C.  tdidit,  and  othore,  are  nB&J  for  the 
HOte  purpoBc,  ant]  C'./turcwfu.anativeof  theaouth- 
oni  part  of  thu  United  Stut«e,  is  ono  vf  th^ 
moflt  pmfitablft  fipecii^.  ll*cent  eipeTinienta  show 
that  thv  c<imm»n  c^nna  uwil  in  this  country  for 
decorative  purposes  ((,',  Iiidien,  Indian  shot)  can 
tx!  msd«  a  profitable  sonrco  nf  arrnw-ront  in  all  thti 
8»ath4!rn  fltat«s.  In  th<;  I'acilic  iMlatiiiH,  efpeciully 
in  (luam,  th«  Hawaiian  ifilonda  and  the  Fhitippinos, 
7Wa  ^';inaJil?(/a,  a  plant  belonging  to  the TaccBceffi 
and  clnaety  relati^  tn  the  yaraa,  ia  more  coinmonly 
lUMrd,  ami  to  a  (;<in.4!ilenil)1u  vxti/nt  also  in  India. 
Both  thi!  nurantas  and  the  cannas  have  fleshy  rhi- 
Eomes,  wfaili^  ih'^  cnsii^ava  and  thtt  tapcnhavx  M<«hy 
roots  resembling  ijWt>t>t-poCat')it«.  Cassava  starch  is 
conai-li-rvd  tht*  bvat  for  laumiry  parpows  and  is 
much  uaod  by  munufacturure  ut  Jiniiii  goods.  Some 
Tarfetit-n  of  tiiifl  pJant  rec^iveil  recently  from 
Colombia.  South  AmtricB.  yiuld  as  much  as  3d  per 
cent  of  their  wsiRht  a.i  starch. 

MaiMfatttin: — From  wlmluvcr  boutcg  the  arrow- 
root may  be  deriv&d,  the  prccetw  of  maimfactiiTe  in 
practically  the  nami-.  The  frc-sh  nwitfl  art  waiihed 
■nd  are  then  ^rati-'d  to  a  line  pulp.  Thin  pn[g)  \» 
dilated  with  wati^r  and  n^iH^atedly  slrainL-d.  dilut«.-d 
and  settled  to  remove  all  libraua  materiul.  and  also 
to  extract  the  coloring  matter  and  a  liittr  principle 
which  Ik  more  or  li.<ss  promlni^nt  in  all  the  roots 
used  in  the  manufacture  of  the  starch.  The  eom- 
morcial  value  of  th«  arrowroot  is  larfreiy  depen- 
dent on  the  number  of  waahinK«,aa  each  euccesiiive 
washing  rendera  th«  starch  whitur.  inure  pulatabtu 
and  inoro  cosily  digetttod.  though  it  is  said  that  the 
darkar-eolored  proanct  which  haii  been  giv^n  fower 
washing  ts  more  «trevtivi<  whL>n  used  for  the  cura- 
tive troatmeDt  of  d>'aentery, 

.Arrow-root  starch  is  not  now  priylun/d  in  the 
United  Stat««,  but  a  starch  made  fr<ini  caesava 
{MatiKul  u/i/twima)  is  ui*od  ^vzy  lurguly  as  a 
■ubstitube,  and  appears  to  be  more  valuable. 
Cassava  is  tcfown  exten-Mvely  in  Floriila.  and  it« 
eulliratlon  is  extending  westward  along  the  gulf 
coast  to  Texas. 

The  following  nntt-ii  on  Ri>rmtrda  arrow-niot  are 
bv  T.  J.  Harris,  Superintendent  of  FubUc  <lardens, 
mmilton,  Ilerniuda : 

"The  commercial  valnc  of  the  arrow-root  de- 
pends larjiely  on  the  soil  and  climatti  tn  which  it  is 
Xrown  and  th?  care  hestowefl  on  \\»  manufacture. 
TTit*  St.  Vincent  product  is  sold  for  2id.  per  pound. 


\i 


tit.  a*.    B«miDda  anow-ioot 

(boot!  Ufa'ontn  ammltnactay. 


while  Bermuda  arrow-root  bringa  Is.  9d.  per  pound 
in  the  open  market.  It  is  of  special  value  as  food 
for  invalids,  a»  it  contains  nothing  wliati^vcr  of  a 
ddetcriouH  natun.-.  Dievtolvud  and  iojcct^xl  with 
Uudatinm,  it  is  a  specific  for 
extrerai!  ca*w  of  dysentery.  In 
btiriTiuda,  evury  care  is  taken  to 
ensure  uii^olute  clean lineaa,  the 
natural  conditions  aiding  jn  this 
rc«pt»:t:  the  soil  in 
which  the  rhiiomes 
are  grown  is  a  red. 
sandy  loam  derived 
from  coral  rock,  and 
in  quite  devoid  of 
volcanic  mineral 
subetanceti;  the  per- 
Iietunlly  damp  at- 
monphcrc  ennnres 
the  gradual  and 
wen  de|>osition  of 
each  successive 
layor  on  the  starch 
granule ;  the  water 
iii<L'd  in  the  washing 
iadirttilled  in  a  duat- 
lejw  atmiij.*pliere  and 
caught  on  immacu- 
late lime  -  washed 
roofs. 

"There  is  bet  on« 
factory  ta  Bermuda, 
working  on  a  capital  of  jtS.OOO  and  paying  about 
10  jter  cent  per  annum. 

".An  acre  of  arrow-root  in  Ilermuda  will  yield  in 
a  fair  Koruon  shout  14.()U0  pounds  of  rhizoinoa,  15 
per  cent  of  which  is  recovered  as  drtod  starch." 

bahaha-growdtg  ih  americah 

TROPICS.    Figa.  2S5.  286. 
By  G.  AT.  GMim. 

The  rapidly  attained  popularity  of  the  banaiia 
in  thi*  tlnitod  Stat^^a  otfora  a  utriking  example 
of  s  recent  addition  to  our  traditional  Ii«l  of 
foods.  Thirty  years  a^o  Ihu  banana  was  practi- 
ciilly  unknown  outside  the  tropics,  yet  to-day  it 
muat  be  clanseil  as  one  nf  our  staplu  articlen  of 
diot.  ThM  rapid  growth  in  favor  is  doubtless 
due  to  the  peculiar  character  of  the  fruit,  which 
U  cntin>ly  nnliko  any  of  the  temperate  nnd  sob- 
tropionl  pr>iducts  in  use  previously.  It  is,  perhaps, 
the  beet  adapted  of  fruitn  for  handling  in  large 
quantities.  I>ne  stroke  of  the  machete  gathers  75 
to  ITiO  individual  bananas,  romiinrtly  unik-d  into 
a  cluster  convenient  for  handling',  comparable  to  an 
entire  crate  of  any  of  our  northern  fniitfl.  Tha 
fltrticlure  of  the  individual  fruits  is  equally  con- 
venient, sinc-e  they  are  protected  perfectly  by  a 
tough  akin  which  itt  ri-nicrcd  readily  without  the 
iim-  of  any  instrument,  while  the  pulp  ia  luscious 
without  being  juicy. 

Throughout  tropical  .\inerira  the  banana  is  con- 
sidered a  vi-gutable  rather  than  a  fruit.  Indeed,  as 
a  fruit  the  banana  is  taking  a  relatively  more  im- 
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porUnt  plane  in  the  Vnilti  StAl«»  than  in  the 
regioM  Id  which  it  {«  ^'rown.  Thus,  In  I'urtu  Kico, 
it  would  be  claused  foarth  or  fifth  in  a  liflt  of  the 
most  pov^i^  fruiu,  VF'hilc  as  a  vcgnUbk-  il  would 
rank  second  or  perhaps  fiM. 

fitilnnifol  rliMUUnoit. 

The  banana  jilant,  or  trao,  oe  El  is  oftun  called,  is 
a  larKe  horh  with  a  |wrennial  ruoUl.ock,  The  part 
abovi-  the  hate,  which  roachoii  a  htight  of  ti-n  to 
thirty  foet,  consiete  entirolj*  of  thw  luuvea  and  their 
cIoAfiinic.  Hheath-like  petiolvx.  The  infIoreKC«nc« 
foroee  its  way  tlirough  this  sli-ni-liku  growth  und 
appears  as  a  targe  raceme,  whir-h  Roon  becomej 
ponik'nt.  Th"?  fluwfTit  are  Iwimd  in  clo^Iunt  of  eight 
tafifUwn,  which  when  njaltiraare  known  ag  "haniii>." 
Each  clUBUtr  h  nncloeied    in  »   larf^  iiubt«nding 
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Ft(.  as.    loadloi  tMiunu  on  «  pUntitlas  In  Cuu  Rka. 

bract,  purple  in  nioHt  Hpui:ic«,  that  rull»  back  and 
<ln>iifl  3»  the  tlowi-T8  rtiM-n.  TIm!  hajtal  liowera,  which 
opon  firet.  urcpidlilliitv,  will]  only  ahDrt<?il  ^tamcnn. 
Toward  the  apex  the  Htatneti.H  become  larger  and 
m«r»  iwrfect,  whilo  tho  pistil  i»  grarflnally  rwiuced. 
ontit  at  the  apex  the  llowen^  are  entirely  gtait)inutL*. 
Usnnlly  W-sn  than  half  of  the  flower-clcaters  de- 
velop 08  fniit,  though  Iht  opening  of  thi^  «taminat<t 
Sowers  toward  thu  apex  continues  until  the  fruit 
at  tli«  base  in  matuiw.  The  cl'im-ly  pflckrd  cluRt<^r8 
of  anoppned  flowers  at  the  end  of  thu  frujt-fiUilk 
are  known  b«  ih*  "navel."  CFor  account*  of  the 
botanical  characters,  sea  Cyclop*"! ia  of  Amarican 
Horticultnro,  ond^r  Banitna  and  Musa,) 

Varviifx. 

Th«  iilinaRt  cottotloBS  varieties  of  bauDBB  aod 
pianuintii  are  all  cla»{fl«d  under  apedM  of  the 
genns  Hosa.  which,  with  five  other  ffenera,  com- 

ErlM»  tho  fnmily  MiiKnrcjt-.  In  the  lat«-jit  revision 
y  Schnmarn  the  k^dus  is  divided  into  forty-two 
cpi-cii'^  Thu  various  Tariotiv»  of  odible  bananas 
are  luoally  all  included  under  Urn  tiro  qwcie» 
y.  paradisiaea  and  U.  0ttven4Mii.  Ttio  latter  is 
the  dwarf  hanuia,  grtnta  in  lltv  Oanary  islandn  for 
the  Enfflisb  market  and  aIho  in  Uawaii.  if.  jtan- 
diMtiea  tiax  two  8Qb-a{WetM:  iionTia/M,  comprising 


the  plantains  or  cuoking  bananas,  which  are  of 
coarse  textUK  and  r'niy  slightly  f^wi^^t,  and  mpifn- 
tum,  comprising  the  majority  of  the  varietiw  of 
Bweet- fruited  bananas  thi^t  may  he  i-aten  raw. 
By  many  wriU:i>  the  plantain  (iwrmalU)  and  the 
common  banana  (JopiVrtru m)  are  regarded  a«  di*>- 
tinct  botanical  specit-s.  Practically  the  only  va- 
riety that  uppeurs  in  the  northern  markets  i«  thfi 
Martinique  or  -Inmaicn,  niRo  known  m  Groe  Michel 
and  Bluvfu-idB.  The  chief  advantaRe  of  tbia  va- 
riety is  the  superior  Bhipping  quality  of  the  fruit. 
It  is  to  be  r«i^rott<.-d  that  this  one  donireble  char- 
acter has  been  allowed  to  eickde  all  the  othtir 
varitttie«,  many  of  which  are  docidvdiy  superior  an 
table  fruit. 

The  plantainii  or  cooking  bananas  arc  worthy  of 
gmater  consideration  than  they  receive  in  this 
country.  Throajrhout  uU  tropical  cuuntnvs  thi-y 
are  prcftrrcd  for  cmAing.  und  it  would  seem  only 
a  question  of  time  until  they  will  be  addw!  to  our 
li«t  of  vfK^tiibli<ii.  In  New  Orleans  the  pupulation 
is  suflicienlly  in  tutich  with  the  tropics  to  afford 
a  limited  market  forpL-intains,  and  about  fi,0<:M>,fKXi 
Indivifhial  plantains  arc  annnally  shipped  to  that 
city  from  Britiah  Honduraa. 

Propagntiun  and  growth. 

Thv  banana  is  enttri^ly  seedless,  and  propagation 
is  accomplished  by  jilantinR  the  suckers  or  aprouts 
that  arisi^.  from  the  has<^  of  old  plants.  The«u  are 
of  two  kinds,  known  aa  "broad  leaf"  and  "sword" 
suckers.  The  former  arioe  from  short,  thick, 
sessile  bulbs  borne  at  the  surface  of  the  ground 
around  the  parent  plant,  the  latter  from  stalked 
bulbs  that  arise  lower  down.  Sword  suckers  are 
usually  considered  the  more  desirable.  For  plant- 
In)^,  thefie  are  removed  when  about  six  feet  hi^h 
and  the  bulbs  four  or  fire  inctiea  in  diameter.  Aa 
soon  as  they  aro  taken  up  they  an  cat  back  to 
ahout  one  foot  in  ten^h,  and  in  this  condition  they 
can  Ik-  kept  for  a  month  or  morw  before  planting. 

The  banana  is  very  exacting  with  respect  to 
soil.  To  do  w*'ll  the  land  must  be  very  rich  in 
humus,  muiiit,  but  very  W4?ll  drained.  In  poor 
situations  the  plants  may  do  well  at  first,  but  will 
run  out  in  a  few  yi-nrs  and  ui-i'd  to  \k  i¥j)Iant*d, 
when-ae  on  good  land  ihey  will  continue  to  produce 
fine  croiw  for  fifteen  or  twenty  yrars. 

The  plants  are  usually  spaced  foiirtwn  to  twenty 
feet  each  way.excfiit  in  parts  of  ("cmta  Rica,  where 
u  system  of  block  planting,  originatt-d  by  Mr.  John 
Keith,  is  practiced.  Thit;  syst^'m.  which  has  shown 
an  incrt-AA-tl  yiold  wherever  tried,  is  to  pbnt  in 
blocks  of  four  plants  each,  the  individual  plants 
being  about  four  feet  aptirt,  in  the  form  of  a 
square ;  the  blocks  are  2fi  s  25  feet,  ThU  pro- 
vidM  a  b»tt«r  ahade  for  the  b.ise  of  the  plant 
during  tbB  early  stages  of  itti  growth,  and  thus 
pri'venta  esceaaive  snckering. 

The  planU  usually  reqt]iri,>  about  twelve  months 
to  produce  a  mature  bunch.  Befor*  Iha  bunch 
HppearK,  suckers  will  start  from  the  base  which 
will  take  the  place  of  the  old  plant  or  trunk,  when 
it  is  eat  down  in  harvesting  the  bunch.  Only  enough 
suckers  are  allowed  to  develop  to  k»<<p  np  the  sue- 
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MNioa  tf  pims,  aad  k  fwistns  6one  experieaoe  t« 
jate*  *i  the  yrapur  tnte  Co  ftU»«  mtdtcn  to  grow 
» lM<  tben  vitl  b«  brs*  csUines  in  Um  smuoi 
vhea  tke  ki^nt  priaa  pnraiL  rntil  ihe  pluia 
an  htcc  eooi^  to  ihad*  tk>  grwinl.  it  is  dmccB* 
n>j  to  hecp  dowm  Uie  gnwtli  of  gnat  tad  weedsL 
Smm  pliaton  hav*  foaad  it  pratitsbkt  to  ww 
eiiiiWTtM  U  th»  dM»  of  pkating,  which  occupy 
the  Ktvud  ud  redsee  Uk  ttuber  of  cWaiagB 
that  it  M  aaccHHT  to  Bak«.  One  ot  the  wont 
—■if  rf  Ilia  taaaai  grrmv  r  la  gnm.  Itaappear- 
aaoa  faaplutatka  maf  ht  takes  aaarign  tkat 
the  plaitotiBB  vQl  aooa  cease  to  be  prodnctive.  U 
ia  mC  elear  rtetkr  the  gnat  it  aeftf;  as  indi- 
catiaa  that  the  mB  it  la  aoaw  vajr  depleted,  or 
wketker  it  t»  itself  the  real  caase  of  tbe  dete- 
nstatioa. 

DimiMM. 

The  baaaita  it  attacked  bjr  coiD|iaratiTel]r  tew 
diataaet.  Tbe  ady  om  caMiag  aarioat  dauga  la 
uy  af  Ike  ceaten  of  pwdpetioa  kere  cooaiienMl 
npeared  ia  tbe  Baeat  del  Ttm  r^ou  of  Paaawk 
Twa  diaaaae  kaa  beta  nada  tk«  tnbject  ot  a  cyeeial 
iiiiialittliiM  aad  fonad  to  be  of  hacb-nal  orieia. 
The  aaaa  diataaa  kaa  beea  rvporu-d  in  Ctwta  EUca, 
bat  it  sel^a  atlacka  rigorotu  {danU  growia^  is 
anttakla  atoatkaa. 

The  chief  oaaten  «f  banaaa  pntdaetioa  ID  AaMriea 
are  Catta  Rica  aad  Jatutra.  The  iaiporta  lor  the 
year  190G,  by  coitntn«s.  were  as  foUows : 

iamaka $3.2IS^36 

OMtoSin U68.989 

Oaba 1.4S73&S 

Hoadra 1.430.5W 

OiJoBkia 5«6,4» 

tmmm 4U.496 

mewana 39I.liS 

Bnt4  DdHl^o 283,960 

Britfafe  HwdBf 112,006 

GwCala 97.888 

Ottoreoaatitw &,M5 

Tber«  are  marked  differeacea  bctveea  tbe  cvl- 
turw  vf  Covta  Rica  aod  Jamaica,  and  alto  ia  lb« 
Bethoda  of  kaadlioic  tlie  fniilu  In  Cotta  Rica  the 
plaala  crow  to  a  morb  btrfcr  jriae  and  produce,  on 
tbe  ZJtngt.  liTp-T  traocbw.  In  Jamaica  the  mini- 
nrain  bnaeh  that  is  accepted  is  tkat  of  fire  bands, 
while  in  Conx  Ri<-a  nothing  •Bullor  than  Btrtn 
baadt  will  be  nw«iv«d.  In  Coeta  Kica  th»  coitar«  ii 
leat  taleanrt!  Ibaa  u  Jaauica.  Ia  the  Utter  place, 
capeciallj  on  tbe  aontb  aide  of  the  islaod  where  tbe 
^BBtattons  are  irrigat«d,  their  prt-»rot  a  Tcrr 
regnbr  appeaimncv.  The  ground  i»  liept  clt-xn  and 
the  rows  in  good  atijtnneat.  la  Cotta  Rica,  maay 
of  ibe  Urg«  pisntiitloiw  receire  little  attitntJon 
aside  from  tbe  rMooving  of  eapertaoas  cocken. 

TVoa^nrfafioN. 

As  bananas  are  all  gmwo  in  the  trapks  aad 
all  toM  in  temperale  cotiDtri«ii.  the  indoAry  ti  to  a 
large  extent  a  <|De«tion  nf  tranaportatioD.  Thia 
phaap  of  ibt)  ubjMt  baa  raeeived  noch  morv  care- 


ful attention  tkaa  kaa  the  mttt  sthctly  acricel- 
toral  Mk.  Tbe  hati—  it  chiaSy  ia  the  kaads  ef 
large  cowpaaJMi.  wUeh  an  ■tu'iartud  fnaatSj 
in  traaapoftatiaa.  Tbeae  an  xw  rnaaJilatol  ae 
tbat  aauif  «U  the  frnt  leoeirvd  ia  the  aorthva 
Biarketa  it  baadted  kf  tke  Catted  Fnit  Caanaav. 
Win  keatiaff  plaatatleaa  ia  Coata  Rica,  bad  is 
tHiaUr  aefaeled  tknai^  »kieh  it  a*  poaaiUa  to 
piatlract  taibeidi,  thai  cwaaifcratma  heariac 
qnito  as  laiidi  vei^  aa  the  aatan  ef  the  laaa. 
Eeeir  effort  is  awde  to  haadls  the  friil  pnaptly. 
In  amy  caeca  it  is  poasifab  to  lean  the  fralt  m 
the  ^aot  onto  the  staaaaar  that  b  to  tXMspert 
it  is  sfgkted.  TMephoeie  aiden  ara  thea  seal  to 
tbe  ditfeceBt  plaatotina  amgas  aad  the  trait 
is  rvihed  ia  by  tiai>4eada,  ao  that  it  net 
infreqpcatly  hspMae  that  a  sttaaaer  kares  the 
wharf  at  Port   Uim»  with  90.000  baaches  «t 


Vtmla  Kus- 


Tif.  HA.   L«dla(  lata  can  ttel  raa  (a  tte  wkatl. 

baaaaaa  that  wi-rt;  eroving  in  tbe  plaatatioaa 
kventy-foar  hours  tiefon.  the  serrice  calls  for 
atoaaMia  especially  oomtnictcd  t»  carry  tbia  fnuL 
Tbe  koUt  u«  eepedally  well  vvatiUted.  aad  la 
many  of  tbe  mere  leeeot  steaaiav  the  air  is  uti- 
fleiaily  cooled  before  it  puae*  onr  the  fnit.  Cold 
storage  ia  tbe  ordinary  sease  can  not  be  appUed  to 
tbe  baaaaa.  If  the  green  fruit  is  sebjected  to  a 
tonperatore  raoch  below  50°,  it  ia  iajored.  ao 
that,  ahbongh  it  nay  keep  afaaost  tade^telT,  it 
will  m*>-er  ripv^n.  To  avoid  tht*.  the  wharres  aad 
the  cars  into  which  tbe  bananas  are  kwM  are 
h^at«d  in  bringing  th«  froit  into  northern  porta  in 
the  winter  mooths. 

Tbe  dktribotion  of  bananas  to  the  fariow  citice 
is  handled  irith  the  aamc  Fzpeditioa  aa  the  sbip- 
pinK-  R^'fore  a  cargo  arrires  it  is  appurtiooed  to 
the  different  c«Rtt<rK  of  coasunplion.  so  that  in  a 
few  boure  after  tbe  arrival  of  a  ship  the  fruit  ia 
oa  Itji  way  to  distaat  parts  of  the  eooatry. 

Liieratmiw. 

The  Banana  in  Hawaii,  J.  E.  Btgeiiui  (IWM). 
Hawaii  Agric.  Hxp.  Sia^  Boll.  No.  7  :  Tbe  Baaaaa 
Indntry  ia  Jamaica.  Wa^  Fawcett  llSCO).  Bull. 
lloUBtcsl  Dept..  Jamaica.  Vol  tX.  put » :  Text-Book 
of  Tropical  Agricnltare.  H.  A.  A.  XiekolU  118921. 
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BARLET.  Hordfum  tatimim,  Jeasen.  Grantiiua. 
Ki^.  2«7-94. 

Bt  a.  A.  Moon. 

An  annual  oerul  grain,  fluppuscd  to  bo  natU'cof 
wewtorn  Asia,  snd  ciiltivatea  (rom  ths  fiarliest 
tinie«.  It  is  crown  fi>r  lh«  gram  ami  herhagfl,  the 
grain  UL'injT  used  nn  fotxl  for  lii-e-etoclt.  but 
obielly  in  the  making  of  mnlt  f(»r  h.>er. 
Flowcn  i>«rfi^ct,  the  atarnens  i,  etyl^  2, 
arranKeH  in  opikt^letfi  that  are  home  2  to  ti 
OD  DOtchL-a  or  nuilt»  of  Ibo  ruihia  jind  form- 
ing a  long  head  or  spike;  flowering  gluni<« 
O-nerVBd,  one  of  th^tm  nsually  tnng-awm-d, 
usually  porsiBting  about  the?  grain  oa  a  hull; 
empty  gliitnes  Vi'ry  narrow  and  surrounding 
tht>  spikeiet, 

Itarley  was  very   widely  grown   b«fore 
thu  dirintian  era  and  vim  ust'd  largi-Iy  as 
food  for  human  conaumption.   It«  use  aa  a 
breail  plant  ww«  univi-ntal  Lhrinighoul  the 
viviltsiM)   cuuntricvi  of    Europe,   Asia    and 
Africa,  down  to  the  clo«e  of  thfi  fifteenth 
contiiry,    U  grndnally  gavf.  way  to  tho  let- 
ter gfaine  for  bread-making,  and  is  now, 
and  will  hcnccfurth  pn>i>alily  U;  usi'.il  mostly 
as  an  animal  food  and  for  brewing 
piirpoisrs.    Th«  inhahitanW  of  the 
European  and    Asiatic   countries 
QBed  barley  rather  generally  as  a 
food  for  horftwt,  and  the  praetioo 
is  common  at  present   in  e*veTal 
of  thoflo  regions. 

According  to  the  Twelfth  Cen- 
sor thi-ri!  wtr»  in  the  TJnit4)d  Stat«8 
272.913  farms  reported  m  pro- 
during  barlt')'  In  1899.  The;  d«- 
vulwl  to  the  crop  4,470,196  ger»a, 
and  itecarvd  a  produ<;li«n  of  119,- 
G:K«77  basHelpi,  valued  at  *4l.631,7C2.  Thf  four  ' 
status  giving  Lhu  hig)iei)t  production  are,  in  order, 
California,  Minnefiota,  Niirth  Dakota  and  Wiwon- 
sin..  Aocording  to  the  Fourth  C«nBUB  of  Canada 
(1901).  there  were  in  the  iJorainion.  S"l,SO()  arrw* 
in  barley,  which  produced  22,224.366  liuahela. 

I  'arietta. 

For  all  practical  purposea,  barley  may  b«  claaai- 
Eed  as  aix-rowed.  foar-rowed.  and  two-rowed. 
Tfasre  are  also  Iwar^lesa,  bearded  and  hutlecu  varie- 
tiea  of  the  above  gronpa.  The  f(iur'n>w»d  barley 
doM  not  Knom  to  be  a  alittinct  variety,  but  a  vari- 
ation of  the  six-ruwed,  aa  often  tli«  iiix-rowod  bar- 
ley drops  two  rows  midway  op  the  epike,  the  apper 
part  being  nearly  fgur-rowed. 

Linasus  and  the  earlier  butunintA  recognited 
six  speciea : 

Sli-roweil  liorlaj* 
TVo-rowad  barleys 
N4k«d  barteya   . 


Fit.  m. 
Plomt  of  taitor. 


)  A.  Hordeuni  hezuticbmn 

I  t,  Hordipura  mliffini 

J  e.  Kiirdeum  distjcham 

r  if.  HontL'utn  '/.aociiUiB 

!t,  Kuftluum  i'iiiIi'JlW 

/.  Hnrdeutn  nudutn 


vurn,  which  is  taken  in  th@  tten^  of  a  group-fpeciea. 
All  the  caltirated  barleys  arc  auppwied  to  be  de- 
rived from  the  wild  Woat  iX^ian  Hordrntm  9f»n- 
(aactim,  0.  Korh. 

The  term  "variety"  is  uai-d  by  seedsmen,  plant- 
breeders  and  tarmera  in  a  wider  and  not  bo  rigid 
«tn*e  as  that  applit^  by  tlie  Iwitani^t,  Rac«»  of 
barley,  the  type  of  which  haa  been  materially 
changi-d  by  careful  Beloction  or  cruAft-breeding  fo» 
a  period  of  yo&rs,  are  in  common  practice  desig- 
nated afl  "  varieties," 

The  Munrthury  ur  Manchuria,  Odi^rbruuker.  Golden 
Queen,  Ilnnnn.  Silver  King,  and  the  like,  are  l«rBifl 
that  have  bi^n  given  to  varioutt  strains  of  barley, 
and  each  i*  uftt^n  used  ar>  applying  to  a  distinct 
variety.  In  common  practice  the  name  of  tha 
country  from  which  a  grain  U  received  is  often 
applied  %•>  the  variety  and  may  become  known  ot« 
a  great  ijxt^^iit  of  t^Tritury.  The  Uanshaiy  lutrtey 
is  known  throughout  the  t  nited  States  and  Canada, 
and  is  more  generally  grown  in  parts  of  the  middle 
WtuKt  than  any  other  type. 

fultun, 

A^aptabilitjf.  —  Ua^hy  la  grown  under  a  wider 
range  of  noil  and  olimAtic  conditions  than  any 
other  cereal,  and  readily  adjusts  itself  to  the 
natural  environments  under  which  it  in  placed. 
In  Eorniie.  kirley  in  grown  from  the  Mediterra- 
nean sea  to  Lapland,  70°  north  latitude,  and   in 


/ 


/ 


Kotanists  now  generally  group  all  these  as  Kub- 
types  under  tbe  Botanical  name  of  flardeum  mli- 


Wit.  m.  BoAdi  ot  BUuburr 
ta  Hsitrliuttai  bulnr.  tai 
eoBpaiiieo  <rl  th  Od«rbi  ucket . 


nt-m.  Chvactfdatle keadt 
ot  odKbrwttn  taier.  wltk 
low*i  bMnda  cttnei  tn 
■IMW  UTaatemeiit  of  fen- 

a>li  fwn.  *ldo  and  fdi*. 
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Fijt.  im.    Tltneo 
iMatotracait, 

N  CtMIBCUIIS- 

UcfommaD  to 
■he  >u-nnnd 


AiBtrieB  from  southern  rnliromi»  and  eastward  tn 

tlMCo|merRfverEx]i«irirnunl$utionr»rTninA1sLukii. 

While  Mrley  can  be  raiaed   on  a  wide  range  of 

BoUi,  it  grows  bv«t  and  yiM»  thv  , 

most  m^ebftble  grain  whea  Ktovra 

on  old,  welNatx1ue<]  lands,  whem 

fcbe  pUnt-root]   ia  n-adily  ulituin- 

ablo.  Barley  is  aneatly-matiiritit; 

citubI,  and    the    root    growth   is 

ahorter   and    Lees    aliundiint    than 

that  of  oats  or  wheat ;  conflc-qaiintly, 

it  is  necessary  to  aow  it  on  land 

that  ifl  in  a  hii;h  sUite  of  fertility 

ud  cultivaliun.   A  rich  clay  lutim 

Menu  to  he  preferahte.  It  in  easily 

biJuTMi  whik*  Ihtt  pluntii  arv  youn^ 

by  an  overaljundmnce  of  mui^ttire, 

and,  thftri>fnn',  sEinuld  not  hft  sown 

on  land  that  is  aoggy.or  where  the 

water-line  U  tw  near  tbo  fliirfait;. 
ftatatioti.  —  Bitrky     should     be 

grown  in  rotation,  and  nut  cnn- 

tiniiouMly  on  th«  same 
land.  Whun  corn  is 
one  of  the  crnps,  a 
good  rotation  id  com 
on  land  that  the  previ- 
ous yc-ar  hud  t)L-en  in 
hay  or  puature.  and 
barley  to  follow  corn, 
at  whk'h  titnt!  the 
land  should  be  needed 
to  clover  and  timothy, 
or  clover  and  blue- 
grsM.  One  or  two 
crops  of  clover  can  be 
cut  ths  yi.«ir  follnwinjt 
barley,  and  the  land 
can  hi  ii3«i  fnr  jias' 
ture  f>r  hay-Ufld  the 
year  foKowing  clover. 
Tile  land  may  be  ma- 
tiuri^d  to  advantage  at 
any  lime  afu-r  the 
clover  IB  seicu  red.  pref- 
erably the,  foliowinjf 
fall  and  winter,  Ity 
runninu  a  line  -tooth 
harnfw  over  Ihu  grniM- 
land  in  the  :<pnnK.  the 
niannm  will  bi^  dla- 
tributi>d  evi-nly.  and 
the  fine  roots  of  the 
varioufl  ^rn^kM  will 
hold  the  fertility  near 
the  exirface,  whcro  it 
can  be  utilized  to  a 
certain  extt^nt  by  the 
Kruwex  and  HuhHi*- 
quently  by  the  foUow- 
lii;;   corn  and    Imrloy 

itr.aauBdardrwo'tviridTa-  reC'-'mmendod  whMi  & 
tutf.  LowMtMr.ix'iivi'^i  rcKular  fouryoare'ro- 
Mil  mm  M*  uid  totm         t&tion  IS  deaired.   Mar- 
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ley  d(*e  welt  on  land  that  haa  grown  potatoes, 
iK^ota  and  fiardun-truck  the  prv'vioiia  y*rar. 

Sei-jlJirii. —  Moch  caru  ahould  lie  given  to  the 
preparation  of  the  seed-bed  to  jicet  th«  beet  yiolds. 
Pall -pi'?  wing  i»  preferable  io  spring-plowing. 
When  the  land  is  fall-plowed,  it  should  be  diftked 
lliiiriHiirhiy  in  tht-  sprinK  and  put  tn  gmid  tilth 
as  early  as  the  ground  will  aJdmit  of  working 
to  advantage.  After  diRking,  if  the  ground  ia 
inclined  to  l>e  lumpy,  il  should  huvt;  a  pliinker 
or  roller  run  over  it  tn  crush  the  lumps;  then 
Ihc  preparation  is  finiehL-d  by  going  uvur  tho 
ground  with  a  fine-totith  harrow. 

Sriiriiiu  /A«  sf/rl.  -Bark^y  is  sown  with  eitht-r 
the  drill  or  the  broadcast  st^edcr  at  the  rate  of 
one  and  one-half  to  two  and  one-hiilf  IniKhi'M  of 
bpimI  per  acre  ;  when  the  JiwdiT  Is  used,  alniut  one 
peck  more  seed  per  acre  should  be  nsed  than  when 
it  Is  sown  with  the  drill.  The  tmc  of  Bceding 
varies  in  ditTi'rent  localities,  but  in  general  IqIIows 
thti  wheai-iitiisiin);.  and  privitka  oat^owing.  In 
WisconHin.  barley  is  sown  .\|)ril  10  to  May  10, 
depending  on  tli«  eartineits  or  lateneaa  of  the 
season.  In  t)i«  euuthern  states,  barley  in  sown 
with  anccefls  in  the  fall,  but  spring-seeding  is  the 
general  csstom  throo^hwit  Iheoar- 
ley-growing  statea  of  the  Nortb. 
In  WiMconain,  at  the  Expeririunt 
Station  farm,  all  except  ana  of  the 
testa  made  with  fall^own  barltty 
havM  ruHiilt^  in  a  compIeUv  failure. 

After  the  barley  ta  souti,  it  is 
W(>!l  to  run  ov*r  the  enrfacu  of  the 
Rround  with  a  line-tooth  harrow, 
I.uin|i;<  of  dirt.  cliit»  of  mannrt-  or 
any  coarse  litter  should  not  be  left 
on  the  land. 

Nu  cereal  crop  van  be  used  to 
lietttT  advantage  as  a  nwrae  crnp 
with  ntfalfft,  clovor  or  hny  graaA  « 
in  general,  than  barley,  as  it  sel- 
dom lodgm*  and  is  not  m  tall  and 
leafy  aa  to  prevent  the  entrance  of 
air  and  .sunti^ht.  It  di>e.<4  not  draw 
«o  heavily  on  the  niuiMture  of  the 
soil  as  the  other  cereals,  which  is  a 
d*rf^ided  advantage  to  tho  clover 
and  gr&pftfa.  Whrn  utaed  &»  a  nnrse 
crtip  with  alfalfa  or  cumaion  clo- 
vers, it  should  be  seeded  iit  the  rate  fit-  IS*- 
of  thrw  p«^ks  or  one  bushel  of  ^'"^  ?""*« 
w?wi  iHT  twrif.  when  it  w  d<-sir»- 
ble  to  sow  barley  on  very  rich,  mellow  soil,  it  ia 
well  not  to  BOW  more  than  five  peckn  per  acre,  as 
the  tendency  ia  to  lodgo,  If  aown  more  thickly. 
HarWy  (\\\s  better  than  most  eereala  after  lodging. 
but  is  fally  lu*  dilBcuH  to  harvwt,  and  thi^rvforc  an 
elTnrt  shonid  be  made  al  the  timr  of  VL-cding  to 
prwvent  lodging,  when  the  anil  ia  of  doubtful 
character. 

If  land  ia  very  rich,  and  the  cereal  crop*  gener- 
ally lixige,  the  iivor-ahijndancH  of  fertility  can  b« 
reduced  readily  by  growing  crirn.  wheat  or  millet. 
Often  a  crop  of  milk't  can  ho  »vcur«d  afl«r  ft 
cutting  of  oat-hay  has  been  taken  from  the  bind. 
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which  will  tudxlly  put  tho  land  in  proper  condition 
for  ImHeT  the  followiii)f  yctar,  \»  a  nile,  thu  for- 
nKT  will  ti&vn  mirrc  diRicnlly  in  Muppljintc  hia  land 
u'ilh  the  proper  food  elemf^nUi  an  a  (iri^'paration  for 
a  barloy  crop  than  in  re- 
ducing; them. 

Uarttilinf.  —  One  of  the 
chief  arRTunento  usL-d  agaiRKt 
barley-cuIturB  in  tho  part 
hiu  iKva  the  many  annoy- 
ances experienced  li«cauHe  uf 
tho  baam  while  binding, 
thnifthinif  11  n  d 
other  KandiiiiK. 
This  attitude  liix- 
pUyed  by  fami- 
pra  led  to  the  in- 
troductioQ  of 
beardless  barleys, 
which  hflve  not 
aa  yet  proceeded 
l>cyiwid  thi)  ex- 
perimental Htage. 
At  thij  Wisconsin 
Station,  through 
a  Severn)  years' 
tost,  t]ie  bcnnl- 
lesa  barleya  were 
found  to  bo  wv^a,k 
in  rtraw  and  poor 
yieldera  romitared 
with  tho  l«?arded 
liarlej'R.  Thu  ker- 
nels were  much 
more  shrunken. 
and  did  ncit  looli 
Ai>  healthy  and 
vigorous.  The 
[train  of  the 
IieardloRS  bnrloy» 
w«i);h»l  two  to 
ten   ]»ounda    lejH 

[)or  mi-aaared 
innliel  llinn  timt 
of  the  hoiirdvHl 
barleys  Rrown 
undt.T  the  fianiiv 
eonditiitne.  The 
jrifild  wa*  fifteen 
bushol*  l<u«s  por 
acru  thiin  that  of 
tho  Siliin:<hary  or 
Oderhruclter  barleys  on  the  Station  farm.  The  ob- 
jeotion  to  the  beard*  by  hariey-Kriiworn  i:4consid- 
eiabljr  I'Msened  since  the  advent  of  the  liarvest^r 
and  aelf-feeder. 

Dairley  i*  mono  e^ily  fnjnred  by  rain,  dew  or 
sansfaiiw  than  tlw  oth«r  cer«al  oropa,  and  U  often 
n.-diicvd  in  vitluo  from  tlie  mallBtL^r*a  tttandpoint 
om^-hnlf  becnusa  of  dLuoloration  of  the  grain. 
Th«  discolomtion  of  tiM  ((rain  tims  not  c-HiutK  1h« 
finding  elvmenU  to  deteri^irale,  to  any  gn^t  ox- 
lunt,  and  thn  fiirrner  ahoald  f«y<<)  aut^h  ^ain  rather 
than  try  to  fonyi  it  on  the  market.  To  pri>vont 
diacoloraiioBt  th«  grain  sfaould  be  harvested  before 


na>  >»•    MoBnga  t>M>4«4  buIloM 

baikr.  wtih  toint  bmiitt  cUppmi 
to  ahow  ftrranErmfrl  c-l  kernuli 
tram  (Ida  taa  odL-n,  Kniual 
iiitri^  to  r«^hi>,  with  bMinl  »x^ 
IcDiIrd,  M  rlgbl. 


thu  ripening  has  wlvaoixfl  loo  far.  If  pat  in  roaoit 
shiKks.  xiAing  about  ten  bundles  in  a  shock  and 
cnvKring  with  two  bnndloa  a«  a  cap,  barley  wilt, 
cure  nicely  withvul  disculoring  unlese  beary  rains 
occur.  The  bundles  nsed  for  cappins  can  be  drawD 
in  and  tbr««hed  wpAratety  from  Uie  bvlk  of  th« 
crop,  and  retai&ed  for  feed  or  a«ed. 

Barlrp  ditnutt. 

BiiHc?  ia  afTectwl  by  rust,  mihJew  and  smnt. 
No  elTiJctive  remedy  haa  been  found  for  mst  and 
Rtildfw.  l^mnt  oan  be  T«,-<ttic>ij  by  the  fomaldehyde 
method  of  treatment.  Smul  ia  a  fungous  disease 
caused  by  minute  spores  ludicing  underneath  the 
hull  of  the  barley  grains  prvrioos  to  the  ripening 
period.  These  little  apores  remain  inactive  until 
the  barW  in  iilniit^-d.  when  Iht'v  etrminal*)  with 
the  seed  and  send  hair-like  threads  up  through  the 
stem  of  the  ptiint.  PracLically  all  hejidii  growiD|r 
from  a  seMl  which  contains  the  omut  spores  are 
smutted  and  the  grain  is  destroyed.  Ad  soon  a* 
the  smut  iH  maturod  fully,  it  is  blown  bv  llie  wind 
to  unatrect*^!  heads  of  barley  and  Hnils  lodging 
bi-nealh  thv  hulls  of  the  unrtiwntid  kertiek  The 
hulls  cl«se  over  the  xpiires  at  the  time  of  ripening 
and  hold  thttm  oiTun'ly  until  gi'miinntion  begins 
when  ttie  Bp(»r«(  begin  their  deadly  work. 

Two  kinds  of  smut  ufFect  barfev,  the  cloMd  or 
covered  mnut  [Vftihgo  korda).  and  thu  loose  smut 
(Vtlilago  nu'la).  The  formaldi-hyde  treatment  is 
satisfM'tory  against  tliv  clow-d  xniut,  but  not 
against  the  looxs  ur  open  smut.  Hot  water  ia  nuw 
recommended  for  both  kinds.  The  barley  crop  of 
Wisconsin  was  atfecti^d  with  Hmiil  to  the  extent  of 
6  p*T  cont  in  thi-  seawin  of  1905.  When  bart^?y 
had  been  sown  on  tu»t  with  und  without  treatHivnt, 
a  n^uctiun  of  1  i>er  cent  was  reported  in  faTor  of 
the  trcutcd  sm-d. 

Treatment.— Make  a  solution  by  pnnring  one 
pint  of  formaldk'hydo  into  twenty  gallons  of  water, 
the  solution  to  be  placed  in  barrels  or  a  trough. 
Sncka  of  barley  ahoold  be  rabmerged  in  the  aoln- 
tion  for  ten  minutes,  then  oip^tica  on  I  threehuiff 
floor  or  platform  to  dry.  Afti-r  the  treataent,  S 
the  scdd  burley  is  covi-n.'d  for  uhimt  two  hours  with 
oilcloth  or  blankets  so  that  the  fumes  of  the 
foriuftldehyde  can  act  on  tho  spores,  the  treatment 
will  be  much  more  effei-live. 

Kxt<-n*ive  i^xp&rimonts  have  been  made  at  the 
Wisconsin  Station  with  the  hot-watfr  treatment  of 
eet^d  for  nmuU  Thv  hob-water  treatment  was  found 
thoroughly  c^fToctive  against  both  kinds  of  smal, 
and  it  is  a  very  sim^e  operation.  The  grain  ia 
p1ac«>d  in  gunny  sacks  and  tiubnuTgHl  for  twelve 
hours  in  cold  wat«r  to  soften  the  hull  and  berry.  It 
is  then  removed  and  nllon-ed  to  drain  for  an  hour, 
The  Mcka  are  then  mbmei^ed  in  hot  water  at  a 
constant  temperature  of  K^  t'.,  for  a  period  of  not 
ovtT  six  minutivn.  Provision  must  be  made  to  add 
hot  water  to  keep  the  tempcTBtaie  oonstant,  at  tt 
will  he  ti>v(<i-i.»d  when  the  grain  lit  put  in.  It  is 
well  to  put  the  gmin  in  anulber  tank  uf  hot  water 
thjit  h-ia  a  temperature  a  little  lielow  I'dCP  P.,  in 
order  ti  heat  tho  grain  Iwfore  putting  it  in  the 
tank  with  the  constant  temperstore.   The  seed 
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^HHild  be  (town  the  same  day  ur  the  day  following, 
as  It  will  Rprout.  Thi^i  vx|K!riroents  nindn  at  Wis- 
eotiain  &re  Kportal  in  tht>  Tw^iity-thint  Aiitiuiil 
K«port  of  the  Wiwonsin  Agricultural  Esiveriraent 
Station,  19(X>. 

L'ifM  in  America. 

In  the  Ij'nited  Stabut 
ttnd  Cannda,  barley  Is 
Oi<tHl  almotit  exeludiveLy 
for  malting  parrvoiwa  and 
aa  a  food  for  domeBtic 
animals.  lU  »»<,-  an  a 
hum.in  diet  is  limiUi],  \iv 
infi  confined  to  a  few 
pfjiarations  eonimonly 
known  as  pearl  bnrley.  In 
the  Pacific  9tat«9  bnriVy  n 
grown  genfrally  as  hay 
ami  grain  for  hHrtn-s.  An  a  hay  it  in  cut  ami  cured 
when  in  the  uarly  milk  nlaee.  Tim  (train  is  M  wholu, 
or  milled  by  pa.<sing  between  rollttni  which  merely 
cni^h  it.  If  uniuni]  likt-  mill  fowls,  the  iilinndancc 
of  };luten  th^n-in  maken  a  atit'ky  ttisus  when  brought 
in  i;»ntaot  with  nKiisture.  Horrn^n  nre  fcrf  barli-y 
only  to  a  liniit«<l  ?xl<;tit  in  the  oat-growing  iitate«. 
In  Canada  and  Ihc  lJiiil«<I  i^tutea.  swiae  and  [>oiiltry 
anj  M  rather  gtrnurally  on  hurley,  unil  si!  feudLTH 
atbeat  to  its  high  value  a.<i  a  producer  of  pork  and 
bacon  of  the  flnwtl  grade-  The  iif»e  of  harivy  ai«  a 


ffted  for  dairy  animalii.  Horae«  and  other  farm 
animals  ore  fed  to  a  UniitMl  i>xtent  on  brvwvts' 
grninH,  and  aro  said  to  relish  them.  The  brewera" 
grnina,  which  may  bo  tuisiiired  aithtsr  wet  or  dry, 
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are  the  barley  grains  after  the  snlnbte  dcxtria  and 
Bugar  have  b«,-en  extracted  for  the  pijrp(isf.  of 
making  beer.  Those  by-product*  aicumulat*.-  at. 
brt^weries  in  grwa.t  qiiantitiiai,  and  ofu-n  can  be 
purchaxtid  fur  1>n»  than  Iht*  actual  fi>rllli7.{ng  vatoa 
containt^d  therein.  By  judicious  feeding  and  a 
pri>[wr  rt^gard  to  the  saving  of  thH*  manar*  a  farmer 
may  secure  the  feeding  value  practically  free. 

The  digcfltibli-  uiilrienta,  fcrtiliwng  corwtitoents 
and  cumpauition  aa  givi'n  in  Honry'a  "FoL-dfl  and 
Feeding"  ar*  aa  follows  ; 


Diucsnnui  Hutbibntb  a»u  FjtBTiLtzmG  CoxsTrruBNTa  or  Baelhy,  UM-r-aritoiiTS  and  Bbewers'  tiRAtita 


Maui  orritD 


Bwl«]r 

HaltHtprouu 

Brpwsni'  j^bw  (val) 
Br««rera'  graiiw  (dried) 


niMidr 
in  too 

panuiU 


ItonBd* 

8».t 

89.8 

24.3 

91.8 
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PiwKlll 


Unrbu- 

Poondi 
CS.6 
ST.l 
9.3 
M3 
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Paund* 

15.1 

S5.5 

8.9 

36J 


7.9 
14.3 

3.1 
10.3 


PotMh 


PiHiniU 

4.8 

16.3 

0.5 

0.9 


A^-xsxoE  CoupOBfTioH  or  Baklst  abid  its  BY-PSOmiCTB. 


Bwlcy 

B«ri«jmMl  .... 
BtrlcT  Mraeninss  ■   ■ 

Brvwrni'  icraliw  (wet) 
UrvwRrx'  i;ratiu  (lEriod! 
ilnlt'«|)roal«  .... 
8lrt.w 


PiinwcilnBB  wiinpoBlHim 


Water 


10.9 
11.9 
12.2 
76.7 
8£ 

&8 


AMi 


Z4 

2.6 
3.6 
1.0 
S.6 
&.7 
8.8 


food  for  domestk  animalH  ia  becoming  more  popu- 
lar as  the  farmerx  Vara  itn  fiixilng  value. 

By-prodtuiB, 

The  princip&I  by-prodacta  of  barley  when  UMod 
for  brewing,  arc  malt-»|iroiit«  and  brewwrs' 
graim.  (ht-  latter  of  which  are  u»ed  oxtonsively  aa 


Prolaln 


124 
IO.B 
12.S 

19;9 

28.2 

8.7 


Crude  nii*r 


frna  eitrkfl     bimkI         uialr* 


S9.8 

6&8 

Q1.S 
1&6 
61.7 
t8£ 
39.5 


Liitnovre. 

Thu  road«r  i»  referred  to  thi>  bulli^tins  issued  by 
several  of  the  experimt^nt  stations,  and  by  th» 
UniU'd  StAt«ii  tVpartmunt  of  Agricaltvr*.  More 
ur  leSA  extended  treatment  of  nnrley  ia  girtn 
in  the  fciElowint:  public^tiune  :  Ami-rican  Browera* 
Ituriuw  :   Pream.  Elumenta  of  Agricultnre;  Hwiry. 
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Fwde  and  Feeding  ;  Hunt,  Cerealfi  in  America ; 
Wilfox  am!  Smith,  Furnnirs*  Cyclopedia  of  Agri- 
culture ;  Wiacunflin  Gxpi-riment  A.s»oci.ition.  ?,A 
ard  -Ith  reporta;  WiM:oni*iii  1^xp»r[iii(*[it  SUtiun 
repiirts.  "Al.  21,  22,  2.'i;  Yearboaka  o.f  the  United 
States  Department  of  Agricaltura. 

BEAN,  FIELD.    Pliam^us  vaJgarU,  Lint.   Lrgu- 
iiiituua.   KtKH,  ^5-302, 

By  J.  L.  Stone. 

Annual  ptanta  of  bnsh  or  twining  habit,  rtt  nn- 
known  habitat  but  probably  native  to  the  New 
World,  grown  for  the  vdibh  sttwds.  ^  -^ 
l^'iivvtt  3-foliolutv.  thu  luuflutA  flUilkt<d 
and  stipellste.  entire;  flowers  papilion- 
aceoaa,  gnjeniah,  whitish  oi  tinti^d  with 
blue  ur  Mutih,  few  at  tbti  ujiex:  of  a 
flhort  axillary  [Mxlanclm,  th«  Rtumoiw  9 
and  1,  pistil  1  and  contained  within  the 
stamen  tube,  which  ii;  enclw«.-d  in  th« 
BpiriolkHl  or  twi^tL-d  hvvl  («,  Fig.  2y'>); 
fniit  a  lon^,  li-valved  pod  containing 
many  ulilong  or  somHimes  oval  ^».ils.  of 
many  e^lora.  The  common  gaixlen  unrip 
boana  uny.  of  thu  snmi!  tiiiiwii-.v.  Tlio  bush 
beanu  are  oft^n  iteparated  aa  a  distin^^t 
apeci'eA,  P.  Hatiue,  but  both  tii^h  and  p<>lv 
variotJfs  aru  undoubti?dly  domeetic  de- 
rivativea  of  one  apeciea, 

Whik>  beana  hare  been  ktowh  ana 
tund]  fur  human  fiwd  in  various  forms 
from  a  very  early  dale,  the  prodnction  of 
commercial  dried  beans  i«<if  rwenl  itriKtn. 
It  '»  stated  that  in  ISSti  Stephen  Cue  brought 
from  the  eastern  part  of  NVw  Voric  into  tho 
town  of  Vat«A,  llrlcanM  (■.oiiiity,  n  sinjile  pint 
of  beans.  H«  planted  them,  and  frnm  the 
ffQCCeaaiTV  products  of  thrw  yi-ars.  hi:^  eon. 
Tnnitt  0.  Coc,  in  18li!)  raised  a  small  crop  of 
beans  and  sold  a  load  of  thirty-thrri-  buuht'ls 
to  H.  V.  Pri'ntias.  of  Albion,  the  only  man  in 
the  county  who  could  be  induced  to  buy  no 
many.  Thi?  ia  injppo»t.<ri  to  he  tMv  tirat  load 
of  beana  itutd  in  wetitern  New  York,  and  it 
is  probablti  that  up  to  thnt  timo  tht'r«  hud 
not  existed  anywhere  in  the  world  an  orRan- 
ixod  industry  for  producintc  and  distributing 
commercial  dritnl  beans. 

From  thia  humble  beginning  Fiprant;;  an  industry 
that  hn«  produc>>d  in  the  slate  of  New  Vork  ulune 
for  the  la«t  thirty  years  one  to  two  million  hunhelA 
of  bean*  per  year.  For  many  yeara  the  production 
of  commarcial  beans  was  i:onl)ned  to  Drleans 
coonty,  but  it  eradunlly  »pn-jkd  Ifi  other  counLivs 
and  lattn-  was  taVen  up  in  other  states.  This  derel- 
opment  haa  occurred  in  abnnt  sixty  y^nni.  hot 
dnrinj;  tho  first  twenty.five  years  of  thia  period 
the  prodnction  did  nut  ri^  to  2  per  cont  of  itii 

? resent  volnme.  The  early  iuttl«r«  of  wc«t«n)  Now 
ork  depended  principally  on  the  wite  of  wheat 
for  their  c.iAh  income,  and  i^a^U-rn  markiitd  wcri; 
larguly  depL-ndcot  on  the  whuat  grown  in  western 


New  York.  The  advent  of  the  weevil  in  1846^ 
which  proved  very  dflHtrnctiv^  in  th«  wbes^ftelds, 
olTerwd  to  farnwrx  the  lintt  tnducement  to  experi- 
ment in  raising  beans.  However,  tlio  industry 
made  little  ^owth  down  to  IWJl.  At  this  time 
the  government  began  to  bay  bt-ans  for  tiae  in  the 
army  and  during  Ihu  yearit  vf  thv  civil  war  pro- 
duction increased  very  rapidly,  .^t  the  cWe  of  the 
war  the  government  demand  cea-s*^,  but  th«  soldiers 
had  UiamMl  to  i*at  bt^^ns  and  they  carried  the 
habit  back  with  them  into  home  life  and  induc(td 
others  ta  eat  heana  n)»o.  Thiii:  aro*i«>  the  consuntp- 
tivo  demand  for  heang  that  haa  mad«  poflaibW  the 
groat  dvvelupmi^nt  of  thu  induH* 
tr)'.  Other  cauwa  have  influ- 
enced the  extension  of  the  con- 
aumption  of  beans  in  certain 
localities,  hnt  none  werp  of  »o 
widtaproad  influence  as  the  civil 
war.  At  the  present  time  the 
practice  of  canning  beans  in 
cuovoniontand  attractive  fornui 
ii  doing  much  to  extend  their 
use. 

According  to  tho  Twelfth  C#n. 
ROii  of  the  Tnili'd  Stntos  (crop 
of  lSi»9),  Michigan  is  the  larg- 
est producer  of  comfflvrciiil  dried 
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beans  of  any  of  the 
stftU's.  In  the  previous 
ivuMiw  n.'pi)rtt<  of  the 
crupBof  1S7S  and  1889.  New 
York  ranked  first  in  betn 
pntdnctioR.  In  i^~%  New 
York  produced  42.4  per  cent 
and  in  1889,^.1  per  cent  of 
tho  total  crop  of  the  United 
Statefl.  The  weather  condi- 
tions in  New  York  in  1899 
Wfiro  more  unfavorable  and 
the  lx>an  crop  was  numerically  small,  falling  to 
^6,9  per  cont  of  the  total  crop  of  the  United 
States,  while  Michigan  prodnoM  Xi'  per  cent  of 
thn  same.  It  is  &8»erte<l  by  dcalem  in  beans  in 
Ni-w  York  that  the  state  t>til1  Icadx  in  production 
in  normal  seasons,  but  owing  to  the  fact  that  no 
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ttetntiea  niatiag  to  beans  are  t&k«t  «xc«pt  in 
ceBsiu  years,  it  is  difficult  tvconlirni  or  rofuU)  the 
amertion. 

The  following  tabl«,  from  thi*  Report  of  the 
Twelfth  Cenaiu,  gives  the  sUtistics  of  bean  |>ri> 
ductinn  fur  the  seaiion  189!)  as  (wmparod  with 
1889: 


C3imate. — As  to  th*  climntie  limitntioiu  of  cnm- 
iDttrctikl  bean-)in*owiiii;t  wc  are  anctTtain.  Aa  &  mat- 
ter of  fact,  the  indnutry  iif  at  privttfiit  cunfinvd  to 
the  northern  bariii;r  of  thfi  llnit»-rl  States,  a  part  of 
Culirornia  and  to  southern  Canada.  The  j^ftrdtin 
iMiana  are  extensively  urown  in  more  suuthem  and 
warmer  localitieB,   and   no  doubt  the   Hold  crop 


STAna  CDi.TiVAnNr,  1,000  Acki»  or  Uore  or  Dkans  in  ISt)9.    Arranged  is  tieacsxoifiG 
Obdrh  op  HRODumoN  :  Also  thb  PB«»iicno!J  in  is89. 


STATia 


UeebiKMi  •  •  • 
Now  York  .  . 
California  .  . 
Fltirida  .  .  . 
UBino    .... 

vinnniH  .  .  . 

North  CaroHn* 
Teaii«BBHe  .  . 
UiMuuri  .  .  . 
Uino'CBQtii  .  . 
New  MutJMi  . 
Indiana  .  .  . 
lIlinuM  .... 
New  Hampehire 
Colorado  .  .  . 
Vftrmont  .   .  . 

Iowa 

PaiuuvWuia  . 

OMd 

Alkbam^  .  .  . 
G«orgis  .  .  . 
ArbUMB .  .  . 
SoDth  Cftrolina 


AMW 


167,025 

129,293 

4&.861 

»,I8» 

io;iS2 

6,411 

6,381 
6,563 
4.378 
8£90 
$.349 
2,999 
3,451 
2.892 
2,634 
2,401 
2,427 
2.182 

1,765 
1,927 
1.490 
1.6&7 


i,»oe,4i» 

l,a«0,44& 
6&8,SIS 
176,304 
i;t7.290 
6«.1S9 
43.518 
4B.7!W 
4fi,3'l7 
S6.317 
36,022 
30,171 
30.122 
29.390 
28.570 
27,172 
24.903 
28.9.17 

17,8$& 
17.48!> 
15,aa2 
14,92S 


VbIu* 


#2,361.020 

2,472,668. 

1,022.S8S 

139.S4» 

290 .8SB 
6e.066 

fio.Toa 

67,660 
73,860 
4S,685 
73,001 
46,2^1 
46.0S4 
62.799 
49.16!) 
51 .629 
38.396 
88,719 
33,307 
lE,-y)7 
17,!<82 
17,046 
13,936 


TrnlllHU     I    J^rirr  firr 


1.82 
]£S 
0,79 
2.12 
1.18 
1.02 
1.18 
1.62 
1.37 
2.03 
1X3 
1.53 
2.09 
1.72 
1.90 
1.54 
1.G2 
1.7(j 
0.ff? 
1,03 
1.0S 
.93 


In  lam 


434,014 

1,111,610 

713.480 

6.61S 
149.710 
24,048 
S6.909 
29,780 
29,eS2 
61^009 

7348 
S4,988 
21,808 
44,689 

7,a6B 
81,880 
83.769 
11.3r>6 
30.213 

4,^1 
19.6 1» 

8.&T0 


ef  lucnABa 


316,2 
22.4 

7.7" 
2.5660 
8.3" 

133.7 
34.2 
63.7 
&4.0 
40.6» 

359.3 
13.8* 
41.4 
«2.7» 

283.8 
14.8* 
28,3» 

U0.0 
3r.O" 

269.0 
|0,9* 
SI  .8 
86.1 


Tbo  Dominion  of  Canada  had  4S,6S4  acres  of 
baiM  Is  1901,  vith  a  yi«:Id  of  861,3:^  hii»hd». 

CaUurf, 

SaU. — "Too  poor  to  grow  whit«  b*aM"  ii  a  com- 
mon expriission  with  same  farmers  in  d(*iicr!hing 
Hoilfi  in  a  low  state  of  f>.-rtility.  This  would  so<^m 
to  indicate  that  bvaiis  will  thrive  on  poor  land  bel- 
ter than  miiat  ctoj*.  Bviins  will  grow  on  a  variety 
of  aoils  and  iirrhiips  give  fair  j'JL-idit  on  »oi1s  not 
strong  enoiifh  for  satinfactory  results  with  corn 
or  potntoe»  ;  nvvitrthHww,  urolitabk-  bitaii-iirowing 
miuireii  soils  well  adaptea  to  tile  crop  and  in  a 
good  or  avftn  high  Rtatfl  of  fertility,  tikit  moat 
IcfEuminons  crop*,  heans  reach  their  highest  de- 
velopment on  limestone  wuiln.  ('lay  luanio,  if  wrU 
drained,  and  ttandy  or  grnvelly  louraB  if  well  snp- 
plied  with  hunu!!  and  properly  fertilized,  will  ijrow 
i>n>fitabte  crops  of  beaim.  Heavy  clay  anil  sandy 
foils  ars  1ms  suiUihIt!.  i'eaty  soils  are  not  deHirablc, 
as  they  produce  a  rank  (jrowih  of  yiro  that  ih  siib- 
Jaot  to  diM>awin  and  the  ripening  of  the  aeed«  is 
ODflven.  Land  that  will  produce  botli  good  corn 
and  good  wheat  will  ktow  b«au  tuonorfully, 
although  thd  htans  will  not  thrixe  on  SDch  heary 
suilii  as  will  wheal  nor  on  such  light  soilx  as  will 
corn. 


would  grow  th^ro  satisfactorily.  Insects  and  other 
pvaU  ari^  more;  abundant,  huwcvirr,  in  the  warmer 
iocatitiea  aad  they  interfere  with  the  ripening  of 
aniind  !«^,  and  probably  would  rir<nder  reaulti)  with 
tho  lield  crop  uiicertain.  THl'  murket^garonurK  of 
the  South  resort  to  northern -grown  beans  for  seed 
bocaaiiii  of  th.)  prevalence  of  the  wecril  in  need  of 
their  own  production.  It  is  probable  that  the  effect 
nf  climato  on  the  pe:«t«  of  the  bt-an  crop  hh»  more 
inlluonco  in  limiting  the  area  of  production  than 
has  either  holI  or  climate  on  thH>  crop  itself.  Even 
within  tli»  limits  of  New  York  there  are  great 
dilTerences  in  the  destnictivone«a  of  the  weevil. 
Bean*  ewiwa  in  the  northern  Cflunties  are  rarely 
affecte>i  by  W(-eviI,  while  those  grown  in  the  aouth- 
cra  countii^  as  rarely  escape. 

Place  ia  rolatwn.-  Heans  do  best  on  an  inverted 
clover  Hod  and  nnu.illy  an-  givfin  this  placv  tn 
the  rotatidn.  A  three-year  rotation  of  clover,  beana 
and  wheat  is  praetie^-d  in  a  ennnidorahle  part  ot 
thp  bwin-growinK  section.  Com  and  potatoes  are 
a»iiially  secondary  to  k^nH  in  th('W  local  it  ii?*. 
Wliu-n  grown,  they  get  a  part  of  the  clover  sod  and 
ore  often  followed  hy  heana,  so  that  the  rotation 
becomes  one  of  four  yoars.  When  'iMAn*  are  to  l>e 
followed  by  winter  wheat,  the  early-viatanng 
varieties  are  preferred,  ag  thoy  am  off  the  land 


ao8 


BEANS 


BEANS 


early  enough  to  pennit  thorough  fitting  of  the  soil 
for  wheat.  Latu-miiliiriiig  vurivties  urc  mom  trc- 
qa^ntly  followed  by  (Mime  spring-sown  crop,  as  oat*, 
Seed-M.—Enrly  ptowing  in  e«ni<ntial  to  b«8t 
results  with  beana.  Ah  the  planting  is  not  done 
till  late  tpTinj;  nt  cnrlk«t,  thi>re  is  a  tendency, 
owing  to  preeauro  of  other  work  or  to  3lackae«»,  to 
duluy  plowing  till  iie»r  tlio  timi?  of  planting,  much 
to  the  (iiaadvantago  of  the  crop.  As  in  the  case  of 
whi-^at  and  inickwlii^at,  the  land  ehould  he  pbuad 
live  or  six  wet'kK  beforv  thti  time-  of  planting  ^od 
should  receive  frequent  harrowinga  to  bring  it  into 
thi^  l>est  poiisihio  coniiiLion,   liy  this  trviitmont  n 
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lsrg«r  (juantity  of  moiatiirc  is  huld  in  the  subsoil 
and  becomes  available  fur  the  crfjp  lateir  in  the- 
MAson.  The  weod  iK^cds  am  also  givi'n  a  chanco  tu 
germinate  and  tu  Iw  killed  bofori.^  plARting,  nn  the 
af  ter^illaice  of  the  crop  is  lese  expensi  ve.  More  f  n^ 
qoentlj  thun  olhurwimt  th^  crop  uufferH  for  wiint 
of  moiMure  at  some  period  in  ittf  growth,  and  early 
plowing  and  thorough  fitting  an^  ihf  best  ni<*»nR 
of  guanling  ugaiiiHt  this  contingency.  Prububly  no 
one  thing  resultB  in  no  much  iosa  to  bcan-gruwcre 
aa  late  and  hasty  fitting  of  tho  land. 

Wlien  grown  on  poor  land,  beaii8  mopnnd  w«1l  to 
dri-asinga  of  biirnyard  manure  or  of  commercial  fer- 
tilizer, though  it  in  not  a  general  priwrtice  to  mannre 
or  fvrliliie  tliocnip.  In  ext*rimenti' conducted  by 
the  Cornell  Kxperimenl  Station,  it  is  indicated  that 
applications  nf  phiruiphoTic  acid  are  espe<'ta)ly  likely 
Ui  prove  profitaole. 

h'efd. — Tht  quantity  of  aoL-d  rwiuired  per  acr« 
varies  with  thti  variety.  Of  the  emull  varietiett 
(Harrow  Tea  and  RoaUin  Small  Peal,  many  growem 
plant  on<-lislf  liUKhi^l  por  acre.  Hllhmigh  some 
B«:ure  better  rettullK  with  three  jwckx  or  even  one 
bushel.  FiVK  or  six  pecks  of  Kidney  beans  are 
neommended,  and  int«nne<ltat«  amounb*  of  othar 
80Tts,  according  t«  siw. 


/'/anitwfl.  — Ueana  are  nsoally  grown  in  drilU. 
Tho  diatiince  bftwwn  niws  variea  from  twenty- 
four  to  thirty-two  inche-s ;  it  is  usually  twenty- 
eight  inches.  The  ordinary  grain  drill  is  used 
aimust  exclusively  for  plunttng,  by  atopping  the 
tuliea  that  are  n'>t  needed.  Sp<i>cinl  Itean  planters 
are  eoRictimt^  used  in  planting  large-Heeded  vari&- 
tii'ft,  a»  some  of  Ihe  gniin  drills  will  not  liandli- 
them:  Bucccswfully. 

The  time  of  planting  vari»?s  suniewhal  with  the 
locality,  hot  more  (wjiwiidly  with  thi?  variety  of 
bean.  The  Kidney  and  Black  Turtli-««up  varit'tiea 
rivjiiim  moro  Llmo  for  devflopmi^nt  than  the  fimaller 
beana  and  should  be  planted  somewhat  earlier.  In 
New  York.  th«  Kidneys  are  unually  plaiit<.tl  in  thu 
last  half  of  May,  while  the  Pea  and  Medium  varte- 
tieA  shnuM  be  planted  .lune  5  to  20.  The  Marrown 
and  YeUow.*ye«  come  ititfrnu'diatu. 

Very  early  planting  of  beans  is  not  to  bn  rco- 
ommondinl.  If  pliu-i-d  in  soil  too  cold  or  too  wot 
for  (juick  germination  tho  sewls  rot  quickly,  and" 
uvi^n  if  a  fair  stand  is  uccured  the  young  plants  do 
not  get  an  oven  start.  The  Btn>nge»t  and  beat 
si-eda  start  firat  un<ler  thftse  nnfavorabfo  conditions 
and  A  little  later  some  uf  ttit<  wiraker  wv*\ii.  grow, 
resulting  in  a  stand  of  plants  of  unequal  size  and 
vigor.  This  uneven  start  results  in  unc^i'n  ripi'ning 
at  harvest  time.— one  of  the  Iroublee  of  the  b^na- 
grower.  This  trouble  is  not  so  likely  lo  be  met  if 
the  planting  be  deferred  till  tho  soil  becomes  warm 
and  in  a  condition  to  favor  rapid  germination  and 
vigorouH  growth. 

Cultimtiari.  — Meats  come  up  quickly  onder 
favorable  condiClnnJt.  And  ctiltivation  may  begin 
early.  The  young  plnnta  are  tender  and  break 
cosily  at  first,  hence  care  io  re<{uircd  in  working 
among  them,  tiome  farmers  use  the  weeder  on  tho 
crop  after  the  pinnbt  have  forniMt  wvtjral  le.ivea, 
but  this  pruclicif  is  of  doubtful  propriety,  as  any 
mitibilion  of  tho  plants  increiLsej*  the  liability  to 
diweaiit!.  Ciiltiv-aton  of  various  d(«ign>;  are  usi^ 
in  the  bean-tieids;  the  ordinary  une-horse  hand-cul- 
tivator hiw  Ikon  usi'd  chiefly  in  the  past;  but  wheel 
toole  cultivating  two  or  more  rows  at  a  time 
are  now  in  much  favor.  Tillage  should  \ie  frequent 
enough  to  prevent  wiitlx  gelling  a  foothold  or 
a  cru^t  forming  at  the  surface  of  the  soil.  Culti- 
vation lihould  not  be  given  whili>  tho  leaves  are 
wet  from  dew  or  rain,  as  under  these  condttiona 
*diii«AM  cponw  aro  roadjlr  trandf«nr«d  from  dis> 
«ased  to  healthy  planta. 

Variaiai  offitid  beam. 

Th^re  are  grown  in  the  states  seven  or  eight 
diatiDCl  varieties  of  commercial  beans  and  some  nf 
these  have  several  Bub-varietiea.  These  varietiea 
are  ({uite  distinct  from  the  veg<^table  or  garden 
sort*  that  are  grown  for  tho  canning  fa«ton<'8  or 
for  sate  in  the  grifrn  state.  Tliev  may  be  named 
OS  follows:  the  ?ea  varieties,  including  Marrow  Pea 
bean.  Boston  f>mall  Pea  boan;  Mxdinm  bean  (with 
auli-varietiw  of  Day  Leal1i«ii  Miilium,  Blue-pod 
Medium,  Unrlingame  Medium  and  White  Wonder) ; 
Whit«  Marrow  (with  sub-varintv  Vincleas  Marrow); 
Red  Marrow  (which  is  probiolj  a  Mb-viirietT  of 
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Bed  Kidney);  Impravwl  Yellow-eye,  White  Kidney, 
Kw)  Kidney  and  Black  Turtle-anup.  The  foar 
vari«tk«c()n«tituting  thii  hnlk  of  the  Wan*  pro- 
duonl  in  Ncw  Ydrk  art;  the  Fea  be^ns,  tho  Mediunu, 
thi;  lit^d  Kidiit-y  iiml  ihi-  Whik-  Miirrows.  and 
in  the  ordir  named.  The  others  are  grown 
in  limiLed  i(D;tntitifH.  The  Wliilo  Marrow, 
Yellow-eye,  und  lied  and  White  Kidney  va- 
ricti«-ji  aopir  to  rvquirf?  a  BtrojiRep  and  mon- 
fertile  soil  to  prixluco  a  satisfactory  crop 
than  du  the  I^ea  or  Medium  varieties.  Untu 
Bocurvd  by  thu  Cornell  Station  indicate 
that  in  their  prwsent  state  of  fertility  most 
New  York  wiil-t  will  prodiite  largi-r  yields 
of  the  Bmatlu  white  varieties  thun  of  the 
larger  onea. 

HarvaliJig. 

Formerly  beam  were  harvested  by  hand- 
labor,  but  now  this  work  i*  don*  fihii^tly  by 
michinery.     Tho  bean  barvtwter  or  cDlter 
(Fig.  302)  is  a  two-wheeled  machine,  hav- 
ing two  st&^l  litadeo  so  adjuittcd  that  it«  the 
machine  paases  over  the  ground  they  aveep 
along  juBt  at  or  lielnw  the  surface  and  cut 
tho  hcun-^tulka  or  poll  them  up.  The  blades 
arsnet  oMiqudy,  siopinK  backward  and  to- 
w.inl  onv  nnothi.<r,  m  thai  thu  two  rows  of  beanH 
which  are  pulled  at  one  lime  arL>  moved  toward  one 
another  and  left  in  n  itinfrlt-  row.    Soon  aft^r  the 
Iwsns  arc  pulled,  men  pass  along  with  forks,  throw- 
ing them  into  sniall  hnnchi-s  ;  or  tht-y  aro  wade  into 
buncht»  by  the  use  of  a  horse-rako.   After  dryinjr. 
perhaps  for  one  d«y.  the  banchen  are  tnrned  and  so 


waathiir  is  nnfsvorable,  tbe  ounchee  must  be 
turned  frequently  to  prevent  the  beans  in  those 
poda  tv»tini;  on  tho  tfi-ound  hccominff  damaeed. 
Wet  weather  does  not  injure  the  crop  seriously 
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movud  that  three  rowa,  as  left  by  the  pnller,  are 
made  Into  one.  leaving  space  lit'twet-n  mv,-:*  tudrive 
through  witfa  wagons.  If  drying  weather  prevails, 
tliey  will  become  fit  for  drawing  and  utorino;  in 
the   barm  without  furlhur   turning;   but   if   tho 
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providing  the  Wans  aro  not  allowwl  to  rest  on  Ihe 
wet  ground  long  at  a  time:  but  the  frequent 
turning  neoMsnry  to  provont  thi^ir  tnking  harm 
involve*  consider&ble  labor.  When  dry,  they  are 
stored  in  bams  lik«  hay  and  nmy  bv  thrvehed 
ut  convenience.  Tho  threshing  is  dono  by  specialty 
constrm-Uil  macliinra  much  like  the  ordinary 
grain-lhrt«her.  Some  growers  prefer  to  thresh 
with  the  old-faahiont^i  flail,  maintaining  that  the 
raving  in  iHnns  that  othorwiw.!  would  bo  HpUt, 
compensates  for  the  slower  work, 

acaiti.iiir.^\a  the  leans  como  from  tho  threshers, 
there  are  among  tbera  more  or  leiw  that  are  discol- 
ored ftnd  damairnl,  and  al.«(>  grnvi-1  and  dirt  of  vari- 
ous sorts.  This  refuse  must  be  remnved  Ijefore  the 
beans  am  ready  for  market.  Much  of  this  work 
can  be  done  bv  TnachinorT,  but  some  of  it  muKt  be 
a4!corapl ished   by   nand-picking.     Usually, 
beans  goinj;  into  morkot  an  "liund- picked," 
which  means  that  praeticaily  every  bean  is 
perfect.  Tbe  work  of  preparing   the  crop 
for  market  is  now  almost  exclusively  in  the 
hands  of  the  Iw-an  dealers.   .\t  many  of  the 
railway  jitatinrut  in  the  bean-growing  auc- 
tions ,ire  "  bean-houftes,"  usaatly  the  prop- 
erly of  a  iot-al  produce  dealer  who  boys  the 
cn>pB  of  the  locality,    Tbe  farmer  delivers 
bis  crop  at  the  bean-house.    It  is  sampled. 
The  sample  is  weighed,  picked  and  weighed 
again  to  determine  the  loss  by  picking.  The 
farmer  ht  usually  paid   for  tho  estimated 
amount  of    picked    besn#   which    hu    do- 
livtffi. 
At  the  i>ean-houK«  the  beans  aro  run  through 
sjiefifil  macbine.t  that  remove  much  of  the  refuse 
and  stimelime.i  gruiie  tbi-  liL-.irs  according  to  site. 
Thf  hand-picking  is  nsually  performeil  by  womdo 
and   girl*     The   work   ia  much  facilitated  by   a 
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mn'hanicd  device  which  causea  the  beuut,  thinly 
apreati  .in  a  morable  canvaH  apron,  to  paaafilowly 
in  fruut  »{  ihc  pickvr,  who  hits  DiipOTtunity  to  h^l- 
eoch  bean  and  time  to  pick  nut  the  Kravel  and 
tlamag«(l  Ix^ans.  Ry  mv&nti  uf  a  i<xA-](^ver  the 
optfrutur  cuEitroU  the  movt>TDE<nt  of  the  apron  and 
the  rapidity  of  tho  flow  of  thi;  V-aiij^  which  aro 
led  by  moaiu  tt  spouts  frum  the  sloraKe  room 
above.  Slime  liealora  arr»n&  the  wnrk  so  hb  to 
lti-v)>  ti.-n  bo  twiMily  pt-ntuns  ei]iplo>'ed  thrunghoot 
the  year, 

By-proii]ii:le. 

(Ml  Aenfw.— A  hy-prodnct  o(  the  beia-hotues 
are  the  datuaficed  beans  removi^l  from  the  crop. 
These  an  mixed  with  mora  <rr  Itxa  uf  gnivel  which 
the  iDBchine«  could  not  separate  from  the  beans. 
Theaecull  beaiui  hava^  a  h igh  ftwdinevnlue,  although 
tho  admixture  of  gravel  intt-rft^res  H>mi*wliat  with 
their  oae.  Sheep  are  fond  of  beann  and  will  sort 
thflm  out,  lonvinR  tho  grnvol.  Swirm  «(it  the  cooked 
beans,  and  by  etirrinf;  in  water  while  cooking,  tlm 
cravd  falb  to  tlio  buttvm  of  the  vi-aaul  and  kuveis 
flie  food  pra<:tically  free  from  it.  firound  and 
mixed  with  othttr  |irnin.H,  ihe  iM.',itis  miiy  !«•  fwl  to 
C3.ttle,  and  when  the  aninmSa  Ijeeume  accustomed  to 
them  they  are  appan^ntly  roli»h>i>d,  althnu^h  at  Unit 
thfljr  are  nsually  rejected,  The  prc«-nce  of  the 
gravel  is  especially  objectionable  when  it  \e  decired 
to  grind  the  bcanH.  Probulily  Ihe  beet  use  of  cull 
heaas  is  fnreheep  and  Hwino  food,  and  for  this  pur- 
pose they  hav«  a  higher  valuv  than  farmt^n*  hav« 
luually  assii^ed  to  them.  It  im  important,  however, 
that  thty  Iw  fed  in  conne<.-lion  with  cthor  mnro 
carbonaceooB  fooda.  aa  com.  inetead  of  beinj* 
inadv  tho  L-xcluiiivtidict,  or  tho  health  of  the  ani- 
mala  may  be  impaired,  ^mplee  of  cull  beann  from 
the  Waii-hoiiEtes  of  New  York  havi-  been  analyzed 
by  Cavanaagh  and  reported  on  aa  follows : 


There  are  a  number  of  diaeasea  affecting  the 
l>ean  plant,  each  of  which  iu^sunias  considerable 
economic  impurtanc'C  at  times.  The  most  deatmc- 
tivo  of  thcHc  IK  the  bean  anthmcnoM  {GUUtatritAvn 
hindtmiithianum,  Vig.  .'i8Ktb(iugh  been-bligllt(Al^- 
Ifriun  phai^oii)  sIbo  often  causes  eouiderabh) 
]o£&  In  1904  and  1905,  thoK  imaata,  M^ecially 
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tho  former,  wers  very  abundant  and  deatnietive  in 
New  York.  The  bean  anthrncnoee  occur*  in  almort 
every  caite  as  the  result  of  plantini;  divcaitcd  seed. 
If  conditions  are  favorable  it  may  develop  rapidly, 
rtdultini;  in  the  dwtniclion  of  the  plant  while  vtill 
small ;  or  under  other  conditions  its  progrewi  may 
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B&tn-Hraw  if*  also  a  bv-prodact  of  coneitderable 
tconomie  in)portan««  m  borage.  Shwp  arc  fond  of 
the  pods  and  thrive  on  them.  When  fed  to  dairy 
00W8  they  arc  productive  of  good  nnuliii.  Al< 
though  if  u»ed  freely  there  ia  a  t^^ndency  to  pro- 
dnce  loownew  of  the  bowels,  a  dang«T  that  should 
be  gnard>ed  against.  The  diftestible  nutrients  con- 
tained by  boan-iitraw,  a.'^  compntM  by  Cavnnnagh, 
sre  08  follows : 


be  ao  slow  as  to  attract  little  attantion  till  th» 
pods  are  well  formed,  when  it  may  appear  w  "pod- 
apot."  The  diaeaHed  seedlintC»  may  be  recOKtiised 
by  the  brown  or  black  sunken  spota  or  pita  ot  the 
stemB  and  rotyh^dons.  Tlitt  st«m  may  become  so 
diitvatted  and  weakened  at  the  base  as  lo  fall 
over  of  its  own  weight.  When  the  beans  are 
aircHib'd  nft<'r  the*  1«nvoe  are  well  dovetoped,  thow 
will  show  the  diaeaac  chiefly  on  the  onder  aide 
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alunx  lh«>  vtirn^  whk-h  KrunK'  lintwiti^h  -AnA  duad. 
The  Wade  itaelf  may  ffften  bucome  atFected,  If 
the  alUicli  (lirvclopit  lau-  in  th>>  si^anon,  it  ia  on  tho 

Soda  that  it  I>e«omcs  must  charactt'mtic  and 
twtructivi*.  HiTti  it  fiirnifl  Uirgi-,  tiark  brown 
sunken  sptiLs  in  tlic  tiiwuc  of  iht-  pods.  Tht-  spurra 
of  the  fangus  may  often  be  ai»n  as  a  tiny  pink 
mass  at  tht'  coiiler  "f  Ihi'wj  uptils  or  jiit*.  Tim  ilid- 
tBBB  graduatly  workx  thruti);ti  t\w  (lodiit.  unxl,  at- 
tackinf;  thi?  si^i^s,  form,'  pita  or  dincolervirt  placeti 
in  them.  WheR  the  tiei.-(la  aiM  ilritd  the  fungua 
bH;«ini.'j<  (iiirnmnt,  only  to  iH^ojne  activfl  ag:(iin  the 
next  itcasun.  when  tht-  Jiwjatwil  cotylLtlunM  art'  liftt-d 
above  thenoi!  on  the  crowinR  atalks.  IHsea-iiil  newi 
(Uually  may  itv  ri^'<i^nii.ii\  liy  Llie  ilii»colijri.ii  area* 
on  the  coat  and  by  Ihv  shrivvlbii  (^otidi liun. 

Wcnlhor  conditionB  do  not  caiiRe  or  originftte 
bean  anthracnose,  but  thi,*y  hav«  very  much  to 
do  with  ite  development  and  ifewtructivemiw.  Thi> 
sporea  ars  held  tofnethiT  by  n  grummy  i^ubtftiinci' 
whif.h  h  eaaily  disnolved  in  water.  permittinR  Iheni 
t(>  bu  <liK8ominat«d  to  healthy  ])1anUt  by  mennu  of 
tDwato,  toulit  of  tilluKB  and  in  oLbL^r  wayii.  It  it  for 
this  rMUuin  that  i'Minff  be:inH  while  wet  with  dew 
or  rain  almost  always  ri^utultrf  in  marked  incroAiwi 
of  anlhracnotie. 

The  tri-iitincnt  for  anllirtitrKiBi!  must  be  pre- 
ventive rather  than  eurntive,  llelow  are  given 
what  :in^  now  rnnHidtri^]  to  be  the  l>e»t  nie^ina 
of  controlling  ihiM  troublu  : 

(!)  Plant  clean  s«"ed.  If  poasible,  securi!  sepd 
from  fields  known  to  Iw  frpo  from  the  anlhrncinwc. 
If  seed  from  disc-.ii'ed  ftelda  must  bi>  plant<-d,  it 
shnnld  be  hnnd-^rtc-d  curitfully,  and  all  Kcedn  not 
perfect  and  Imght  ahoulii  be  rejected. 

(2)  fioover  ihw  fiidd  jiwt  after  ih*  beiinsare  up, 
and  carefully  remove  and  burn  ail  diBeaBed  Beed- 
nng>>.  If  left  on  the  ground  th^y  will  serve  m 
centera  of  infection  for  the  f^owinf;  plants. 


(|V^ri(^  watt^r  :  boil  until  a  disir  brown  salntion  in 
secnrod).  Add  this  to  on*  innTi'l  of  the  Rorrityiux. 
Apply  thoroughly  with  a  nozzle  (O"""!!  a  line 
spray.  The  (irst  application  nhoiild  be  mudv  just 
about  the  tim«  the  third  leaf  ib  expanding,  or 


FIs.  Ml.    Bau  pburt  In  crop. 

(^  Bpnj  thorocRhiy  with  Bordeaux  mixture. 
Tlmioiiiuu  Rtri'ni^t.h  jihonld  ho  ij^>d  :  (>  Ibx.  vitrinl, 
4  pofl&d«  lime,  GO  to  W  gallons  water.  Thti  add  ition 
Of  rosin  map  will  add  to  the  eirrclivvnc-'ttt  of  the 
mixture  by  mnkint;  H  spread  more  evenly,  and 
it  will  be  lew  easily  waAhi-d  olT  by  rainn  (renin 
wnp:  2 ponniU r«itin.  1  pound  cryHlall'iEedsHUoda, 2 
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earlier  if  the  diseiist*  api^arx  to  any  i-onftid«rahle 
exti^nt.  Repeat  the  upplication  three  ur  four  times 
at  intorvaU  of  ton  to  fmirti-en  days  or  whenever 
th«  raini  wa»h  tbe  Itonf^aox  olf. 

(4)  Do  not  hoe  or  cultivate  diseased  beans  wlwn 
they  are  wet,  as  thia  will  tend  to  sprvad  the  dis- 
es^  to  healthy  plantn. 

JnMct  tnfmiei. 

Thf  most  troablasom*  inwct  pest  of  tho  boan 
industry  in  localitieB  where  it  abounds  is  the  bean- 
weevil  {Bnithui  oiAtdbidi.  The  adult  is  a  brown- 
cray  beetle  about  an  eighth  of  an  inch  in  lentrth. 
In  thL'  fluid.  th«  eeKS  an  depo«itHl  on  or  inwrted 
in  the  [wx!  throuKn  »  hole  made  by  the  jaws  of  the 
female  and  through  openings  caused  by  the  drying 
and  splittinif  of  tln]  )wh1h.  In  dried  Wans  tho  oggx 
are  dropped  loowly  among  the  beans  or  placed  in 
Ihi:  holes  made  by  tbe  beetles  in  their  exit  from 
the  Bfeii  The  egga  hatch  in  five  to  twenty  dnjB, 
being  mudi  influenced  by  tempLTaturf.  The  yonng 
larv*  burrow  into  the  beans  aiid  there  undergo 
their  trnnftformationR.  emerging  as  mature  tieetleji. 
The  larval  stage  last*  eleven  to  forty-two  days, 
and  the  pnpal  Mage  live  to  eighteen  days,  ao  that 
tho  life-cyeltf  covers  a  period  twtnly-one  to  eighty 
days  according  to  reason  and  locality.  Uence  a 
number  of  genoratinntt  are  proifiici-d  Hnnually.  In 
localities  where  thtse  beetles  abound  the  damage 
done  to  ihp  mature  beans  is  often  sui'h  as  to  render 
them  valueless  for  human  foixl  or  for  ai>d  and  of 
hot  little  value  for  Htoek-feeding. 

No  effective  m<-nn»  nr»  known  for  tho  prevention 
of  the  attickfl  of  the  bean-weevil  in  the  field : 
liLince.  we  miwt  place  onr  chief  reliancw  on  the 
thorough  de-stniction  of  ihu  intu'ctdi  in  the  drie<l 
itwed  and  p..'rhapi«  not  attempt  the  production  of 
culinary  dried  beans  in  loculities  inf^wlud  with  the 
weevil.  Fortunately  tho  weevil  seems  not  to  have 
established  itself  in  those  part*  of  tho  United 
i^latea  when*  the  dried-bean  industry  is  most 
di-vi-loped,  which  i»  the  region  bordering  on  the 
Saint  Lawrence  river  and  the  fireat  Lakw.  The 
ni>rthem  countlw  of  N«w  York  Mem  to  be  free 
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from  this  pe«I>  while  in  tho  ncrathnrn  conntieo 
thit  bt^nn  industrv  i»  pntcticAllv  t-Kvlmliid  hucaue« 
of  it. 

The  weoril  in  beaiu  may  bis  dt-stroycd  by  tli'O 
Batnc  motbodti  omplQyed  in  ite  cnae  of  pea-vruevi], 
whicb  see.  If  l)ie  infeAUtinn  is  bat  pnrti»l  anil 
trvutmont  is  rMOTtod  to  immoJIiitely  after  han'ost 
th(t  HOFid  may  be  praMrved  in  fliitiFfnctiry  condition 
f(ir  {.ladling. 

/.  itcraiurc. 

Tbe  following  publicatians  will  be  found  helpfal. 
The  first  thrf-t;  ar«  conL-^Tni.-cI  with  the  culture  »t 
IxsHnm  and  tho  remaindiTr  with  bean  enemies: — 
TranHactinnB  n(  N*tw  York  AKTicultunil  Society, 
lft%,  J..  SaJ:  18B7,  p.  323;  LVirnell  Uiiiventily 
Kx))eriDi(^nt  SUition  Bulletin  No.  210;  Repurt  of 
Nftw  York  Stnte  Pepftrtmeiit  of  Agriciiltnrv,  Vol. 
3,  1890,  p.  49;  Transactiona  New  York  State 
Agricultural  Six-irty.  1892,  p.  238;  Twnth  Annual 
Bcport  of  New  York  State  Experiment  8tiitian. 
0«n«VH.  p.  2A;  Yi>arbi>nk,  IfniUoi  StatfW  Depart- 
munt  «(  Agpicoltum  181)8.  p.  233;  L'«niitK:licut 
(Now  Haven)  Experiment  Station,  20th  and  2lat 
Ke|M)rti,  I'art  111,  p.  ISB;  Cornell  University 
ExtK-rinK^nt  Station  Bulletin  No,  239. 

BEAN,  BROAD.  Vieia  Faia.  Linn.  {Faha  vuC- 
garix,  Mimnch.J  tjeijuminoMi.  (Windsor.  Honw, 
Knglifth  Dwsrf  or  Scotch  IWn).    Figs.  303,  301. 

By  Johji  F\3t(T. 

The  broibl  bean  \t.  (rrown  for  its  f^in  or  8oe<l, 
which  M  utned  uk  food  fur  man  aati  fur  livB-«tock, 
and  alno  for  its  horba^,  which  in  uned  vb  fnddnr. 
Tt  \*  a  fltronK,  <?ivct  annual,  2  W  4  tvri  tall,  Klabruus 
or  nearly  no,  and  very  li^afy  ;  leaflet*  2  to  0.  the 
terminal  ona  wanting  or  riipnisfinU-d  by  a  nidi- 
ni>-ntary  tendril,  oval  to  vlHplitr  and  obtuM  or 
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mucronHt«-p»int^ ;  flnwurs  axillary,  Jul)  white  and 
with  a  lar)!;i-  blue-blac-k  nput ;  podit  nuinen>us.  iBr^c 
and  thick,  two  or  thrve  inches  up  to  itiphtwn  inchi'ji 
long  ;  Ihi)  wkhIb  large  ami  rtfl*n  tlat 

ThiH  bran  hsa  been  in  coltivation  sine*?  pretiistoric 
tim»,  and  its  nativity  in  in  dnubt,  ll  i*  probahly 
natirv  to  northern  Africa  and  finutbweHtern  Asia. 
It  is  much  jcrown  in  thi;  Old  World.  In  Amiinca  it« 
cnltiTatioD  ta  n-atxictwl  by  our  hot,  dry  snmroera 


and  it  ia  little  crown  outaide  of  Canada.    It  U 
adsptiid  in  n  mca.iurc  ta  the  nnrthprn  Pacific  coast 
country  and  to  Htrnilur  rogione  where  tho  Kummer' 
tempi-rnturot<  do  not  run  high.  It  i»  particiilarijl 
BUcceBEful  in  tho  Euuritimo  province«  of  Cwiacllk] 
The  plant  in  h.irdy.   Ma  cultiin-  ha.1  been  spreadinj 
since  thv  iutrcxluction  of  the  itilu. 

Varitlifi. 

The  varietiee  of  broad  beana  are  nnmoruna.  It  la 
of  no  vaino  ti>  r<HXimni(^nd  any  special  varieties,  u  j 
local  conditions  lari^uly  dt^termino  which  is  pro6t-l 
able,  and  exptrience  alone  can  direct  the  (jrower 
in  his  chuicL'. 

OiUure. 

Sni/»,— Broad  beans  will  thrive  on  a  wide  rsn)^ 
of  6<i\\s,  as  long  an  they  arc  rich,  deop  and  wril 
drained.  It  does  beet  on  cUy  loams.  Immetliateir 
after  the  preciidine  crnp  in  removed  the  land  aIiouIo  j 
be  gan^'P'o^'L''^'  ^n  order  to  dejitruy  all  wevda.  late 
summer  and  autumn  cultivation  .should  ha  Ki'''^n> 
if  poMibK  Lut<<  iu  thu  fall  Uiu  bnd  i^  p1uw«4 
deeply;  and  if  there  ia  a  stiff  aulwoil,  the  eobaoil 
plow  Jthnuld  Iw  emplnyttl.  JuHt  Ivforo  plantin);  in 
the  aprinK,  the  land  ia  ^i^en  a  tharouKh  surfs&e 
cultivation  III  du-ilroy  any  weedn  that  may  have 
fltarted,  and  to  make  the  sccd-bed  fine. 

Manuring,  In  the  fall  or  aprinK,  a  dreiwinc  of 
barnyard  manure  is  given,  at  the  ral>.>  of  twelve 
tona  per  acre.  If  the  manurinR  is  not  performed 
until  wintiT  nr  early  spring  it  will  lio  n««wnry  to 
plow  the  land  &i;ain. 

.%rdtnj7.— When  thrown  fur  sornl  broad  bcane  arei 
commonly  sown  with  a  Kraindrill  inroWBtwenty-j 
ei]^!ittii  tbirty-flve  inches  apart.   They  may  Ixihandj 
planted.  The  plants  should  .«tand  alwut  two  iDcbeflj 
apart  in  the  row.   Forty  to  fifty  imtindfl  of  a««fd  Wt\ 
acre  aro  rMiuiriid.   Whi'n  (frown  for  tillage,  fodder 
or  sreen-manure,  it  is  best  to  sow  in  rows  21 
inches  apiut.  The  pliintn  will  grow  thicker  bat  Rot  < 
mixture  bo  early,  Riving  a  heavier  yield  per  acre«9 
It  will  then  be  nectjUHary  to  sow  .VHn  GO  pounds  of 
seed  per  acre.  The  best  time  for  planting  in  eastern 
Canniia  in  May  lo  to  June  I, 

I'lnrf  in  tht  rofaiinn.  -^Toa.t\  hi'una  Ufiually  eomA] 
between  two  grain  crojis,  but  as  they  oan  make 
use  of  a  libfi-ral  supply  of  humiut  they  may  prafit«- 
bly  follow  meadow  or  pasturt'.   For  the  bean  crop 
a  field  .-should  i^-nerally  l)e  ii;^«^i  that  is  in  need  of  < 
cleaning:  and  |H>or  soils  may  he  greatly  beseBted-| 
bf^r-iiici-  of   the   nitrogen-gathering  habit  of 
broiid  iH'iinit. 

^vbtcquirnt  rarf.^Jnst  before  the  plants  appear] 
abovf  the  i^urface,  a  thorongh  harrowing  should  bt 
Eiven  to  de^trov  weedH.   Care  muet  be  taken  not  to 
tear  up  the  entail  l>ean  idant^.    It  is  adviaable  to 
use  a  harrow  that  has  short  teetb,  or  t*«etJi  that^ 
slojm  backward.    AfUT  tho  plant«  are  up.  frequent' 
cultivations  should  be  given  until  the  plants  mevt 
in  the  rows, 

IIarr*jtijig. — If  the  crop  is  to  l)e  oawi  for  eilftge, 
it  ahonld  he  cut  when  the   Krain  is  in  tbe  lato 
dough  stae«.  that  is,  just  before  it  ifl  ripe.   WIwk) 
ensiled,  one  part  of  beans  ahonld  be  mixed  witl 
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jwrui  of  corn.  If  tho  plnntA  are  gnvn  for 
their  He«<l8,  th«  Hueds  or  grain  should  hi:  nllowr-d 
thuroDKhly  to  ripen,  wht^n  tlie  plants  may  l>e  cub 
with  an  ardinary  com  harvt«li.'r.  A  fair  yii-id  uf 
beans  is  about  thirty  bimhela  to  tho  acre.  After 
thrteihinK.  c:tr«  nhoiiM  Ih^  taken  to  mv.  t)mt  the 
gniin  ts  thuronghly  dry,  otherwiaa  it  noay  huat  io 
the  Htorehauae. 

Um. 

The  bniad  Iwiin  htm  a  diversity  of  unea, — the 
grun  a«  food  for  man  and  stock,  thi?  fodder  for 
Hlla^  and  anilirti;,  atid  tlii^  plant  a.s  a  covi-r-crnp 
and  >oil-renovalor ;  and  "culft-e"  miiy  be  mode-  from 
Uie  bfiaTis.  ^h(•  plant  has  b(-en  largely  tcstod  at 
tcmtf  nf  th<>  Catiailinn  <>?(;>«rimi>ntal  fsnuK,  ami  Is 
fTeiluenHy  meotionoH  in  the  reporte  of  these  exp«r- 
iuivrntal  farrn».  In  tht^  ri-pi^rt  for  1904  (pp.  125, 
126)  ifl  the  follawing  diacusflion  of  its  iiao  aa  a 
coviT-crnp : 

"la  the  repcirl  for  l'90;i.  experimentj!  on  ihe  use 
of  the  (English  hon»e  bean  and  hairy  vetch  wero 
dewriliiul.  U  «,'ti3  ahiiwn  Ihiil  hurw  lwan«  and  hairy 
retch  3own  in  rciws  twenty-tight  inches  apart  had 
fcircD  very  eatisfauttfry  rtaiilL?.  These  wore  sown 
ID  thJA  way  because  it  is  aometimeiH  difficult  to  Ret 
a  Kitrni  'fltand'  for  a  covt^rtrop  in  Uic  autumn,  by 
vowing  abuut  the  miildle  uf  July  and  later,  owing 
to  the  dry  weather  which  uften  occunt  alter  seed- 
ing, ilclayin^  th»  (fi^rmi nation  nf  thi«  luicd ;  and  in 
the  North  it  is  very  desiriible  Ui  have  the  CHvtT- 
crop  tall,  Ml  that  it  will  hold  thu  «now.  Ity  Aowing 
iht  Seed  in  rows,  it  can  be  so^wn  eoiDparalivGly 
early,  and  thi.-  iwil  cultivau-d  brtwfx-n  the  rows 
when  the  plants  come  up,  thuR  conserving  moisture 
and  making  Hnr»  of  a  good  cnvor-crop.  Cultivation 
may  be  di»'ODtinut<d  about  the  middle  of  July  ur 
a  little  later.  The  horae  Wans  sown  on  .lone  IS. 
1903,  wer*  threo  foot  six  ineheji  to  four  fi;et  in 
helglit  on  September  21,  and  it  wu  e^^^timated  that 
t]i«  gTixti  crop  pi-r  acn-  wa^  7  ti>n«  7;W  iKnind.-* 
sbore  vronnd  ana  2  tuna  STvi!  poandx  of  roots,  or  a 
total  cf  9  tons  l,ri8r>  [ionnii»  per  acre,  cnntaininff, 
■ocording  to  the  lit^urw  f^iwn  liy  Mr.  PVank  f. 
Slmlt,  Chemist  of  the  Experimental  Famia,  in  his 
rtrport'for  l!K):i,78  pAnnii.i  of  nitrogan as comparil 
with  130  pounds  from  maaimoth  red  clover,  and 
147  poundfl  fmm  hairy  vvtch.  Them  besna  atixil 
op  wHI  a1)  winter,  huldinf;  tliv  snow  adniirabty.  and 
by  spring  were  still  two  to  two  and  one-hatf  feet 
in  hi^ight,  A  land  rolkT  wrw  put  ttri  a»  noun  tie,  thiJ 
■oil  was  in  condhiun  Lo  work,  and  the  beans  were 
rolled  down.  The  disk-harrow  wiw  thu^n  iiit'd  and  it 
waa  f«und  that  they  broke  up  readily:  they  were 
then  cultivattjil  in  with  a  spriuK-tooth  cultivator. 
Owint;  U)  the  cuanw  naturvof  the  Kt»ni«.  they  ^crc 
iiotic«I  in  the  soil  Innicer  than  clovir  or  vttch. 
but  in  a  comparativvly  «hoTt  timt*  thL-y  dw^ayeil 
aad  gave  practically  no  trinible.  Horse  beans  were 
a^in  oovn  in  drills,  this  year  on  Jnno  Id,  and 
WAr\«  three  fe«t  five  inohett  in  height  when  frozen. 
The  advantajce  of  bon^e  iK-aiia  is  that  th<;y  wint«r- 
litll  and  ajv  cs«i)y  wurkdi  under  in  tht^  opring. 
while  hairy  velch  and  clover  are  more  difficult  lo 
deal  with,  and  if  left  until  lnt«<  in  the  spring  wit) 


take  considerable  mnUturt^  from  the  soil  The  dis- 
advantafTfi  of  the  horae  itcan  is  that  there  iano  mat 
of  veRfitaticm  clo»c  to  tho  ^loil,  and  if  there  iihoiild 
be  a  winter  without  snow,  it  mi^ht  not  provo  so 
effective  aa  red  clover  or  hairy  vetch.  In  order  to 
ensure  a  mat  of  vesetation  which  would  cover  tha 
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ground  In  wintvr,  and  which  would  l)e  dead  In  (h9 
spring;,  rape  waa  used  in  une  part  of  the  orchard, 
and  it  18  thought  that  English  horae  beann  and 
rape  grown  together  will  prove  one  of  the  most 
HatiMfjwitory  covt-r-crrtps  whet*  they  will  ancceed. 
The  hor.'W  beans  will  furniith  nitrogt-n  and  humus. 
and  will  hold  the  snow  well ;  the  rape  will  cover 
the  ground,  thus  pmtiwting  the  roots,nnd  will  also 
add  humus.  At  Dttawa.  horse  Ite^ins  »owti  in  the 
last  week  of  June,  at  the  rate  of  one  hiwhel  per 
acre,  in  drill*  twcnty-cicht  inchcfl  apart,  and  culti- 
vated two  or  thrite  tiinm.  and  rajie  snwn  broaxttrast 
between  the  rows  in  the  hittur  halt  uf  Auicust, 
should  furnish  a  very  satisfactory  combination. 
BiTtb  Engliwh  honco  IwanH  and  ra|m  an-  nioiHluri^ 
loving  plants,  and  will  not  succeed  so  well  in  dry 
Rotla  nn  th»v  will  whi-rt;  there  ia  a  fair  amount  of 
moisture.  When  the  hairy  vetch  is  grown  for  to«4, 
horse  twann  nown  in  drills  at  thr  same  time  as  the 
vetch  should  pmvf  very  uwful  the  fiitlowinp  soi- 
son  in  holding  up  the  vinwi,  thus  insuring  a  larger 
crop  of  swd." 

Id  Canadian  experiments  with  oats  and  hariey 
after  ditfen-nt  cropa.  it  was  found  that  the  hmad 
be»n  is  an  excellent  crop  to  oso  in  tht  rotation. 
Many  farms  andoubt«<lly  would  bv  ifreatly  benefited 
by  erowine  this  crop  oa  u  aoil-rcalorvr.  PullowiDE 
w  the  yield  per  acre  of  oata  urown  after  various 
crop!',  in  comparSson  with  ihw  l>ri>ad  bean: 


214                      BEAN. 

BROAD 

Bcw.    Itw. 

Af  Cftr  Hox  oaU  gKM   .  .   . 

.  .  49      14 

Aftar  snihi  mU  giTS   .  . 
AAer  Eroad  bmi  nta  ga*« 

.  ,68      28 

.    .69      14 

After  soytMan  oaU  (n^s   . 

.    .49      14 

Aftortom  oiiu>  m-n     .  , 

.   .  nZ      32 

After  millot  »aU  ^av*    .   . 

.    .43       \A 

Lanstfaot 

40  to  46  in. 
43  to  48  in. 

4G  to  50  ID. 
40  to  4:)  in. 
40  U)  46  in. 
36  bo  40  in. 


The  next  year  barley  was  zrown  on  the  staaa 
plots  a«  the  above,  wiUi  the  following  nwDll«: 

on*,  itm.  ,(^„ 

After  flax,  2  jrvus  pruvuriw.  burl«y  .35  37  to  39  in. 

Aftar  giHin,2]ri>.-ini  prcviuuii.liiirlx)'  .39  8  86  to  SS  in. 
After  liroui  benn.  2  yean  preTJoiu. 

barley 40  38  to  40  In. 

After  Mtyboan,  2  jcun  prcvimu, 

barloy 31  a2  33  to  35  io. 
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BEGGARWEBD.  Degmat/ium  torlaomim,  I).  T. 
Leaamitiimr.  (TIih  namv  Meibotitia  in  nnw  oft^n 
Btibstituted  for/lcjinnfiuin.)  (ii&nt  lieggarweed, 
Florida  Clover.  Figs.  305,  308,  307. 

By  L'.  Uardd  Burnt. 

A  atronK,  upright,  branched  annual,  grown  far 
South  for  hay.  fora^'  and  cuviT-trop,  rearhinK  a 
height  of  six  to  ci^^ht  feet,  with  brwul.  Irifol- 
ioliate  k'JivtfS  and  sm-il!  inconnpicuouB  fluwerw  in 
pariic'lMl  ra{:(>m«fl.  The  oot^dfi  ure  »mat1,  yellnw- 
iah,  flattened,  and  raaemble  red  eloT«r  in 
wcij^ht,  and  in  nixts,  nhnfto  and  color ; 
tbcy  are  borne  in  hispid,  jointed  pods, 
wliidi  breiik  a[>»rt  at  maturity  ami 
clinK  to  the  c«at«  of  anitn»la  or  cloth- 
ing of  perw)n«.  It  i»  clowly  related 
to  the  lMi|{(pLr-Iii»  of  Ihv  North.  Be(;- 
gnrwoed  i»  a  leguminouii  plant,  in  its 
f^nttral  va\ae  an<l  char&ct«riiiticii  re- 
svmblint:  th«  clov«rs.  Hoet  plants  of 
thlit  gcniu  uru  wcuds.  thin  jiarticular 
one  being  the  only  speniea  grown  as 
a  cultivaUnl  crop.  It  ig  found  as  a 
native  plant  in  the  West 
Indii-Ji,  and  thrnuKbout 
northern  Plurido  and  south-  y 
«irn  (Jwrsi;!,  while  in  ctilti-  r 
vation  it  ■»  found  all  over 
Florida  and  ebewhere  in 
lh«  sou  thorn  8tat««. 


OuUttTt. 

Tbe  M«d  is  alow  in 
fltartine,  DSDslly  not 

ferminatinK  n  n  1 11 
una.  and  odIl>»  tho 
bind  is  cultivated  earljr  in  the  sea- 
son t«  d«iitro/  womkIk  of  dilTeront 
hinds,  it  may  oe  crowded  out.  Th« 
«c«dine  ihoald  not  be  done  till  the 
Kround  ie  warm  and  moist.  When 
swding  in  rwiirt*«l  to  on  new  land, 
seed  with  the  hiillK  still  nttuctuNl 
in  pn'.ferabW.  ax  thf  pods,  becanae 
of  tbfi  adheringduet.  carry  tho  nee- 
enwv  bacterial  inoculation  with 


/' 
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BEGGAR\V'EED 

them ;  otherwise,  the  clean  seed  is  preferabU;  to 
the  pods,  becaune  of  thu  mocv  unifurm  gmmiDa- 
tion.  Ten  to  twelve  poundu  of  seed,  sown  broad- 
cast, are  required  per  acn'.  When  grown  for 
M«d,  Iivti  or  six  pounds  of  clean  aveS  per  acre 
is  snITicient.  When  the  stand  is  thick,  the  plnntu 
produre  singltt  iit^'m.t.  Whi^n  growing  n|)ttrt  from 
each  other,  they  un>  muL'h  branched,  stoat  and 
cuarec.  H<;nc«,  to  produce  the  btwt  quulily  of  hay, 
a  litH;ral  umounl  of  seed  should  bo  used.  The 
seed  mnnt  not  be  burie<l  deeply,  and  need  not 
b«  covered  at  all  if  pUnt4N]  at  the  beginning  of 
the  summer  rains. 

A»  a  hay  crop,  it  8uc«««d8  best  on  Isnd  contain* 
ing  a  considerable  amount  of  moisture.  On  high, 
dry  lands  it  may  also  be  crown,  bnt  the  yield  is 
not  BO  heavy  as  on  the  lower  lands.  Wheo  once 
well  entahlinhtHi,  bnb  little  fare  ii«  needed  to  t>eciire 
a  cri>p  from  year  to  ywir.  It  rc-sftdn  itaelf  with- 
out fail,  and  will  conlinae  to  occupy  a  piece  of 
gronnd  unlow  d««troyf<l  by  cultivation,  or  closo 
CUttinf;,  whereby  seed  development  is  prevented. 
When,  for  any  rca.ion,  it  is  dciaired  to  remove  the 
crop  from  a  piece  of  land,  this  may  be  easily  ac- 
complished by  cutting:  sufficiently  late  to  prevent 
rteeil  fi>rin!ition.  and  i>y  tirltiviiting  during  the  time 
the  young  plants  are  coming  up. 

Plaef  in  tkt  rotation, 

BeRgarvre*<l  fits  well  into  the  rotation  with 

farm  cropA.    In  corn  landii  it 

.t"^    may  be  allowed  to  grow  aftw 

tin;  corn  ia  laid  by,  the  early 

cultivation  of  the  corn  crop 

iiili*rfi>rin(;in  nowaywith  the 

after  crop  of  U>ggarwved.  An 

excellent  rotation  in 

many    ikrctlons   »: 

First  year,  corn  and 

he^garweed ;  aecnnd 

7e«r,  cotton:    third 

year,  bengarweed. 

Hartatins, 

Theheggarweed 
crop  may  be 
rui  twice 
'*  during  the 
stimmeT.  The 
ciittingii  should 
hi)  madv  jtist 
as  tbe  plants 
bcginto  bloom, 
when  they 
shnnld  be  three 
or  four  ftwt 
high.  The  sec- 
ond crop  ia 
produced  from 
budc)  on  tbe 
stubble  left 
after  th.'  first 
cutting,  and 
should  be  cot 
at    the    same 
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ftc.  M>.    Bocfiuvtd  •piaj  at  tbe  flvmioc  atace. 
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f U^  After  thU.  thi>  cr(«p  nhould  not  be  molwted, 
but&hovld  be  ullowed  to  i;ruw  at  will,  bloom,  and 
prodoBft  seed  for  the  next  aeoaon.   The  second 


F1|.  309 .    Bit wwMd  • 

oauing  should  nut  be  madtt  Loo  lato,  else  the  third 
growth  may  not  have  sutRcient  time  to  mntuni 
■eed  befoH'  tho  Mavcmbor  trnutt  destroy  thu 
pistibi ;  and  if  il  is  cut  after  full  bloom,  there  will 
be  considerable  toaa,  da«  to  the  fallinji:  uf  the 
lower  luuv(».  Fair  yields  ure  onu  ton  per  ucre  for 
each  cutttne,  though  oot  uncommonly  the  two 
cuttintis  will  make  four  to  six  tuns.  The  hay  m 
usily  cured  by  the  ordinary  meLhuds  of  handling. 

Uta. 

At  a  flMxrvm^. 
—  Am  t  cover* 
crop  for  orchards 
in  aecUona  where 
it  will  succeed, 
beitgarweed  hw 
no  superior.  Il 
ia  s  TigorouB 
grower,  a  good 
nitro2«ti- gather- 
er and  u  fre« 
from  the  nema- 
tod*  worms 
which  produce 
root  -  knot  For 
the  lut  rftuob 
it  it  particularly 
desirable  as  & 
CO  rer • crop 


■A 


for  peaches  Aga  and  other  fraits  siwceptihle  to  in- 
Jury  from  Rt-matcxloii,  and  Its  Bolf-sowing  hnliit 
malua  it  cheap. 

At  a  foTAj/t. — Beggarwwd  ia  rich  in  protein  and 
makes  a  good  quality  of  forage,  rcliohed  by  farm 
stot-k.  Ita  nutritive  ratio  is  about  the  same  aa 
that  of  r«l  clover.  It  ia  mottt  eTectuitl  when 
fed  with  a  coarse  forsge  rather  strong  in  car- 
bohydrates. 

BERSEEH.  Trifvlium  Alexandrimim,\.\Tm.  Lr^u- 
vua'ifa.  Known  also  as  Egyptian  clover.  Fig. 
308, 

By  V.  A.  Clark, 

An  annoal,  clover-like  forage  plant  reoentjy  in- 
troHu(!>^d  from  Egypt  and  now  being  grown  experi- 
mentally in  the  United 
Statt^,  esp«H:ially  in  the 
irrigated  Southwest.  Its 
particular  recommendationH 
AK  rapid  i^ruwth.  adapta- 
bility to  alkali  lands  and 
UscfalM^iu  in  reclaiming 
them,  high  rank  as  a  nitro- 
gttfi-galhtrcr,  unusaal  food 
vuUc  and  conditioning  prop- 
erties, exci-ptional  aucca- 
l«nce.  palatabilrty  and 
heavy  yield.  Her»eem  In  the 
hnfiif!  of  Egyptian  agricul* 
tore,  both  by  roiwon  of  ItA 
iniitrumentalitv  in  tlie  re- 
clamation of  alkali  land  and 
of  its  almiMt  universal  bw 
as  forage.  The  plant  is  two 
to  five  feet  tall,  accariling 
to  vura'ty,  hcJtil.'*  whitish, 
interm^ediate  in  mtn  and 
[Fha|)u  irutweun  common  mi 
and  white  cbvers,  Uuscowi,  Pachl  and  Saiila  are 
the  principal  varieties.  diHt-inct  in  form  and  cultur^ 
aduptatiomi.  Muac»wi  In  the  runkest  grower. 
There  is  not  yet  experience  enomgh  with  beraeem 

in  the  United 
8Ut«t  to  war- 
rant delinite  cul- 
tural dirvctiona. 
Naturally  wet 
land,  evtin  that 
on  whteh  wut«r 
BtandH  a  nart  of 
the  time,  is  be«t. 
The  seed  is 
broadciisted  a  i 
6fteen  to  twenty 
pounds  per  acre 
and  harrowed  In 
lightly,  as  for 
alfalfa  orelorer. 
Norember  plant- 
hga  have  Iwen 
most  »acce«sful 
In  avoiding  win^ 
»ft.^iinni.  ter- killing   in 
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southern  Arizona,  the  plants  being  one-half  ia  one 
inch  hii;h  wht^n  ihi;  tlmr.  fm^l  r'niitut.  Oni.-  cutting 
is  sHjcured  in  April  and  ool*  in  May.  after  which  the 
plant  succumhfl  to  increosinR  h«at.  Priqiient  irri- 
gstion  is  rijiiiiirL'd.  HHrv^ting  U  tho  sam&iis  for 
alfalfa  or  clover. 

The  principal  American  liu-rntnrc  to  dfit*  in  tht 
United  States  i'ejtartnwnt  of  Asriculture,  Bureau 
of  Plant  ItiiiuHtry  [iulK'tin,  No.  iKJ.  lA.tr  ftlao  Tri- 
folium  Alciiitidrinum,  under  Ctovrr ;  also,  pugc  79.) 

BROOM-COHN.    Amlropogon  Horghum,  Brot.  var. 

Pig.  3l>9. 

By  (;.  ir.  Warburtoit. 

Broom-c^irn  belonga  to  the  ffrasa  family  and 
to  the  same  8p»cici8  as  snrnlnini,  kalir  corn  and 
Jerusalem  corn.   It  differs  from  other  v&rietieo  of 
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PU.3N.    SUndard  ot  Ull  breca-wn. 

thBBpeeiesin  having  the  a^Mlsborn&in  panicle  with 
long,  Stnigh t  br.inchos.  Thes^-d-h^ad  or  panicle, 
known  to  growerj*  and  maimfactorerB  as.  "tirusli," 
is  the  valiiable  p;irt  of  thtt  platil  and  is  iimid  fnr 
the  manufacture »if  hnvmis  of  all  kinds.  ThLTe  are 
l*'o  grmips  of  brooin-<:»m,  the  standard  and  the 
dwarf,  varying  only  in  hciyhl  of  plant  and  cliar- 
K'tor  af  brash.  The  standard  jtrowa  l*n  to  fifteen 
feet  in  hfifthl,  with  a  brash  eight^i-n  to  thirty 
inuhotj  lonu;  the  dwarf  ftrown  bat  four  to  six  fe«t 
tall,  with  a  lirunh  unn  to  two  ft-vt  loni:.  The  dwarf 
broom-cDrn  is  nned  mtwit  lur^^dy  in  the-  production 
of  whisk  .ind  olhiir  aniall  bronms.  while  the  stronRer 
brush  of  the  (Standard  ty^K.-  is  useil  in  cari^l  hr(»orn«. 
Ilany  varii>tal  names  are  j»ix-en  both  dwarf  and 
etandard  lypps;  thi*ydiir<-r  but  little,  how*iv<T,nnd 
in  rvality  but  the  two  types  are  KTOwn. 

Arfa  of  eulliration. 

One  vssuntial  in  the  prodnctinn  of  bronnKom  of 
good  quality  is  dry.  rtoar  weather  when  the  hruKfa 
U  mnturinK  n.nd  during  the  harvest  Heason.  Rain 
at  this  time  ct,a*^«  diAColorntion  nf  thf  hnish 
and  a  conaeqaent  deterioration  in  valoe.  For  this 
noaon,  Ui«  eentrftl   UissiMippi  valivy    and  thv 


plainn  of  K»n8aa,  Oklahoma  and  thi-  Panhandle 
of  Texas  ait-  b^t  adapted  Ut  the  growing  of 

this  crop.  The  regions  of  greatasc  pr4)ducti(>n  ar* 
wTitrnl  lllinnis.  cirntral  Kaunas  and  western 
Okbihoma,  Dlinui;  ^njwing  the  standard  sorLi  and 
Kansas  and  (Jkkhoma  th«  dwarf  varieties. 

Culture. 

With  proper  climntic  conditions,  any  Hoil  which 
will  produce  EOfid  com  is  adapted  to  briJum-cMrn, 
To  «it'iirii  a  crop  iif  imifunn  quality,  it  iw  essi-ritial 
that  the  land  should  be  uniform.  .'Va  the  plants 
grow  slowly  at  flrKt,  th<'  fltsld  Khonid  bo  in  good 
tilth  und  as  fnetj  from  weeda  as  poeaible. 

The  land  e<h«uld  he  jirvparud  a»  for  corn,  hut 
planting  should  be  delayed  antil  the  soil  i.s 
thoroujfhly  warmed.  In  the  sections  where  broom- 
corn  \*  larg»(1y  frown.  th«  planting  season  inoludeii 
May  and  the  first  half  of  Jun*^.  The  rows  of 
Btfindard  hroom-com  uhoiild  bo  throo  and 
one-half  feet  apart,  and  of  the  dwarf  sorts 
Ihruu  feci,  with  llitf  plaiitK  thrt-c  or  four 
inches  ajHirt  in  the  drill.  About  two  qaarts 
of  st-fii  are  re(]uin-d  to  sow  an  acre. 
Planting  may  \tn  dune  willi  an  ordinary 
corn-planter,  UKinKsorphnm  plates,  or  with 
a  grain  drill  having  part  of  th"  hoU«  cov- 
ered. Cultivation  ghoiild  be  fre^juent  and 
ehallow,  u.-ing  Ihu-  harrow  or  w«?der  early 
intheaeiison  and  any  of  lliu  ehalluw-run- 
ning  cultivators  later. 

Hnr»t»l.i»g  ami  hnndiing. 

To  secure  the  l)eHt  quality  of  brush,  the 
harvesting  Khovid  be  done  about  the  cloe>« 
of  the  bWrning  pL-riud.  The- bru^h  bt.'comoif 
stilF  and  brittle  if  the  see<)  is  allowed  to 
ripen,  and  Ib  greatly  r«Itic«-d  in  value. 
Dwarf  broom-corn  i«  UKually  harveuted  by 
pulling  the  heiuli'  by  hand.  Inaving  a  foot  or 
more  of  the  stalk  attached.  Standan)  brixwn-com. 
becnnse  of  its  height,  must  bo  "tabled"  before 
harve.'^ting.  This  "tabling"  consists  in  bending  tht- 
stalkn  of  ailjat'^nt  raws  at  a  height  of  about  three 
feel  diagonally  ncro.^  the  ajiace  betwMn  the  row». 
so  that  the  setfd-heads  of  each  row  extend  about 
two  ft.i't  U'vond  th<>  adjoining  one,  and  are  in 
position  for  cutting.  The  stalks  are  then  cut  a 
fow  inehi-a  b<'low  the  head  and  the  heads  laid  on 
the  tables  thuu  formod,  in  pcwition  for  hnnling. 

Aftvr  the  hrurth  has  been  cut  or  pulleil.  it  is 
haulL-il  U)  the  clryini;  t*heil»  when.'  it  is  sortt-d  and 
threshed.  Sorting  is  simply  the  separation  of 
cnarse  or  knotty  bni.<h  from  the  uniform  i^traight 
heads :  when  the  crop  iu  grown  uii  u  litnull  scale, 
thfi  sped  may  be  removed  by  "scraping"  by  hand; 
when  largely  grown,  the  bni.4h  should  be  oteaii«I 
with  a  bruoni-coni  thrv-sher.  Aft^r  thrwhing, 
the  bru«h  Should  be  driwl  so  an  to  mainlnin  its 
uniform  green  color.  Rapid  drying  withnut  direct 
sunlight  '\»  nern.«iisry  to  accomplish  this  result, 
open  shetlx  u«>untly  being  lued  for  the  piir[inHe. 
klu-r  the  bnuh  is  thoroughly  dried  it  should 
be  bslod,  th©  batw  weighing  ;100  to  .100  ponndn. 
The  crop  ia  then  ready  for  the  market.   In  eectiont 
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where  llie  cr'>p  i.i  larj^'ly  pnxluceil,  Imyera  are 
usually  on  hand  to  purctiaxtf  it;  ••li!ibWh(.T>',  cummii- 
nicationB  should  be  aJdressed  to  large  usenn  of  tho 
erftp  for  iiU'Ujition*.  Tho  priw  varipjs  with  Iho 
qoaltty  of  the  crop  and  th?  production,  iiAiinlly 
niniiinic  from  JW  tu  $100  per  tt>a.  An  acre  of 
dwarf  broum-cum  shtwld  produce  ui  Ivn^i  400 
poundfl  of  broflh ;  sfi  acre  of  standarJ  i'M  tu  TOO 
puunda. 

Aa  Bpociai  cqnipniont  fnr  tho  handling  of  thts 
crop  w  nwrltwi  in  tha  nwtti'r  of  drying  shedn, 
thr«sh«r  and  baler,  aa  ■wwll  aa  a  considerable  force 
at  harvt'«t-tim«,  tbu  busim^ss  of  growiriK  >t  ftioM 
be  a  fairly  pcnn&nent  one,  and  fomiL-rH  arc  nut 
JQAtifled  in  fjnwing  broom-corn  for  a  sinek  year 
only. 

Litrraturt. 

FarmLTs"  Bulletin  No.  174  of  the  United  State* 
Uc|)arlnu>iit  of  Agrivulturt',  "Droom-Ci>rn."  t».v  C. 
P.  Hartley,  givea  very  conciHe  Iroatment  of  this 
cri>|i.  iVveral  experiment  titatiim  puldir^atinna 
havo  also  bwn  duvdU'd  tu  it.  For  fiirlhi^r  account 
of  broom-corn  in  iU  botanical  relalioni),  su«  the 
article  on  Sorgh-um. 

BUCKWHEAT.  Fivfcpyrinn  eKitlrnliim.  Mo-nch 
and  /■'.  Talarieuin,  (!a;rtn.  I'otjfffoiiacra!.  Figa. 
.310-314. 

By  /.  //.  S(anf. 

The  tme  or  (•onimnn  buckwheat  \s  of  one  8[»e<:ii!«, 
Pojiopymm  fstvtenfum,  Viga.  ;il(J.  :ill  (/■'.  tmargi- 
luiani  ix  a.  variant  form  cbaractcriEcd  by  a  Tiotcbtd 
akene),  but  the  India-wheat  iF.  Talaricum},  Hu. 
31S,  is  sometinivfl  kimwrJ  ax  t>uckwhi!ut,  Tlic  bui-k- 
whi-at  is  an  annuul.  gruwn  for  the  Hour  that  is 
made  from  the  contents  of  the  S-comeri-d  akHn«, 
native  of  Eiiri>|Kt  and  north4>rn  Aeiii.  Lvaves  tri- 
angular or  hflgtate  in  outline  ;  flowers  white,  fra- 
f^ant,  in  dense  terminal  panictcji  or  cli)»t«red 
racemes. 

Rucliwheat  is  of  erect  liabit,  under  onlinary  con- 
ditions attaining  about  three  feet  in  Kiight.  The 
root  system  consi»ta  of  one  primary  root  aad  iii-v- 
eral  branclie.^,  th*>  form-ir  exU^'ndin]'  wvll  downward 
Co  r4^ach  niuittt  earth  :  but  Ihe  toUj  developmentof 
rooU  ia  not  larp**.  The  sUim  v.iri(-*  from  om-fourth 
to  Kto-<iglith3  of  an  inch  in  diamettr  and  from 
green  to  purpliah  red  in  color  wliilc  frw*h.  chan^- 
IliKto  brown  at  maturity. 

Only  one  j'tem  is  prodncwl  from  each  seed  ;  the 
plant,  imit^d  of  tilk^ring  or  producing  suelcem, 
branchuA  more  or  leae  freely,  dependinf;  on  the 
thickness  of  ti>^>dinR.  It  tbuji  ailnptN  ititclf  to  it« 
environment  cv.-n  mor*  completely  than  the  cereala 
which  tiller  frtily.  The  leaveo  are  altcrnatu,  Iri- 
&DKuiar-ht-art'(>h:>tw(I,  aligbtty  longer  than  broad, 
varying  from  two  to  four  inches  in  length,  and 
borne  or  a  jietiol^  varying  frum  very  short  lo 
four  incbL'JS  in  lenKth.  The  Rowers  are  whit*-,  tinned 
with  red  or  pink,  and  art*  hormt  on  thw  i-nd  nf  the 
Btem  or  on  a  dl^nder  peduncle  springing  from  the 
axil  of  the  leaves.  They  aro  wilhoul  pvtalH,  but 
thie  part*  of   Ihv  calya  have  the  appearance  «f 


petals  and  the  blixm  i6  eu  abundiint  that  lii'lda  of 
buckwheat  make  a  beautiful  appc-.trance.  There 
arv  eight  8tam«n8  and  one  thr*^i«u-led  pinlil.  On 
threshing  the  ripened  grain,  the  calyx  rvaiains 
attairhi.td  at  the  basie  of  the  seed.  Two  forms  of 
Bowers  are  prodnce^  :  one  with  long  stamens  and 
short  ^lylta,  and  tlie  other  with  ehurt  etameiia  and 
long  EtyU's.  Th<'u;.'K  each  plant  Ix-^irs  but  one  form 
of  flower,  the  seeds  from  either  form  will  prodnce 
plants  bifaring  Imlh  forms.  This  arranfieinent  ist 
thought  to  facilitate  crossing  by  means  of  insect 
visitation.  Tho  grain  of  buckwhoat  consists  of  a 
single  seed  enclosed  in  a  pericarp  which  in  botany 
in  known  as  an  akt^nu.  Thv  pericarp  or  bull  ia 
thick,  hard,  smooth  and  shining,  and  varies  in  color 
from  a  ailvpr  gray  to  a  brown  or  black.  It  sepa- 
rates readily  frum  iUt  conlvntj).  In  form  the  grain 
ia  n  triangular  pyramid  with  a  rounded  bane.  The 
nsiial  length  of  lh«  grain  in  ihrw-sixtivnlhii  to 
thrtfc-tighths  of  an  inch,  and  the  width  one-e-ighth 
to  lhreQ-sixt«enthH  of  an  inch.  In  states  of  chief 
production  the  legal  weight  of  buckwheat  is  forty- 
eight  pounds  per  bushel.  In  some  others  it  varies 
from  forty  to  fifty-six  pounds. 

Tho  nnmii  "  buckwheat "  siwms  to  l>e  a  corruption 
of  the  lierman  frircA uriVn,  meaning  lutoeh-whcat,  a 
namo  given  to  the  plant  because  of  the  shape  of 
tho  seodG,  being  similar  to  that  of  thv  bi-vch-nat, 
while  their  food  conAtitneaU  arc  similar  to  Ihoe* 
of  whL-;at  grains.  BotanicAlly,  buckwheat  is  not  a 
cereal,  but  vince  its  seeds  serve  the  same  purposes 
B8  the  cereal  grains  it  is  usually  classed  in  market 
reports  amun^;  the  wroats.  Th^i  family  lo  which 
buckwht-at  belongs  (Polygonacta-)  incliidi-Ji  several 
well  -  knoM'Q  trouble- 
some wifds,  aa  sorrel 
and  dock  (Itumex)  ami 
smarlwewi,  knotweed 
and  bin<]wi>9d  (Poly- 
gonum). 

Th*  notch  -  Kifd^ 
buckwheat  (Fasopy- 
ram  cmnrtiimil \tirt,  no 
doubt  only  a  form  of 
f.  ttadtntam)  is  not 
known  to  have  lieen 
grown  in  this  country 
bnt  i#  reported  afl  cul- 
tivated in  India  and  China.  It  is  distinguished  by 
having  tbo  angles  of  the  hull  vxtvndt.-d  into  wide 
margins  or  wings. 

Tile  Tnrtary  iiuckwbMt  or  IndJa-whi^t  (f^jjopy- 
ram  TalaTiaim,  Pigs.  312,  '.lYi)  is  cultivated  in  the 
cooler  and  more  mountainous  regions  of  Asia 
and  to  6om«  extent  in  Canada  and  Maine.  It  is 
recommendMi  for  superior  hanliness.  It  ba4  bw:n 
tricxl  in  Pennsylvania  bnt  without  satisfactory 
reaultn.  The  grain  is  smaller  than  the  common 
bnokwh.-al,  ibL^  plants  are  more  slender  and  ihu 
leaves  arrow-shaped.  The  flowers  are  small  and 
gT>-entiih  and  are  barni'  in  axillary  irii)«ily  simple 
racemes  along  the  stem,  so  that  a  field  of  it  do«« 
not  hav«  the  white  anil  florifvrous  appearance  that 
a  fittld  of  buckwheat  docs.  It  is  earlier  than  com- 
mon buckwheaL   It  bas  been  sold  as  duckwheat. 
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Thu  commun  buckwheat  is  the  most  valuable 
and  the  moat  widely  grown  form.  It  is  met  with 
wild  ill  ('liina  unci  ^^ilK'riii  and  uiit«rH  into  the  Bgii- 
cnlture  of  every  cfluntry  where  grain  crojw  aro 
caltivaUH).  In  China  it  has  l:ioun  grown  and  UAed 
for  fwd  from  time  immemurial.  In  Japnn  it  in  held 
in  jtenerol  este&m  and  in  ItuEuiia  it  is  also  largely 


French  ciitl.  In  aome  iMnontt,  buckwhtat  tendc  to 
priKiu>c«  irritation  uf  the  skin  when  freely  eaten. 

Compositian. 

The  following  table,  compiled  by  Hont.  sthowii 
th*  composition  of  the  grain,  straw,  floor,  middiiniip 
and  liulU  of  buckwheat : 


UnlB 


NambeT  of  analyBes  .   . 

Water 

Atb 

Protpjn  (K  X  6.25)     .  . 

Cmilc  fiber 

Nltmeen-fTM  extract  . 

rat 


Scmw 


e\tKt 


MhUllixt 


Hull* 


f^: 


Ih: 


^^ 
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conBtimod.  It  ha;^  biri-n  cultivaU<d  for  CL*nturiu8  in 
Rnilland,  Franct^,  i^patn,  Italy  and  Ot^rmany.  In  all 
ttit>  lLuro[Htan  countritm  it  la  oonsumi'ii  c-hi*^l1y  by 
tie  poorer  classeB,  but  it  has  remalne'l  for  the 
Amtrican  hoii«.iwifo  to  li'arn  how  to  pr^ure  it  no 
as  to  pl«aso  the  palato  of  th>j  epicure.  The  buck- 
wheat paiicukv  is  a  [jcculiiiriy  Amtrican  p^^^paration. 
Ponnerly.  buckwheat  conatituLed  Iht  majiir  part 
of  the  bread  diet  of  the  creator  part  of  the  rural 
iw[iiilation  of  thtf  Nvw  England  and  Middle  Stat«8 
in  the  winter  seaaun.  It  has  now  won  its  way  to 
the  bnakfaat-tablo  of  the  city  rcmdent  as  well, 
wid  when  served  hot  with  maple  «yTop  it  Is  con- 
uiend  the  p«cr  of  the  ftoest  prodvctiona  of  the 


Owing  to  ita  thick,  heavy  hall,  buckwheat  con- 
tains a  luruer  ptrcentagu  of  crudv  tibtT  than  Ihc 
cereal  er«"is-  The  perceatage  of  protein  and 
nitragen>free  extract  is  nomewhat  lower  than  in 
tliH  caM-  of  wheat.  Buckwheat  dour  contain*  only 
about  two-thirds  aa  much  protein  as  wheat  flour, 
Thi'  dlruw  of  huckwhoat  conLnina  a  aonif^whnL 
higher  percenta^  of  protein  and  crude  fiber  and  a 
lower  p<<rcvntag«  of  nilrojien-free  extract  than 
wheat  straw.  Buckwheat  middlings,  becnuso  of 
its  high  iiercentage  of  protein  nnd  fat,  ih  in  grerat 
demand  aa  a  food  for  dairy  cows.  The  hulls  arv  80 
hard  atid  indigeatible  that  they  are  not  often  used 
for  animal  food,  altbou^rb  lbt>  atmly^ie  would  eug- 
gcat  that  they  have  some  feeding  value. 

Prttdadinn. 

The  high-wak-r  mark  in  the  production  of  book- 
wheat  ia  the  United  f>tates  seemA  to  hare  been 
rescfaM]  in  1$li*>,  wh<iii  th^  ero]),  as  reported  by  the 
Tnited  States  Department  of  Apiculture,  was  22,- 
791,839  hiwhels.  The  average  crop  for  the  five 
years,  I8i>a  to  1870,  wna  18.2.">7,J2R  hnahela.  The 
average  yield  for  the  five  vears,  1901  to  1905.  woa 
14,898,361  butthtdi^.  \\litlc  the  total  production  in 
the  United  ^taten  has  not 
wjiuled  in  fi^vnX  years  that 
of  the  sixties,  the  cri>p  in  the 
etatex  of  chief  production  haa 
increased  in  volume.  N«w 
York  and  IVnnnyivania  now 
product  mon.'  than  two-thirds 
of  the  total  crop  of  the  United 
8lat08.  Mainti,  Michijtan,  Wis- 
consin. Weal  Virginia.  North 
Cnroiina.  New  -lersey  and 
.Mas9achuBett9,  ranking  in 
thf  order  named,  produce  the 
major  part  of  thi-  oIIkt  Ihird,  The  acreagti  of 
buckwheat  in  thf  Uorainiim  of  Tanada  in  1901  waa 
261.726:  the  buahds.  4,&47.159. 

QMun. 

Climittf. — A  moist,  cool  cliniat«  ia  moat  favor- 
able for  buckwheat,  althottgh  8e«da  will  germinate 
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ia  a  Ter7  dry  soil,  and  considerable  heat  during 
tlw  ear\y  stogoi  of  gmwth  in  .tn  adv.intaK«.  Hign 
teraperatarfui  during  the  periiMl  of  nwd  rurmiitloii, 
^ijwcblly  hilt  sunshine  followitifr  showers,  is  uhu- 
ully  disastroitit  to  ihi'  yiitld,  cau't- 
ing  btaating  of  the  Uowers.  The 
BUtQtt  oiTect  i-H  uttribuU't]  U 
Strang  east  winiis,  Tiie  yield  id 
much  retJncwl  l»y  lirniiglil  liur- 
mi;  this  |i«iri<jil.  Buckwheat  will 
mature  in  a  shorter  period  than 
nny  othi^r  fp-nin  crop,  eight  or 
ten  weeks  bein^f  sufficient  nnd&r 
fuvorablu  aind  iti'tiiiH.  It  m  thu# 
well  adapted  to  high  altitudes 
an<l  short  st'imntift,  hat  its  period 
of  growth  miiKt  b*  free  fpjni 
frnst'i,  as  the  plantfi  are  very 
sensitive  to  them. 

iioilt.  -  Hockwheat 
will  grow  on  a  wiJe 
Totigvi  of  soilfl,  but  thuBo 
of  a  rather  light,  well- 
drained  character  are 
lii-.-it  united.  It  will  give 
fair  yieids  on  anils  I'wi 
Itoor  or  too  badly  tilled 
tu  pruducQ  must  uthor 
rropa,  and  seems  to  be 
less  affected  hy  rtnil  than 
by  seaaon.  It  i*  not 
di'ilirahit),  however,  to 
Hit  em  [it  tu  gruw  buck- 
wheat on  vciry  rioh 
land,  HB  under  such  con- 
ilitiimH  the  cruii  fre- 
quently lodges  badly 
with  results  even  more 
seriomi  than  HK-cur  wh*<Ti 
other  grain  cro]«  gu 
itown,  nit  the  i)lnnt  ha.4 
n«  method  of  rising 
again.  Thi»  ability  l^ 
produce  fair  cropt*  on 
pnor  soils  and  under  in- 
ditk-rent  cultivation  has 
led  to  buckwheat  being 
oft*n  cfinflidered  th* 
poor  farmer's  crop  and 
to  |>oor  and  uukillvd 
farmere  being  dubWd 
"  buckwheattTs."  The 
crop  lends  itself  well  tu 
the  farmer  who  lackH 
capital  to  M*ury  timely 
labor  or  to  wait  for  rcturna  on  investment!  in  till- 
agv  and  f«rtittsor.  It  may  be  pI.uitod  after  the  nii<h 
or  spring  word  tn  over;  it  may  be  resM^ed  to  as  a 
milntituti.'  for  spring  cro|n*  or  mradown  thai  have 
failed,  and  it  bringn  quick  retam  for  investrnvnt 
in  fertiliwr.  Ruclt  wheat  respr>nils  tn  more  genor- 
ooti  and  Inl^llignnt  treatment  und  rlefervo*  to  b«> 
hetd  in  higlitr  Mt«eiD  that  it  ustnlly  enjoya. 

/rrfiVuintr-— Stable    manure   is   not   usually 
applied   La  land    intended   for   btickwh«at.  bat  ia 


reserved  for  mure  exacting  cirops.    Moderate  ap- 

plieations  of  manure,  however,  on  poor  stiils  result 
in  largi'iy  inirraseil  yields.  When  grown  on  ptwr 
land,  buckwheat  responds  well  tu  muderate  dresA- 
ingB  of  even  low-grade  fertiliztrs,  and  many 
farmers  whodo  not  tue  fortiliters  on  other  cropa 
find  it  pr'jiitable  to  buy  for  this.  In  e.Kperiinentd 
c«iiducU-d  at  the  Corm-ll  Eipvriment  Station  on 
rather  heavy  soil,  but  in  a  state  of  fertility  to 
pruduc*  a  fair  crop  without  ftrtiliiing,  applica- 
tiuna  of  acid  rock,  dried  bloud  and  muriate  of 
potath  prodiictyl  nnccrtiin  and  somewhat  eontro- 
diotory  results. 

fc'«j-fr«/.  —  Since  buckwheat  is  not  usually 
plantod  till  tho  lust  of  June,  owing  to  prcseure  of 
other  work  or  to  shiftlessneaa.  the  land  too  nft«n 
is  n«t  pinwvd  till  just  befuro  ttL'eding  and  then 
receivBfl  hasty  and  indifferent  fitting.  This  allows 
little  time  for  sods  and  other  organic  matter  to 
decay  and  bocome  incorporated  with  the  snil,  and 
capillarity  is  nnt  reeatahlished  lietween  the  sub- 
soil and  the  oeL-d-twd.  Under  thoso  conditionH  the 
deveJnpment  of  the  crop  is  slow,  and  if  drought 
I'n.'tiiex  diwuter  is  the  result.  B;irty  plowing  of  the 
land,  so  as  to  allow  of  several  harrowings  at  int«r- 
valR  of  two  weekR  and  a  thoningh  ituttling  of  the 
soil,  nearly  insures  the  maximum  crop  the  land  ia 
capable  of  producing.  If  early  plowing  i*  im- 
practicable, then  greater  attention  should  be  given 
to  thorough  litting  of  the  sieed-bed. 

Sml  ami  *t</i'i,v.— The  amount  of  seed  used  per 
acre  varies  frnni  thnee  to  five  pecks,  but  is  usu.illy 
four  [mckit.  It  mny  be  sown  with  the  onllnary 
grain  drill  or  broadcasted  and  harrowed  in. 

Tht'  time  of  .^"ding  v.iriv«  in  difft-n-nl  localities; 
in  New  Vork  and  I'ennaytvania  it  \»  the-  laiit  week 
in  Juno  or  the  first  week  in  July.  To  avoid  hot 
weather  while  the  grain  is  forming,  it  is  dejiirahle 
to  mw  as  late  an  pnAsible  and  huve  tbv  crop  well 
developed  before  severe  froiits  occur.  Kuckwheat 
begins  to  bloom  before  the  planla  hav«  nearlv 
ri>aohed  full  growth  and  continue*  to  bloom  till 
stopped  by  frost  or  the  harvest.  Hence  thwe  will 
l<e  tit  harvest  time  on  the  samv  plants  mature  and 
immature  grain  and  flowers.  It  U  sought  to  cnt 
the  crop  just  before  the  ftwt  h;inl  fr<wt.  Much 
of  the  imm:iture  grain  will  ripen  while  lying  in  the 
swath  or  gavel. 

//nrrvWi'njf.  —  Itnckwheat  U  rarely  barveated 
with  the  aelf-bindvr,  but  may  be  cut  w  ith  thi-  hand 
crmlio  or  the  dropper-reaper.  To  avoid  the  shelling 
and  loss  of  the  more  mature  grains,  tt  i.i  pr\-ft-rably 
cut  early  in  tbe  morning,  whllti  damp  from  dew  or 
during  damp,  cloudy  weather.  It  is  UHually  allowed 
to  lie  a  few  days  in  swnUi  or  gavel,  when  It  Ih  »et 
up  in  small  independent  shocks  or  etooks.  Et  ia  nO't 
Uiuiid  tightly  by  bunds  like  most  cereal  grains,  but 
the  tn|is  of  the  shocks  are  held  together  by  a  few 
stttms  tilling  twisted  around  En  a  way  poculiar  to 
the  crop.  This  setting  up  is  also  usnally  done  when 
the  crop  is  damp,  to  avoid  shelling  of  the  grain. 
The  unthr>>ahed  cron  \*  not  aft«n  stored  in  barns 
or  sucked  but  vi  tnreshed  direct  from  the  field. 
Formerly  much  of  tho  threshing  woa  done  with 
the  hand  ftaiL  in  which  caae  it  waa  necessarj-  that 
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ttie  work  be  done  on  a  dry.  airy  day.  so  that  the 
grain  wodM  shell  eani1y.  If  thn-shad  by  tnachinery 
neither  crop  nor  d:iy  neud  be  ho  dry,  and  it  ia 
nunal  to  removo  from  the  tiirenher  the*  sipiki^d  wm- 
ciiv«  and  put  in  ttii  plnct  a  Rmooth  one,  op  a  aoit- 
able  piece  of  hardwovd  plank.  This  ia  to  avoid 
crackinfT  tli«  jn'^iii  aai  iiaji-nxestrWy  breaking  Ihe 
straw.  The  pedictiB  bearing  the  seeds  are  slender, 
and  thesf  as  wt-ll  tw  the  straw,  when  dry,  are 
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brittle,  sf  thnt  buckwhuat  IhrMhea  much  eaai«r 
timn  thu  curealn. 

Plaec  in.  the  rodift'im,  — Bnckwhent  ifenerally  has 
no  definite  i^Hcv  a;«i|fned  it  in  the  rotation  nf 
crops,  Tlii«  U  chitifly  due  to  it»  being  renorled  to 
ax  a  Rnbatitute  for  mandow  or  spring-planted  crops 
that  have  faik-d.  The  [loorpr  WniU  ami  thd  It'ift- 
oviir  fields  are  usually  sown  to  bnekwheAt.  While 
buckwheat  t>CM.-niit  nut  to  hv  maluriully  nlTL-cted  by 
the  crop  that  precedes  it,  on  the  other  hand  it  ia 
reported  iiafavoraMy  t«  atTrtjt  ci.'rtaiii  crfipa  when 
they  foDuw  it,  Oattt  and  cum  are  iiaid  by  many  to 
be  lesii  RiicceaHfiil  after  baekwheat  than  after 
cthur  iTDps.  That  this  is  so  ha*  not  lun^n  iwUil*- 
lishcd  by  any  experiment  etatioo.  Buckwheat 
loaves  the  soil  in  a  pvculiurly  mcUow,  aahy  cod- 
dition.  In  the  case  of  rather  heavy  nnils  on  which 
It  is  dfsirvd  to  ervv  pnlnUws  this  \h  a  dt^s:idvd 
benefit,  and  in  aonie  localities  the  practice  of  pre- 
cctdint;  potattM-ii  by  bnckwhi'at,  for  lhi>  pnr]>o!>e  of 
securing  this  eltwt,  Iiaa  bycome  common.  Thi> 
(ollowinfc  rotation  ia  aomr-times  recommended  for 
fuch  eoila ;  clover,  bockwhcat,  potatot-s,  oats  or 
wheat  with  clover-«ei-dinK.  The  first  crop  nf  clover 
i8harwst4^d  early  iiad  thi^  land  immiiliatcly  ploui^ 
and  sown  to  buckwheat  as  a  preparation  fur 
putatiic». 

VarutUs. 

Ther«  are  three  principal  varieties  of  buckwheat 
grown  in  America:  the  common  Oray.  i?ilvi-r-hull 
and  Japanese.  The  Silver-bull  is  sliehtly  smnlltT 
than  th9  common  firay  :  the  color  i*  tighter  and  of 


a  glcway,  silvery  appearance.  Th«  Japanesi*  i» 
larger  than  th«  Cray  and  of  somewhat  darker 
color,  an^  thuru  is  a  tendency  for  the  angles  or 
vdgve  nf  the  hull  to  extt-nd  into'  a  wing,  making  tbft 
facofl  of  the  grain  mure  concave.  The  plant  of 
the  JapunusD  variety  is  a  twinievrhat  larger  gniwi-r 
than  the  others  ajid  the  llowers  neem  not  to  be  so 
subject  to  blaatitg  from  hot  sunAhinc.  Kur  thim 
reason  it  is  recommemlid  in  !tiimi>  Waiilies  to  euw 
the  Silver-hull  and  Jnpan^-sc  va- 
rieties mixt.-d,  it  Wing  awerlt-d 
tbttt  the  hardier  .)apan<-sevai-ety 
will  chade  and  prulcct  the  otht-r 
from  the  hot  .viinsblne.  thus  avoid- 
ing blasting  and  soraring  a  lurgi^r 
zono  of  Rewl-tieariag  straw  than 
is  furnished  by  either  sort  nlnno, 
a  larjtor  yit-ld  resulting. 

E.wh  of  these  varieties  liaa 
pmiluced  larguel  yield  in  ccrt.iin 
testa.  It  seems  that  there  U  an 
adaptation  of  variHy  to  jioil  or 
cliniaU^-,  or,  perhaps,  to  weather 
comlitiunH.  Dint  has  not  yet  fae^n 
worki-d  out,  which  nnxJucMtheM 
contradictory  K«ulta.  However, 
the  yielding  quality  of  the  Japan- 
ese viirii'ly  is  UMially  conceded 
to  be  superior  to  the  others. 
_  Fom>t-rly.  ihe  (louring  qualities 

~  of  this  variety  weru  pronounced 

by  many  mi  Hera  to  Iw  inferior  to 
thp  other  sortx,  and  not  infrw|ucntly  the  price  of 
Jap«ni:»t)  buckwheat  voa  fiw  or  Un  ccntf  u«r 
buahel  less  than  the  others.  In  some  localities  this 
condition  still  pn>vnil.<) ;  in  otbt^rt  the  rerervc  ia 
true.  In  parts  of  Seneca  county,  N.  Y.,  En  twent 
Beiutons  the  millem  have  olTi-red  an  advance  of  fivn 
ccntapcr  bushel  frtrtht*  JapiineiH'  vari<ily.  Whi'ther 
this  results  from  change  in  the  quality  of  the  grain 
due  to  acclimatiEation  or  to  better  adaptation  of 
the  milting  methods  to  the  variety  has  not  bcirn 
aacertained. 

Formerly  a  conwiderabie  part  of  the  buckwheat 
waa  o-sed  for  animal  food,  only  enough  flour  being 
manufactured  to  nii>ct  tho  requirements  of  the 
rural  districts  daring  the  winter  season.  Of  late, 
the  di-mund  for  the  fltmr  In  the  <riti«i  baa  been 
such  that  most  of  the  grain  is  ground  for  flour 
and  le.<(.i  of  th(!  flour  is  consumed  in  the  rural 
district*!. 

Buckwheat  flour  ia  whiter  than  that  made  from 
wheat  and  has  a  peculiar  meal^  fMl  to  th«  hand 
that  enables  one  readily  to  distinguish  it  fmrn 
wheat  flour.  The  first  (inur  on  the  market  aft^r 
harvest  brings  a  high  price,  bul  the  \>rke  rapidly 
declin'Mt  aa  thu  supply  increases.  The  grain  most 
be  well  dried  and  the  grinding  done  In  cool,  dry 
weather  to  gi>t  l>est  resulta  in  milling,  The  yield 
of  flour  pur  biwhcl  of  bncltwh^at  i*  n*aally  about 
twenty-five  pounds,  though  twenty-vight  or  moro 
rosy  be  Becurwl  if  th«  grain  is  plump  and  very 
dry.  The  middlings,  a  by-product  of  the  Aouring 
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VHHMLji.  M^ll  MBdlt  by  dsiirymun  ss  fuod  f»r 
m^Wmik^\itianaiM  ita  hifth  content  uf  protein. 
Thf  nulla  liiiv*  little  »r  no  valiici,  Sometiitioii  thity  aro 
j{r<;>und  and  uaed  aa  &n  adiillnrant  fi>r  Mack  [lepptir. 

Buckwheat  grain  in  much  reliaVtl  by  intiiltry 
aiiij  htu  tliL-  reputation  uF  being  of  special  viiluc  in 
eRK  prwindion.  In  recent  ffwliiiff  oX|»riniBnts 
this  rupittatiun  i»  Hcari;*']}'  Hustain*^, 

Backwheat  ia  also  a  well-known  honey  plant 
(we  Vol.  III). 

EnemUn. 

The  buckwhejit  crop  is  tnnaualty  free  from 
inMrferL'ncu  from  v.v«i»  ur  plant  dixi'uxex.  U 
iiUirts  HO  qiiiukty  and  grows  m  rupidly  that  muHt 
WfiiA»  gift  no  chitnce  tn  make  ht-adway  aj^ninitt 
it.  In  fact,  buckwheat  is  fne  of  the  bunt  crops  for 
cleaning  land  liy  i*niiitlit:riii^  out  w'ued  ifruwtlitt. 
Wild  liinU  (LS  wcUafi<U>nitNitic  ure  fond  uf  Ihi- tiniin, 
and,  whi^n  ahimdant,  nomi'limiw  cause  conflideraiil* 
I(hW,  No  insiMit  ur  ftjn«uUB  trouhk-a  limv  l*»in  suf- 
tictently  destructive  to  attract  much  attention. 

iiUfratun. 

Th«  litei-atuns  on  buckwheat  Id  mcajwr.  A  few 
of  thv  oxporimetit  stations  have  bulletins  nn  the 
anbject,  and  diflcnAsinnH  have  been  |inl>ti»hi-d  in  ihi: 
Y«arbo«)(ii  of  iha  United  Stat«s  Department  of 
Af^icaltnre.  and  in  the  agriciiltUTal  press,  notably. 
the  Country  Gtsntlumjin.  Thu  thrvfl  fmbli^ation:*  foS- 
lo-winfr  devote  some  e]\ativ  to  bui'kwh(>at ;  Hunt, 
CereaU  in  America,  pp.  1'.XH10 ;  Wilson,  Our 
Fiim  Crops.  London.  Vol.  1,  pp.  188-HW;  Cornell 
Bulletin,  No.  2.'^. 


each  plant!  our  conimnn  hi>iLi)ed  ciibbaf>e  {Brntgira 
oleraeea,  var.  eapitata.  DC.)  hna  bpi-n  dcrivud;  othc^n 
b«Ar  fmall  cnbbn^i'^  in  thi!  axils  of  Imyvm  and 
from  auch  the  KruiiHeb  Hprout  (Hraaiai  oUnufo, 
var.  ifmm.ij'rra,  Hurl.  I  luvi  arifli-n.  Tlii-  iFavw  i>f 
the  wild  plant  are  bluish  green,  fleshy  and  hair- 
leit.-i  like  tliiiAv  of  the  ciilttvat«<l  cabbag«,  and  eithur 
entire  or  inclunled  in  outline.  The  latter  character 
apinrently  haa  beun  developed  to  a  markiid  ds- 
gtve  in  our  kftlo  {liratnuM.  oltrnwa,  var.  aetpkaJa, 
Dim.  of  which  there  are  so  many  ftirma;  other 
wild  plants  sbuw  the  bli.ttcrci]  leaf  which  is  seen 
in  aacn  an  exufiRerated  form  in  the  Savoy  cabbage 
(Pnunra  olenicea.  var.  hullitfa,  [)C.)anii  also  in  the 
Brufitelfi  sprout.  The  leaves  of  the  wild  plant  are 
normally  groon,  but  thoy  bt-oome  rod  or  pnrple  by 
expoHure  to  ihe  sun  or  when  old  and  diseased  ;  by 
Bvlectiou  vn  have  developtrf  tin;  reddish  or  purple 
color  OM  a  permanent  character  in  all  the  forms. 
Finally,  the  flnwer  has  been  modilied.  In  the  wild 
plant  iho  fliiwers  are  borne  on  sta-lkx  much  like  a 
large  wild  carrot,  some  of  the  stalks  being  long 
and  othi^ra  nhurt.  By  Rclection  of  plnnta  in  whit^h 
the  dower-stalks  had  a  tendency  to  become  thick- 
eni-d  ond  ahortencJ,  lh«  cauliflower  and  broccoli 
{Dratniai  olrracra,  var.  btilrylu,  IK'.|  probably  were 
produced,  the  former  from  a  tbick-rililjed  smooth- 
it^avtjd  form,  and  the  latter  from  a  thtn-riblted  form. 
The  wild  cabbaffe  ha*  been  used  aa  food  from 
time  imniitmoriul,  The  huad  cnbbai;e  watidtvolnpcd 
in  northern  Europe,  where  it  has  long  l)een  (rruwn, 
The  hvadlc«s  forms  were  early  Kf'wn  In  aouthem 
Europe.  Climatic  conditions  ee^em  to  havo  contrib- 
uted in  deciding  ihin  division  of  iy\vs.  Thi?  bulk  of 
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CABBAGE   FOR   STOCK  -  FEEDING.    RTomita 

vieraeta,  Linn.    Criieij'erce.    FiRR  315-S17. 

By  Sarnvfl  prater. 

Cabbage  is  a  name  at  preMnt  applied  to  a  large 
group  of  plants.  Tht»  wild  cabbage  ijirtutita  olcra- 
eea,  var.  tylvftlrw)  i»  looked  on  «.•»  the  prototypi>  of 
thes^  species.  It  occurs  wild  in  Kuroiw.  on  the 
coast  of  England.  It  has  a  crooked.  halMignemiB, 
branching  stalk,  ix  pvirmninl  nnd  iHUim  mvA  wbon 
twoi  three  or  fonr  years  old.  The  stalks  may  be 
three  to  four  incht.isindiu[netvrand  may  bvar  crei-n. 
berbacaoos,  cylindrical  branches.  l.o«^>kins  at  this 
plant  and  at  kohlrabi  {Rnurira  aiulorapa)  it  in 
easy  to  s««  that  the  latter  is  not  distantly  ri^moved 
from  the  cabbage.  Some  of  the  wild  plants  bear 
small  heads  nt  tti«  snmmit  of  thv  sti:-m,  and  from 


the  crop  in  tlif  Unite*!  Stat«>  is  grown  in  the  North; 
althou(;h  early  cabba^i^eis  fur  spring  consumption 
are  grown  in  large  nuantitiea,  in  the  winter.  In  the 
8oath(!m  stntoM,  m  fiIho  thi;  collard,  a  headluiui  tvpo. 
De  CandoUe  (Trans.  Hort.  Soc.  London,  Vof.  5, 
1-43;  Prodr.  l.'2Ui\  grouped  the  dvacendant*  of 
the  wild  cabbage  under  six  heads : 

Rriuiiea  dfratfa  norjihata,  the  kalea,  tboasand- 

headed  cabbage,  etc. 
Ifriunea  oleraera  empitala,  tho  headed  cabbage 

or  common  cabbage. 
Rrarsiiyi  idfraem  tmllali,  the  Savoy  cabbage. 
Brtunta  eavi(rrap<i,  kohlrabi. 
JtnuMM   t^eraeea   gtmrni/in,    the    Brusaela 

sprouta. 
RruMtim  olenem  botrglu,  the  cauliflower  and 
brocenli. 
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The  first  four  jtrouiis  are  grown  for  atoelt-feod- 
ing  as  vriiW  ns  Uir  luiinun  i'<jiii^uni|ilii>ii.  Tbi;  liml 
two  ure  grown  osclusively  for  tubl*  use. 

Cabhnge.4  hnri>  hi.-en  cultivati-4  from  tinii;  imme- 
morial fur  liumsn  fuijJ.  Tha  Gryek  writiere  do  n()l, 
mentiun  the  hL'ad  aabbaRi*,  hut  Columi'lln  ami 
Pliny  do,  iiltlioiif,'h  it  w  Mil-vwI  that  thi-y 
referred  to  some  aoft-headed  f'lrm.  The  hard- 
headvd  furrn  wuc  id  am  in  Bnglii[i<]  in  thu  four- 
teenth CTntury,  uni  is  mentioned  as  a  Now 
Engliind  pnxliict  in  the  poem  attributed  to  Gov- 
wnor  BnMlfttrd.  written  in  16B6. 

Composition. 

The  ax*6raj»6  composition  nmiilly  (pvon  forcah- 
bagvH  is  water  S'J.")  per  ct-'nt  and  dry  matter  9.5 
p«r  cent.  In  twenty-two  analvi^es  of  Rve  v»rifiti«fl 
made  at  C«rncII  Univtmity  diiring  1004-lWX;.  thu 
average  dry  matter  content  varied  Uelween  rj,74  and 
8.42  p«r  ci>nt,  an  avnrn^e  vonitidornbly  bcl'iw  that 
Dituslly  K^iven.  The  cunU'nt  of  proU>iii  ia  hi>;li,  the 
9.5  per  cent  of  dry  matter  being  made  up  of  ash 
1,4  p«r  wnt,  prott'in  2.4  pt-r  cont,  cndft  ftlH;r  1.5 
per  cent,  nitroKi'n-'ree  extract  HM  per  cent,  ether 
cxtruct  6.4  per  cent. 

Prnpagalian  and  eultivalion. 

The  plant  may  iia  prown  HOcceBsfuily  on  any  aoil 
that  ifl  in  go<Kl  condition.  It  is  n  groiw  feedor, 
and  care  mu^t  be  taken  to  supply  it  with  an  ahun- 
dant  Init  nnt  fxcet^iv^  mipply  nf  Riniflture  and  to 
kwp  the-  land  wi;l]  stirrL-d.  Rich,  htavy  luains  aro 
to  be  preferred  for  the  production  of  heavy  yieldu 
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Plf.  316.     Tr>M  of  e4bb«e»  tlMdl.     LbU.  rumpairt  hakd) 

rtahi.  lou*  liMd. 

for  cattle-feeding.  Deep  fall-plowing  la  advmble, 
and  the  land  ahoutd  he  Inone,  friable  and  nioixt :  sa 
application  uf  t«n  to  twonty  tons  of  manure  per  acre 
may  be  made  in  the  fait  before  plowing,  and  this 
may  be  auppiemfintiKl  hy  ffrtiliKi'rji,  nnd,  if  th«  l&nd 
haa  not  t««n  limed  recently,  by  an  application  at 
the  rate  of  1.000  ponnds  of  ^uiukiinni  p».-r  acm, 
to  Ih;  appliud  in  the  .spring  and  burrowed  in. 
Manure,  lime  and  fertilizern  ahnuld  be  unifnrmly 
applied.  Frvi|Ui-nt1y.  ft^rtiliivni  aru  applied  at  tba 
rate  of -lOOtoSUO  potinilfi  of  add  phoHphntu  (16 

fer  cent  available)  or  itA  nquivali.mt,  i.  o.,  60  to 
30  poiindH  of  phoHphoric  acid  :  1(X)  to  I'lO  pDunds 
of  muriate  of  potash  ;  fifty  |>ounde  of  nitratv  of  soda 
per  ucn.-,  in  spring  and  harrowed  in  :  and  about  ITiO 
pounds  of  nitrate  nf  soda  per  acre,  applied  to  Lhu 
plantt  whk-n  tbi-y  are  CTOwIng,  in  lhr«e  applicationa 
of  about  fifty  pounds  each  at  intervals  of  ten  dayn, 
beginning  as  hooq  ok  they  rk  about  four  inchea 


tall.  This  poabea  tlum  through  the  critical  perimf 
tvhvn  thuir  leal  sarfiue  U  smull  and  when  a  single 
gn-i-n  worm  is  abiu  to  vat  a  plant  in  a  dny. 

The  fleed  is  .sometimes  tn>ated  by  dipping  it  in  a 
.tnliilian  of  formalin  of  thv  xtn-nglh  of  L  to  240  in 
order  to  destroy  the  spores  of  black-rot.  It  is  then 
drill!  nnd  nown.  Thn  rchiIr  may  tx)  »>wn  in  a*6t!d 
and  transplanted  with  a  transplanting  machine; 
or  they  iii.-iy  bu  sowa  wht-re  tht  phmts  art;  Cy  »t4Uid. 
Both  methods  are  successful.  In  the  lattor  case, 
one  to  one  and  a  half  pnundaof  tteed  i^  requin-d 
I>t<r  acre ;  in  the  former,  less  seed  is  used,  say  one- 
fourth  to  three-fonrtha  pound.  A  drill,  which  will 
drop  four  or  fiva  %m\i  twenty-*even  or  thirty 
inches  apart  in  rowa  is  needed.  In  this  case  tha 
plants  will  111)  thinnt^  to  one  plant  as  suon  oi  thn» 
incbea  tall.  For  New  \urk,  wwing  early  in  May  is 
advinabb,  although  later  sowing  may  givi- smaller 
heads  which  will  keep  butter  in  storage :  but  thera 
will  be  a  correjipondingly  dimiai.thed  yield. 

No  crop  responds  butter  to  gfwid  tillago,  and  if 
this  he  gii-en  every  seven  or  Uja  days  and  the  amall 
applications  of  nitrati^  of  .iiwla,  already  m^-Rtioncd*, 
be  huTowed  in,  the  plants  will  soon  maet  in 
rowft ;  thun  tillage  ceai*es.  For  succ^iiw,  it  is  cBt>en- 
lial  that  there  \>e  a  good  plant  in  every  place ; 
7.500  to  9,000  plants  shouid  he  grown  per  acret 
Rowit  thirty  inciiw  ajiart  tteem  Ui  bu  convenient, 
the  planu  Iwing  twenty-four  to  thirty  inches  apart 
in  thft  row.  Cabbagoa  may  b<>  grown  in  tlie  ptaM 
of  com  or  any  other  intertilled  crop  in  the  rotation. 

Varktift. 

Som«  of  the  b^t  v»r!vti»8  fur  stock-fMding  pur- 
poses are:  Surehesid  and  .Autumn  King  {both  of 
which  m-'itunt  in  S«pt<rmluT  when  n-swn  in  May,  and 
must  thvn  be  nsed);  Volga,  a  new  Uue^ian  variety  of 
merit;  DrumlieiHl  or  Kbl  Dutcb.a  HlsndiU-d  variety. 
Dunbh  Bullhead  and  llollandor  give  rather  lunxT 
yields  but  arei  considereiE  l«-tter  for  storajte. 

The  variL'ties  may  Iw  ciuiwifiwl  according  I* 
shape  (Kig.  :n5),  au 

Flat,— as  Drumhead.  Sun^heAd,  Flat  Dutch. 

Round,— as  Danish  Itallhead. 

Obovate  or  egg-ithaiied,  — ati  Early  Yurk,  Lata 

York. 
Rlliptiral  or  oval, — oa  Sugar  Loaf. 
Conical,  taimrinj;  to  apes:,  — as  Early  Jerw-y 
U'ftketield,    Winnigatodt,    Pomeranian   and 
Dxhearts. 
Varieties  are  spoken  of  aa  early,  in<>dinm  or  lato 
in  inataring ;  and  as  having  green,  purple  or  varie- 
gated loaves. 

The  cabbage  is  a  good  illualrntion  of  a  plant 
which  has  reached  that  stage  in  which  it  is  much 
inflnenced  by  its  environment.  Not  only  hax  it 
b«on  in  a  varinhk*  state  for  siirne  time,  bet  man  htw 
been  interested  in  the  plant  and  prepared  lo  pick 
out  and  pr^^vrvv  some  of  tho  variations  which  are 
of  valae  to  him.  Thora  two  factors  are  necessary 
for  the  improvement  of  plants. 

Harrftting. 

In  stock-feeding,  the  cabbages  are  hauled  from 

the  fields  as  required.   The  aim  is  to  have  dome- 
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tluBK  to  ttmd  fmni  the  ttni  of  f>i>iiti>m))«>r  antil 
Norambor,  and  during  thb  time  the  [ilantH  are  cut 
as  poquirwi,  or  Bhiv[»  aro  foltli-d  nii  ihi-ni.  fiili- 
baftes  are  st«re(i  in  roifular  titor^c^  hotii^oa  or  in 
pili  six  or  eight  fwt  wide  which,  aro  dun  out  ubyat 
two  fwt  below  ground  am!  rooM  in  with  bunrilH 
ami  atruw,  thti  apfx  of  the  roof  Wing  ahoiit  flix 
feet  above  grotinJ,  The  ht<afls  art)  sturwl  upmide 
<]own  and  kupt  cool,  moiat,  sad  yet  well  ventilated, 
□nLil  uschI  or  sivld. 

Planta  saved  for  seed  production  may  be  laid  on 
their  side,  with  thu  root*  in  Ihc  groiicid  und  n  fur- 
I  row  plowed  over  them.   In  spring  tbey  should  be 

W        ta 
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taken  up  anil  planted  about  four  fiwt  ajtnrt  oiich 
way  in  rich.  Wl•IUp^p[^arlpd  land.  Th*T  plnnt;i  cm:;!*- 
pollinate,  and  two  varietiea  should  not  be  grnun 
near  loguthitr. 

Obitmeiiinu  ta  groii'th. 

I'lubroot  or  anbury  {Plojmodiopkora  f/ramar)  is 
a  fungous  diiit^taAi^  whU-'h  utlaclt;*  many  crueifitrmm 
plant« ;  it  is  common  among  tarnt|)».  raiiMing  them 
to  ri>l  biKllv.  It  cau  be  combalt'd  rvadily  by  lim- 
ing the  lanil  at  intervals  of  four  or  five  yeuns  as 
aQKKet^tMl,  and  applying  the  lime  with  the  rriicif- 
croua  crop;  by  destroying  all  criicifeniun  wt-oda 
and  by  arranging  the  rotation  bo  that  such  crcpa 
will  not  hk\  taken  too  fn^nfntly. 

Blufk-rot,  or  (ttein-rot  H'trutlomnvm  eam/ifgtrit}, 
IB  a  bacterial  diK-a»o  and  is  one  of  the  most  dij- 
aetrovB  tnjiibk-a  of  the  cubbago.  U  a  often  found 
on  wild  mustanl  and  other  cruciferous  weeiln,  which 
act  as  hiMSUi  in  Miri-iuling  it.  Thvre  h  no  cure. 
Freveotion  by  diamfectiun  of  seed,  deslruution  of 
ditMMd  apecimaiu,  a  good  rotntiiin.  thn  control  of 
Insects  which  may  carry  tho  gernix.  is  Riigg<>«ti^d. 
A  dia«aaed  crop  should  not  be  atored.  It  is  hotter 
to  Ktl  the  plants  whjio  they  ar«  good. 

The  tiea-bwtle  ( PhyllotreUi  vitlala).  a  small, 
bliti'lt.  iiulck-moving  inHecl,  eometimi-»  dtwtroys  tht; 
aei^liings  while  they  are  in  their  first  leaveH.  The 
best  mi'anit  of  comhating  if«  to  now  plenty  of  need 
anil  t"  thin  thi?  L-mp  if  all  come  tbnmgh. 

The  green  cabbage-worm  (I'ifri»  rapa)  may  be 
O0Bibat*id  in  the  com  of  young  plantJi  by  itproying 
with  reein-linte  mixture  containing  Pari«  green, 
arsenate  of  lead  in  wat^rr  at  for  p(it;ito>-»,  or.  if 
not  abundant,   by   band-picking.     If  the   first 


brood,  which  is  usually  small,  be  controlled,  little 
tronblii  net^  be  f<:-nrt>d  for  tho  ri^nnainilor  of  Ilia 

The  cabbage-lcwper  (Plvfia  brottita}  frequently 
iiKS  considerable  damage  and  is  dealt  with  in  the 
same  w.iy  as  the  gretm  worm.  The  cabbage  rout- 
fiiagSut  (/'AfrfciK  brtitricir)  oontL-times  injures  the 
roots.  In  the  southern  states  the  harle(|uin  cab- 
hag(!-bug  dDfa  consideraMi)  injury ;  it  i«  chucked 
by  Kowing  muxtHrd  and  radishes  in  the  cabbage- 
fielda  for  the  bugs  to  congregate  on  and  then  dt- 
stroying  theao  by  epraying  with  kerosene  or  burn- 
ing. The  blow-torcD  paiwi-d  slowly  over  the  cri>p 
will  also  destroy  thi.-;<e  iii^t-ct^t.  Thu  cahbiigi-aphis 
is  sotaetimes  combated  by  spraying  with  kerosene 
emolsion  or  tobucco  (inwder. 

Marketing. 

Cabbage  ie  s  crop  which  may  be  sold  for  human 
consumption  if  tli«  priee  is  high  enough,  or  it  may 
bt:  fed  to  atuck.  In  the  former  caee  it  is  fre- 
quently wld  by  the  car-tot.  When  grown  for  the 
r«tail  trade  it  may  Ixt  advi^jLblu  to  crowd  Ihv 
plants,  by  putting  more  on  the  acre,  in  order  to 
keep  the  siui  down,  an  that  tho  hi^ls  muy  be 
retafldd  for  live  cents  each.  This  would  require 
heads  weighing  four  to  six  pounds  each,  in-itead 
of  eight  or  tun  pounds,  as  might  be  expected 
ordinarily. 

fij-A  ihiting. 

Th<^  important  pointi!  aro  nniformity  in  »!» ,  a 
minimtim  of  outside  leaves  to  head ;  a  small  per- 
centage of  Btump  to  Ii^f  when  the  head  is  cut 
open  :  a  Arm  head,  the  leavea  being  closely  packed 
togethi^r  and  lapping  over  ttach  other  in  the.  center; 
freedom  from  evidence  of  diaeaso  or  insect  injury  ; 
true  to  n.imL-  and  type. 

Litrralure. 

Cabbages,  Cnuliflowert  and   AlHud  Vogotablui, 

C.  I.  Allen  {ltK)2).  Orange  Judd  Co..  New  York; 
Cabhagi'^.  How  to  Grow  Them.  J.  J.  H.  Gregory 
(IKi^l).  Marblehe:>d.  Mass.;  How  to  Grow  Cab- 
bages, redenien  and  Howard  (IHSS).  W.  A. 
Burpee  £  Co.,  Philadelphia.  Pa.;  Cabbage  and 
C^mliflower  for  Profit,  J.  M.  Lupton  U8y8),  W.A. 
Burpee  £  Co.,  Philadelphia,  Pa.;  Forage  Cropei, 
pp.l45-l(!9,  Thomas  Shaw  (IJfUO).  Orange  Jndd 
Co.,  New  V'ork;  Cydoiiwlia  of  American  Horticul- 
tnrw.  Article  on  Cabbagu.  L.  H.  Bailey  (1900), 
Macmillan  Co.;  Black  Rot.  United  States  Deparfc- 
nipnt  of  Agricolluri-,  Wtt«hingliin,  fl.  C,  Farmpre* 
Bulletin  No.  t>8;  same,  Wisconsin  Kxperiment 
Station,  Madifion.  Wig..  Bulletin  No.  *>5;  same, 
New  York  State  Experiment  Station,  Geneva,  N. 
Y..  Bulletin  N«.  251.  Z^:  Coroell  Experiment 
Station,  Bulletin  No.  242;  Vermont  Exfieriment 
Station,  Iturljngton,  Vt..  Bulletin  No.  66.  For  crop 
management  In  the  nouthorn  statOK,  consult  Texas 
Kxperiment  Station  Bulletins,  Noe.  57,  69,  and  for 
othor  agricultural  experiment  station  literature, 
consult  Experiment  J-tation  Rcconl,  pul>li*hed 
by  the  Office  of  experiment  Stations,  Waahington, 

D.  C. 
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FJI- 111.    Cacio  tt«a  irf  tlie  "Crlotlo"  t/pe.  aboirliiK 
auBDsr  or  bMrlOE  fruit. 

CACAO.    Tkwhr*)ma  tpp.  Sterculiac^x.  Figs.  318- 
320;  Fig.  liy,  Vol.  1. 

By  a.  N.  CoUtiM. 

Chocolate  and  cocna,  the  manii  facta  red  forms  of 
cacHO.  .tri'  the  pnxluct  of  the  »itvA»  of  8tvi-ral  mjii>- 
eiati  of  Theobruma,  a  strictly  American  Renua. 
Krirf/roma  Ta^oo  ui  thu  «im!PH«  prwinping  the 
greattT  part  of  the  cacao  of  commerce,  tdough  T. 
annimtifolia  anJ  T*.  pt^idaauua.  uk^i  contribute-.  Thu 
dist'overfre  of  the  New  World  found  these  plants 
in  cultivation  by  the  nntivcs  of  aniithem  Mexico 
and  C«ntral  Amirii^a.  ami  thv  tntsthoiJH  then  in 
vague  have  been  but  elighlly  improved.  altlinuKh 
tho  enltun;  has  been  extended  to  practically  all 
parts  of  tlie  tropics. 

M  with  mofltculticatrd  i>laiitA,  the  natural  dia- 
tributlon  of  the  H|»t-cit.'a  is  a  matter  of  Home  con- 
jecture, but  there  nuemii  little  doubt  that  cacao  in 
truly  indi^-tiotis  in  |i:tr1«t  of  Ct'ntr%l  and  South 
America.  In  fact,  it  is  rather  unuBual  that  a  plant 
ciitlivatott  fram  xuch  a  r>'innti>  period  xboulil 
resemble  so  closely  the  wild  forms  as  is  the  case 
with  cacao,  wild  plants  f^und  in  the  forvste  of 
wuitcm  Costa  Rica  being  somi'timiM  used  to  stock 
small  plantatioim  at  the  pre^ttTit  time. 

It  appears  protiublu  thcit  in  thi^  cultivation  of 
this  plant  ttift  principle  of  th^  fixing  iif  atmosphprlc 
nitrogen  by  I11^^Hnfl  nf  U^;;uniinoitR  pinntj*  waji  (Irst 
atiliwd  by  man.  althouBh  of  coutjmj  without  reali- 
lalioQ  of  tho  true  mi-^inini;  of  the  method.  The 
superiority  of  lepimiaouft  trt^s  for  shade  in  cacao 
plnntAtionA  wim  wt-ll  known  to  the  earlv  cultiva- 
tors, and  it  was  only  aft«r  many  costly  txpt^riinirnts 
that  European  pLintt^ni  r«>jiche<l  the  same  cod- 
elusion. 


CACBfl  is  n  iffnall  tr«a  tumalty  ahotit  t«in  to  thirty 
feet  in  height,  bearing  Itti  flowers  and  fruits  on  th« 
old  wo4jd  of  the  trunit  and  larger  branched).  Tlie 
flowers  arc  pvrfocl  and  iive-partt»l,  tbc  anthers 
Inclivied  in  pockets  of  the  pi'tats.  TIiq  means  by 
which  Xh-m  are  reUastid  amt  pollination  accom- 
plished is  not  definitely  known.  The  way  in  which 
the  flowcr.t  are  bornt-,  as  Wfll  it»  ihfir  itrneture, 
would  s«om  to  point  to  some  crawling  insoct  u 
thg  moHt  probable  meana. 

Th«  plant  is  propagated  exclusively  by  seed. 
Thei«  will  not  retain  their  vitality  when  dried. 
Thuy  are  usually  plantj>d  in  SM^-k^U  or  »«mjill  Imm. 
boo  pots.  They  germinate  very  promptly,  the  seed 
vonaiatiDg  almui^t  catirtly  of  tli«  crumpk'd  cotylv 
dona,  which  need  oaly  to  nufold.  vVs  soon  as  ttio 
plants  are  on«  to  two  fi-et  high,  they  are  trans- 
plant ;«1  to  their  permanent  plar«.  It  ts  llie  lo«s 
nttendnnt  on  this  opc^ration  that  ban  led  many  to 
adopt  the  methotl  of  planting  the  9.vvA9,  directly 
whor«  the  plants  are  to  remain.  The  distance  for 
planting  is  Ufiually  ton  to  fifteen  feet  each  way. 
The  diiliculty  in  traiL»>planthng  cocao  is  probably 
the  roatton  why  thu  culture  !«  largely  confinwl  Ui 
veiy  moist  regions,  as  under  such  coudition»  Ihu 
loss  is  li?Rit,  although  tho  pl.int.i,  when  once  estab- 
linhed.  are  mor#  healthy  and  productive  in  regions 
where  there  is  sufficient  dry  season  to  hold  fungous 
dis«iksc<<  in  check. 

Harvating  and  handling. 

Thti  plantt  r<Hintnj  about  four  y«sii  lo  matliTS 
suHiciently  to  bL>:ir.  and  they  cuntlniw  to  bt  pT^ 
ductivo  for  twenty  or 
thirty  ymr*  .'\n<l  more. 
The  pdda,  as  the  fruits 
ani  c  a  11  e;  d  ,  are  six 
inches  to  nearly  a  foot 
in  k-ngth  and  contain 
twenty  to  thirty-  live 
aeeda.  They  are  gath- 
ww!  by  hand,  in  most 
cases,  or  by  the  aid  of 
a  H|wcially  conatrijctvd 
knife  mounted  on  a 
Inng  nolu,  flreat  care 
should  be  exerci^!')  in 
removing  the  fruit,  as  i  ,  , 

the  i^'iril of  nltnohmitnt        »  ■«,■• 
is  Burronnded    by  dor-         >_ 
mant  buds  tbat  arc  to       ''  ', 
produce   future   crops,         \  \^ 
and  tbMK'  are  destroyed 
if  the  fruit  is  turn  from 
the  tree. 

/  ■ '  •rmtntal  t»n . — A  f tor 
the  crop  is  gathered,  the 
potls  ari.'  soinetimte    Fig.  su,  "criamo"  c*(w  fM. 
opened  immediately,  or  Ji«n»l*«. 

they  may  he  allnwi^  lo  lie  one  t«  eight  days  before 
opening :  when  tht-  latter  practice  in  followed,  it 
takes  the  place,  to  some  extent,  of  the  fermentation 
to  which  the  W'anH  ar»   usually   subJActfd   after 
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they  sw  r»iin>T«J  from  the  podn.  The  extent 
t-j  which  tlw  Be«d8  are  f«nnent9d  variGo  in  differ- 
ent conntritM  and  witli  diff'^Kut  vurietiea.  Th« 
strona.  bitter  varictieB  am  usually  alluwiij  to 
fement  for  Ave  to  «it;ht  days,  while  for  the 
milder,  whit«-8«ed«id  fnnns.  arm  to  four  dayH  lit 
coDflidered  sufficient.  When  the  cacao  is  witshc-d. 
it  \»  important  Ihiit  tho  fiirodK  hn  fumitnUHi  Iln<t, 
M  otberviM  it  is  extriMnaly  difficult  to  remove  tho 
swob  iDJcilaKiaouA  .^ubtttanco  with  which  the 
aeeds  ara  BiirroiiDdcd,  nod  which,  if  out  nmuved, 
will  loave  the  dried  beans  dark-colored  and  of 
»  dirty  mppeoraitc*.  On  mnall  )ilaRtatiiin.4.  the 
fermentation  is  accornplidhed  by  simply  uuvering 
th«  beoiu  In  a  box  ar  other  rpcroptacle  and  allov- 
ing  them  to  remnin  one  to  ovRht  dnyB,  A  better 
amtnfccmcnt,  wWn  tWre  are  larjjtr  qoantitiee,  is 
t«  pUcu  them  in  n^volving  hoxus,  no  ikrriinefd  ax 
to  atir  the  hi^iut  without  Ioks  of  heat,  and  thim  to 
itwure  uniform  action,  noriny  the  pnR-eas  Ihr 
temperature  Khoitid  not  exceed  1^"  Fahrenheit. 

Wathing  anil,  drj/ipif. — With  fermented  bennH 
the  washing  ia  a  Minpstratively  siitiple  i>]>eration, 
and  id  nstially  accotnpliHhowl  by  agitatinii:  the  seedi< 
in  runninn;  wiitcr  for  a  few  minutii*.  The  drying 
is  a  nuch  more  diflicalt  operation  and  one  concern- 
ing which  thurw  is  cruat  difference  of  nfiininn. 
Stin-drying  is  mili  popular  with  many  progreMsive 

Ilantprs.  Originaliy,  the  neerls  were  nimpiy  iipread 
n  an  open  |il!W!e  and  gathered  hpfow  evory 
shower;  a  mar«  expeditious  arranjicenient  \»  to 
plucu  the  coeib  on  truytt  orranKcd  to  roll  undor  a 
roof  at  oae  end  of  the  "patio"  or  "barbecue,"  as 
the  Open  spucfi  la  culktd.  Many  plantations  ara 
equipped  with  machines  for  artifically  drying  the 
beanji.  Theonlin;irydrj'ingniachine«ii«(id  for  grain 
and  olhflr  seeda  are  not  well  adapted  to  drying 
cacao,  for  the  reaaon  that  in  these  machines  the 
Mods  ore  (ucitated.  This  injured  th<.'  dtlicate  outer 
CoreiinR  of  cacao.  Pnture  handling  of  the  needs 
wilt  then  cause  thf  cotyledons  or"nilin"  to  bn-ak 
Dp,  thus  vntailing  a  loss  in  weight  and  making  the 
cacao  more  susceptible  to  molds  and  other 
tmgwa  attacks. 

Varitiiea. 

Although  the  greatest  diversity  exists  in  cacao, 
there  arv  few  wetl-niarkdl  varieties.  Thurc  is 
little  uniformity  In  the  application  of  varietal 
names  in  different  coontries,  and  the  trade  clasai- 
Acation  if  on  a  gcographicnl  Ixwis.  In  ^neral, 
cacao  may  be  divided  into  the  mild  wbite-eeeded 
forms,  and  those  with  purple  soods,  vhich  aro 
much  more  hitter.  The  fanner  ar«  oenally  known 
as  "Criollo"  cacao  and  have  been  further  divided 
into  a  numlier  «f  vurictiut.  Among  the  nnr[dc- 
aeedvd  cacaos,  the  beat  knowTi  and  most  distinct 
form  is  "falahacillo,"  chartcteriKed  by  a  short, 
blunt-pointed  pud  with  a  slight  constriction  at 
the  stem  end.  The  walls  of  the  pod  are  thick 
and  the  soeds  small  and  very  hitt«r.  In  spite 
of  the  lower  price  which  thia  variety  commands, 
it  b  one  of  tht^  must  widely  cultivated,  and  its 
Mpnlartty  with  planters  prohahly  is  increasing. 
It  is  prDlific  a&d  Titry  hardy,  an  important  consid- 


eration.  us  then>  are  a  number  of  serlons  diseaaea 
for  which  remedies  are  not  known. 

Vnifirrmity  of  product. 

A  serious  obstacle  in  the  way  of  cacarvcultare 
is  the  difUculty  of  producing  a  itnifonn  prodoct. 
Ev«n  when  thu  most  rigid  se«l  selection  iji  prac- 
ticed,  great  diversity  appears  in  the  product.   It 


■Ji 


.<\; 


'^^ 


i^ 


^^c 


^i: 


'^^ 


^^' 

z":!! 


-c 


jr 


ns.lio.    "CalsUMDo"  cMupol  ud  Ual.   Ooau  RIm 

has  been  thoaght  to  overcome  this  by  asexual 
propagation,  a  method  not  likely  to  be  successful. 
Cacau  in  a  seed  product,  and  the  seed  ik  composed 
of  the  embrj'o  of  the  new  plant,  which  means, 
of  CAurso,  that  if  a  flower  is  crowupollinntod  tbo 
effect  of  this  croHS-potlination  will  W  immediately 
apparent  in  the  fuvA  and  nut  |>tist|)oned  until  the 
next  generation,  as  with  fruit  products  ur  those 
fltwds  which  are  compost<d  lar^Iy  of  endosperm. 
If.  therefore,  the  diversity  of  cacao  is  due  to 
creBs-breeding,  it  will  not  be  poaaible  to  prevent 
this  div«T«ity  by  budding  except  In  isotaled  cosos 
where  whole  plantations  ara  stocked  from  the 
buds  of  a  single  plant,  and  sufficiently  removed 
from  all  other  cacao  plants  to  guard  against 
pollination  from  other  forma. 

The  growth  of  the  use  of  cacao  in  the  United 
States  naa  been  unusually  rapid.  In  1698,  onlv 
$3,933,000  worth  were  imported,  while  in  1905 
this  had  increased  to  $d.4ft4,000.  The  greater  part 
of  the  cacao  luml  in  this  country  is  imported  from 
Trinidad.     The    milder    cacacs,    more    especially 
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&dapt«cj  to  drinking,  are  imparted  from  C«yian  and 
Ecuador.  The  bi^haat-prictd  cacao  on  the  market 
is  that  ^own  in  n  small  ri^ion  in  th<;  interior  of 
Kcuador.  In  the  trade  this  is  known  ae  "arriba." 

The  following  tabk-,  tak«n  from  thn  Monthly 
Summary  of  Commerce  and  Finance  of  Jnly.  I90n. 
gives  the  cacao  prodoction  of  the  world  in  1837: 

Cacao  Pboductiok  op  thb  Worlh,  1697. 

Coo..tr]«  "^T«i!l'' 

Bcudor 22,000 

IMoidad 10,000 

Other  Britisfa  Wmi  IndiM dJOCO 

ftaVagano  Africa 7,700 

Br«ia 7JJ00 

Vcnecnela 6,000 

Dntchfluiwia 4,500 

Haiti ...  4.000 

ColvmbiM 8,000 

C«yloB 1,^ 

Java IfiOO 

Giuil4l«i[>e  ud  Martiniqii*     ....  800 

Santo  Domingo 150 

KIger  Coast 55 

Fnnoh  Gaiairn 30 

Coneo 5 

Total 77,390 

Although  th«*  are  regions  in  Hawaii,  Porto  Ri™ 

and  the  Philippines  well  wlapted  to  the  ^owio);  of 
cacao,  the^  islands  produce  only  an  infinltftsimnl 
pAft  of  tho  9ov«nty  million  pounda  annually  con- 
eumed  in  this  coantrj'.  With  a  knuwlt^ge  of  the 
ni-CL-^ary  conditions  of  i^'uwth  und  an  appreciu- 
tion  of  the  value  of  u  uniform  prwluct.  the  grow- 
ing of  cucao  in  our  Iropicul  inlands  should  be  a 
pleasant  and  lemunerative  occupation. 

LUeratun. 

For  fuUoT  information  the  following  r«ference3 
are  given:  Cacao,  J,  H,  Hart  (190(1),  second  edi- 
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tion ;  Ueberaicht  dw  his  jetit  bekannten  Arten 
ron  Theobroraa.  G.  Bcrnonlli  (1871);  Cacao  Ctll- 
ture  in  the  I'hilippinee,  W.  S.  Lyon  (1902),  Philip- 
pine Bureau  of  Agricultiirv,  Farnit-re'  Bulletin 
No.  2;  Expedition  nach  Central-  und  Sildamerika, 
Paul  Preuss  (1901);  Lea  Plantea  Tropicaln  de 
Gnindv  Culture,  R  do  Wildomaa  (19U2);  Cacao: 
All  About  It.  ••Historicns"  (1896);  A  Troatiw  on 
Cacao,  F.  Emmanui-I  Olirieri  <1003),  Trinidad. 

CACTI  AS  FORAGE.     Figa.  .ISl,  322. 

Stock  in  the  southern  part  of  the  ran^o  country 
fwd  moriH  or  \*-»n  on  prickly  |M^ar,  and  under  pres- 
Bure  of  hard  cirL-umKlaiices  will  fora^^e  on  maaj 
kinds  of  cacti.  Fat  cattk;  oftvn  «at  the  fruit«  of 
certain  cacti,  apparuntly  from  preference.  Inas- 
mncb  as  ^reat  areas  of  the  southern  ranire  country 
produce  cacti  of  many  kinds  und  in  abundance,  tt 
becomes  an  important  question  as  to  bow  far  the 
plants  CA3  \w  prrjlitubly  utilit«*I  for  foragu.  Thn 
interest  in  the  subjoct  is  naturally  increasing,  with 
th«  wttlemi>nt  of  tho  country ;  and  this  int«ro«t  has 
b&en  boatened  of  late  by  the  discussions  regarding 
the  breeding  of  spini^lcas  cacti. 

So  fur  as  proeent  invt-tttigutions  show,  spineless 
cacti  ara  of  little  economic  ini[M)rtance  under  ex- 
isting range  conilitiiiii^  in  tho  West  unless  grown 
to  maturity  in  enclosures.  The  only  reason  u-hjf 
cacti  can  remain  on  tho  rnng«  and  attain  full 
growth  is  becauao  of  the  protection  th«  spines 
give  them.  Un  an  overetockt'd  rangv,  spiniilcas 
cacti  would  b«  cunoumed  before  they  had  fairly 
started  growth.  Pig.  S21  shows  what  occunt  when 
cattle  have  accuut  to  mora  or  less  spineless  forms. 
In  many  sectioiui.  jack-rabbits  are  destructive  to 
the  epinelote  cacti, 

The  spineless  cactus  is  not  &  recent  deTelopment. 
The  folluwing  flal-juintMl  Opuntiosaie  spinelen  in 
large  pert:  0.  dtcumbeiu;  0.  Uimniaaa:  O.  Pa- 
arrvi;  0.  vuljiurU;  0.  R^naquii: 
0.  eraaa;  O.  Fiais-tndien:  O.  fili- 
penduSa;   fnrmg  of   0.   rettuta;   0, 

The  following  Opuolias  uv  spine- 
Ii.'^s  but  havD  objectionabb  ^picales: 
<>.  bwfUaru:  0.  inanuena;  O.  iner- 
mi'j;  O.  nitcni'/a*)/*:  0.  micrvairptt: 
O.  riiffrfffl;  O.  TrtUatii. 

Many  spimi^lcw  forma  are  grown  in 
Mexico  tliuL  might  easily  be  propa- 
gated if  that  kind  were  thought  to 
l>o  of  any  practical  valuo.  Present 
knowledge  is  not  snificient  to  state 
whether  the  ttpindi^sa  forms  will  grow 
as  well  as  the  native  spiny  forms  in 
tho  same  region. 
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Pit-  Ml.    CkU  altei  lUTlu  tiBta  rUIWd  hj  MOek.   A  (Vinr  tonui  iDtMlM* 

plaolt  woU  bsTi  icHlmt  itlll  votm  naas». 


The  spioM  in  of  motm  objMtion- 
abiir  to  tho  f^ing  of  cacti.  Wbetber 
^pinelcsji  cucti  will  ttomedaylie  regu- 
larly bred  and  planted  it  is  not  neces- 
Hsry  now  to  eoquire:  the  spines  ara 
easily  and  cheaply  burned  off. 

With    a  gaitollne    hlow-toroh,    or 
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Sktr-poftr  burner,  w  k  ia  ca]M,  the  Rpinrw  hava 
aniRod  from  &  numWr  of  speviee  of  cactus 
common  to  the  Sonthwent.  The  Arizona  Kximriraent 
Station  U»le6  Bcverul  mjicck-^  in  this  way.  (Fig. 
322.)  Previoiui  to  the  experiment,  it  had  been 
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Fif.  SU.    Stnedu  tlift  GhalU  l'ij.,i„(,u  ruJi/>dd)  with  ■ 
tntkly  pMr  bumtr, 

noticed  that  llio  «tiwk  was  browMini^  on  the  cacLu» 
sfarnbs,  E«|)t>L>ialt}'  on  tbe  loss  opiny  fraiui.  The  first 
fifty  plant' that  wcri-  ftingwi  wi^rc  lit^raiiy(lev(wiri>d 
liy  the  stock,  the  prickly  pears  bt-inff  *nlen  rn/arly 
to  thu  Kr<>iinil.  whllf  only  thd  tmnkn  And  woixiy 
liranchu!  of  the  chullus  fL-muinod.  It  was  swin 
«vi(l«nt  that  the  anim.sU  were  feeding  eiilirely  on 
the  sini^l  c»cli.  which  Ihvy  rcitdily  i)iKliiigur«hi.'d 
from  the  unainRed.  Tbe  amount  that  shouW  be  fiKl 
from  n  ]ilnnt  at  ont  time  varitiii  with  spt^cit^  and 
condition  of  Krowtb. 

Tlie  muchiinn  uwfi  comta  ciehloen  dollaw.  It  cun- 
itimt^a  uight  to  ten  ^tillons  of  gusoline  pLT  day. 
On«  ntian  with  a  machiup  can  ft*d  400  head  of 
cattle  all  lb*-  spiny  cacli  tbi-y  will  cat,  It  is  inti- 
mated that  7,000  to  11,000  pounds;  of  cactus  for- 
aco  can  tw  propane]  daily  in  thii  way,  at  a  cost  of 
about  tvo  dollars  and  forty  cent*,  not  inclodinf; 
tbe  hire  uf  thu  iniin.  The  work  and  tbe  coet  are 
jartified  if  cutllc  ciin  tliL-rcby  be  carric*!  over 
period  of  flhartage.  The  araount  of  water  in  this 
loraee.  as  ustiinatMd  at  thi.<  Arixons  Exptirifncnt 
StBtiMi,  i«  approxinutvly  75  to  SO  per  ct-nt,  leav- 
ing 20  to  2r>  por  cent,  or  1,G00  to  2,.^)00  poiinda  of 
foTid  mfttl«r  fnr  thi>  day'swork.  Thin  large  amount 
of  water  is  of  conpidersMe  ralae  to  the  thirsty  cattle 
a#  it  no  doubt  cnahkwthtm  to  lirowac  much  farthur 
from  their  watering  places  than  they  otherwiw 
coaM. 

At  the  New  Mexico  Experiment  .'Station,  eiperi- 
tnenta  vere  tnnde  to  test  the  valon  of  one  kind  of 
cactUB  f«r»g8  for  dairy  coirn.  The  epinee  were 
ainjted  off  in  the  way  mentoned  above.  The  cactus 
WOM  Ibon  ran  thmngh  a  root-catt«r,  Wh<:'a  the 
ooire  became  accustomed  to  it  they  ate  forty  to 
fifty  pnundK  per  it&y,  in  connc-clinn  with  n  grain 
ration  and  a  little  hay.  It  s(-eniMl  to  he  about 
tsqoaX  in  value  Ui  augar-bvetR.  pound  for  pound. 


(^mporition  of  eagtvt  Jbraga. 

Analysts  uf  cactus  rtenu  and  fruit  were  made  at 
tbe  .'\rtEoiia  Boipi-riinent  Station,  and  arc  reported 
in  Dullf  tin  No.  61  of  that  nlation.  Tbe  omIi  content 
of  the  kindti  analyEn!  wax  found  to  be  high  ;  the 
filwr  'a  low  :  nitnjgt>n-fre«  extract  a  pD^nent  in 
high  averagfi  amount:  protein  in  more  than  half 
that  oontiiint^d  in  alfalfa  htiv  and  about  the  xame 
n?  that  in  grama  grasa;  ether  extract  h  high  in 
Iht;  Bt-cUtt,  but  the  et-eds  are  uot  dige-tted  by  tho 
animal ;  thu  fiber  content  of  this  seeds  is  also 
high. 

lAlrralarf. 

For  fullor  information,  tbe  reuder  ahould  consult 
Bull.  74  of  the  Huri-au  of  Tlanl  Ininatiy,  United 
StaU-a  Department  of  Agriculture,  and  Dull.  91  of 
the  RureuD  of  Animal  Industry;  also  publications 
of  the  Ariiwna  and  New  Mexico  Kxpcriment  Sta- 
tions. Bull.  lilt.  New  Mexico,  giv«s  rweultsof  many 
analyses  of  leading  species. 

CASSAVA.  Manihot  ■uHlUninui,  PoW.  (■Mtrtrpka 
ihnilml,  Linu,  Jnnipha  Mnnlluif,  I!.  It.  K.), 
t,'iifthor!nact(r.  Ca-^sava  (('.  S.>,  manioc,  ntandioca, 
ay|»i,  yrjca,  and  ollmr*  <S,  Anier.),  lunglu-bok, 
simul-alu,  tan-u,  and  otbeni  (India),  hlgs.  S23, 
331. 

By  S.  M.  IVftcy. 

A  shrubby  plant,  perennial  in  th«  tropics  bat 
annual  in  temperate  regions,  cultivated  for  its 
ilcehy  routs  which  are  usud  for  the  manufikcturo 
of  starch,  Brazilian  arrow-root  ami  tapioca,  for 
fverling  donii'.stic  aniinalx,  ;ind  for  tho  tnblc.  Tho 
cultivated  forms  are  out  known  in  a  wild  condi- 
tion, bnt  are  undoubtedly  natives  of  the  American, 
tropics. 

The  cu1tivat«d  form  is  a  shrub  lbre«  to  t«n  feet 
in  height,  thu  stem  anrl  branches  forking  regu- 
larly in  threes,  with  long-petioled,  palmat^y- 
part^l  leavvs  having  iiKually  five  to  nine  divlxlons 
Tvacbing  nearly  to  the  base,  tbe  sections  being 
entire  and  elliptical  or  spatutate  in  onllinit.  Tho 
growing  plant  bears  a  strong  ronfmblance  to 
tJie  caetor-i>ean  (ricinua).  to  which  it  ia  closdy 
relatt^ul.  Thc^  valuable  pert  of  the  plant  is  its 
cluster  of  fleshy  roots,  which  have  a  resemblance 
to  the  K wwt-jMjtato,  though  often  reaching  six 
or  eight  feet  in  length. 

While  two  Rpocifei  have  h'^n  dtfwrihed  aa  thn 
original  typo*  of  tho  cultivat^'d  form  of  ransava 
the  "bitter,"  ilaniliot  uiiJmina,  Pohl.,  containing 
a  connideraMe  quantity  of  hydrocyanic  acid,  and 
tbe  "sweet,"  Maiiihol  ylipi,  I'ohl.  containing  little 
of  the  poitwnoiifl  acid,  -n-ci-nt  invetttigationt*  indi- 
cate thai  all  the  cultivated  forms  have  been 
developed  from  a  singbi  «tock,  probably  the  M. 
Aipi.  Caxi^M  ntnicturnl  and  chemical  examina- 
tiuna  of  a  very  large  number  of  cultivated  forms 
from  Ecuadur,  Columbia  and  the  1iVt,«t  IndiuSi  includ- 
ing both  sweet  and  bitter  sorts,  ahow  no  (xmatanl 
differences.  In  different  varieties  tbe  color  of  tlkC: 
root  may  vary  from  dark  tmI  to  light  yellow  or 
almost  white,  while  the  stems  and  petioles  show 
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«qii«l  rariatiotut,  but  cither  of  these  characters 
may  ohanRe  in  the  lirat  t^neratinn  when  jilantit 
arc  Bjown  from  avuija.  Tin.*  nxits  of  all  vum-tici! 
contain    Home    hydrucyaolc    (prtUMic)    acid,    the 


Fli.  U3.    Ca*Mi«  roou. 

quantity  varying  from  ii  mere  trace  in  some  of  the 
8W»«t  varielivs  to  m  much  m  .08  per  c«nt  in 
soni«  of  the  Bo-called  "bitter"  aorta;  but  the  quan- 
tity in  an/  variety,  «ven  when  grown  from  cut- 
tings, variefl  greatly  with  aeiiaons,  soils  and 
climates.  So  far  n»  in  known,  all  varietie.s  grown 
in  the  Uaitod  State*  contain  no  littlv  of  tlif  acid 
an  ti>  h«  hartnlem,  and  thp  Hamf  ih  Raid  to  be  true 
•of  Ute-  sorts  t^uwn  in  India.  The  most  poi»onnus 
varieticA  oft«n  cauft«  death  a  f<>w  roinatea  after 
being  eaten  raw,  but  becomv  ptrfoctly  harmleH)< 
whtin  coftki^  or  dried,  and  even  when  patped  and 
cixpuaed  a  (cw  huuru  Li>  the  tiL-ut  of  the  sun. 

HUUrif. 

Canava  was  in  common  hho  in  trupifal  America 
when  thu  country  was  first  explored  by  the 
Spaniarifl.  aad  waa  introdocod  into  wvt^torn  Africa 
in  the  .lixteenth  cimtury,  and  into  8outhem  Aaia 
a  little  latur.  Thcnu  is  no  record  of  its  intri«luL'- 
tion  into  the  United  StaleH.  but  it  won  ubundant 
in  Florida  na  unrly  a»  lUGd,  an<l  vns  in  common 
mm  ther«duri7ig  the  civil  waraK  iiaiiurceuf  8Lan'h. 
It  gradually  cam.;  into  iwo  for  thfe  feeding  of  live- 
st<>ck.  and,  bntwi>*n  1S9F.  and  1900,  wtablishineiit-i 
for  the  niannfaotnre  of  ntarch  on  a  commercial 
ktmh  wcrv  oikhliI  in  that  )^UU.\  The  area  of  it^ 
caltivation  for  feeding  purjxities  has  been  extended 
Kradually  w«»lwap1.  and  it  is  now  becoming  com- 
mon aa  far  weat  as  Toxas. 

CiiUarr. 

The  plant  reqaima  a  light,  sandy  and  fairly 
fertile  soil  for  iU  bust  tvucctes.  While  it  produiuis 
abundantly  on  heavy  soiU.  the  digginn  of  the  roots 
is  too  ^xpiinAive  for  profit.  .Some  vurietii^ji  mak<^  a 
viguniUH  growth  where  the  annual  rainfall  doea 
■at  exceed  twenty  inches,  while  others  endure 
M  nneli  as  20fl  inchea  without  injurj*.  Some 
vnrietiea  mature  within  six  months  from  pUntinjc, 


while  othera  require  two  yearn  before  ther  are 
ready  for  Ki^therin^.  The  sweet  varieties  are 
usually  mure  hardy,  mature  more  quicklr  and 
yit'ld  Iciis  abundantly  than  th«  blttt>r  sorts. 

l'rn]iaj/iiSitm.^\l  ig  UHUnlIy  propHKated  by  cut- 
tings made  from  the  stems,  nlthoufrh  a  few  of  the 
onrly-mnturing  varJotit'-*  may  be  propaKated  i-y 
iw*iifl.  In  tropical  countries  these  tiittitiKM  ntay  bo 
miidf  at  any  time,  but  in  tcinpL'rate  rcKiotis  con- 
siderable care  i»  needed  to  presence  the  M^ed-canea 
throiiifh  tJie  wintt^r.  T.ite  in  the  fall,  jujft  liefore 
frual,  the  matured  L'atioii  are  cut  abave  the  HUrfaco 
of  the  KTound,  the  immature  tops  ar*  removed  and 
the  c&nc«  arc  buriod  in  windrow,  much  us  sugar- 
cane  is  preserved,  Barly  in  the  sprinKf  al^uut 
curn-plantlni;  time.  thcJM-  M^ed-caneit  are  cut  into 
piL'ciTB  four  to  Mix  incbea  in  lenjftli  and 
phinti-d  in  checkH  al>ont  four  f«el  apart. 
Thtf  cultivation  of  the  crop  is  similar  to 
that  given  to  corn. 

Harivitinrj. — The  rants  are  ready  for  li«  M 
early  as  October,  but  niay  be  left  in  the  x^oQUd 
until  the  following  Marci.  A.i  they  hv^in  tudecay 
only  a  few  days  after  Iwing  disturb^],  it  ts  the 
common  practice  to  dt^  them  only  »s  th«y  are 
waiiUnl  fiiT  !]«•.  Under  orJinary  conditifina  in  tho 
United  Stat«s,  the  yield  of  merchantJible  rontit 
is  about  six  tona  per  acr«,  thntigh  yioldfi  of  t«n 
to  twenty  tona  are  often  secured.  In  more  trop- 
ical n.-t;>oiia  much  heavier  yiirlde  are  common. 

Uta. 

Average  roots,  grova  in  tlui  Uottad  Statn,  cod> 
tain  2r>  to  SDfttT  CMtof  Btavch,  abovt  80  p«ro»Bt 
of  which  ia  secured  in  the  proco>*e  of  munufacture. 
The  factory  residue,  containing  about  ar)in-rcent 
of  starch,  ia  in  gooi]  demand  for  the  foodinK  of 
horspa  and  cattle,  being  valued  about  with  com 
meal.  The  root*,  wither  boiled  nr  roastt^.  form 
a  ataple  article  of  human  food  in  all  tnipical 
countriefi. 

LittrratuTt. 

If  farther  information  is  dcKired,  tiw  r«ad«r 
should  coRsitlt  the  following:  Farni«re'    Bulletin 


*r:.- 


il^i 


tit  it*.    A  Odd  of  ciMan  U  Plonda 

No.  I6T,  Unttud  States  IHiarlment  of  Agricnltiire; 
Sweet  t'aaaavn,  Bulletin  No.  11,  Division  of  Chem- 
istry, Unitwl  Sta,t«8  Department  of  Agriculture: 
Uanofacture  of  Starcb  from  Potatoef  and  CnMava, 
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Ftow«i«  <Df  caatOT'bMa. 

tlllHIth. 


Bnltatln  No.  58,  Diviniun  of  Chemiatry.  United 
Stated  Department  of  A sriculture;  A(;ricu1tiiral 
Ledper.  1!«M.  \o.  10,  CftlciiUa,  [ndia:  Hulletia  of 
Botanli'ul  D(>|iartment,  Juniaics,  Vol.  I.\,  Purt  S. 

CASTOR-BEAIT.  ItirinutcomtnitHii.Lma.  Buphor- 
.   biiura.  Figg.  32r.-33a 

By  n.  Mta4  M'iimx. 

Cjwtor-oll  Ifl  derived  from  the  seeds  or  beans  of 

rlcinus,  a  coarse  perennial  plant  (treat«d  b»  aananl 

in  t«inp«.Tuto  ciimaUv).  boar- 

in^  large  alternate  palniatrly 

lobwi  Icavw*.  ftitWL-ra  in  largw 

U,Tminul    t'liuU-nK,    and    vari- 

colorwl  seeds  in  prickly  thrBB- 

mtmbcrt^d  i)ijd»  or  tiurst.   The 

ffow«rs  are  anieexual  and  arc 

Rathered  on  a  fr<v|B*ntly  much 

cli'ii^tcd  axi»,  the  ataminate 

Bowcra  f;:nn«mlly  '"-'int;  along 

the  lowi^r.  tliL-  pifltiltate  ulung 

the  upper  part  of  the  inflnre-*- 

ceace;  l]nwt-n<i  williuut  [letali!; 

atamens   many;   pistils   three, 

two-parted,  red. 
The  ca»lur-oil  plant  belonifB 
to  a  family  that 
han  wvtT  fuur 
ihoDsand  sptrtt-ii 
and    iji    di?ve!wp«i 

nioat  hJRhly  inthetrupica.  It  fnmixhciii 
a  great  variety  of  ust'fiil  prodiicb), 
,_  ,  amoDK  which  niuy  be  namil  caxaava 
W^jl^^  ur  ta|>i<x:».  caoutchvuc  and  ehidlac.  In 
the  tropicB,  the rafltar-bean  grows  U»  a 
tn'e  thirty  lo  forty  f»*t  high,  but  in 
twmrjeratt*  regions  it  is  a  large  annaal. 
The  original  hiomo  of  th*"  ca«ti>r-i>il 
pliint  wiiA  in  Africa  or  India,  but  it  is 
now  cultivated  in  all  the  warmer  part^ 
(■f  the  world,  cither  for  ita  oil  ur  us  an 
ornamental  plant.  The  hiij|:h«it  yield 
of  oil  is  flenifwi  in  tht'  trfijiicii,  and  it 
ia  Kriiwn  only  fi»r  ornamental  purpose* 
in  the  northern  part  of  tht-  porn-lndt. 
whftri)  it  would  tw>  a  failure  if  grown 
for  oil.  It  te  said,  however,  that  th« 
oil  secured  from  bviaos  tcrowo  in  the 
tuDiperati-  climate  off  ho  llntted  States 
'H'PJ^'  is  -luperior  for  medicinal  purpoH«  to 
that  KTOwn  In  the  tnjpifs. 

In  the  United  States  the  plant  \» 
now  cuUivat«d  commercially  in  Okla- 
hnm-A,  Illinois,  Hiseonri  and  KiinRoif, 
"klah'jnia  prciducinK  prutaUy  over 
hair  thi'  tntal  iirwiuct.  The  prodoct  of 
the  I»-iin!»  in  the  Unlteil  St«l<w  has 
f.'illt-ii  ijlf  Very  much  in  recent  years; 
and  we  are  becomint;  more  and  more 
dependent  on  the  supply  froai  India. 

CWiure. 

Cuiui-bcu  ^''-  —  T''*'  plant  prefeni  a  rich, 
laOoruoeiHa.   well-drained  nandy  or  clay  loam  and 
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will  nut  <)u  well  on  either  a  stiff  day  or  a  ii0A 
Hand.  In  this  respeet  it  may  be  said  to  do  well  *m 
soil  Kait«d  to  com  or  wheat.  If  virgin  soil  i*  not 
employed,  one  must  apply  either  manure  ur  com* 
meroi&l  f«rtilizcrs  to  keep  up  tht  enpply  of  avail- 
able nitrogen,  poteah  oaa  phospharie  acid. 

Planting.— fht  ueviis  are  planted  either  in  row* 
four  to  five  tmi  apart  each  way.  or  elas  in  rcrvB 
about  four  fM>t  apart  and  only  eighteen  ineh«s 
apart  in  tho  row.  When  the  plant;  are  about  six 
to  eight  inches  high  they  are  thinned  to  a  standof 
one  plant  per  hill.  It  may  be  found  d'~-sirable  t» 
pour  water,  nearly  boilinR  hot,  over  thi^  eevda  and 
allow  them  to  stand,  with(nit  further  hcatinit,  for 
twenty-four  hours.  This  treatment  se<ein6  to  ensara 
a  more  uniform  and  prompt  germination.  Th» 
plantA  aru  cultivated  level  to  ke«p  down  the 
weeds,  as  is  com,  ontil  they  are  ahont  two  feet 
high,  from  which  ttm«  they  should  bo  ablw  to  Itk* 
care  of  themselves. 

FVnm  four  to  six  aneda  are  plantc-d  in  a  hill,  to 
allow  for  all  accidents.  At  the  [[Tester  diatancen 
(4xi)  feet)  about  one  and  oni^hutf  quarts  <>f  hr«J 
ar»  r(?i|uired  for  an  acre ;  at  the  leiser  distatn-eR 
(4  X  Ij  feell,  about  four  qnarta  am  re(|uired. 

Konritr/. 

NumuroD8  variutii»  an:  known,  the  lypc«  musb 
uaed  for  ornamental  purposes  generally  beinn  larKtr 
than  thoM  found  among  the  culttvat4jd  cil-yiiddinr 
plants.  The  oiNbearing  varieties  are  distinguiahed 
by  the  color,  shape  and  siie  of  the  w>odn  and  leaveik 
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and  the  color  of  the  stem.  They  dilTer  c«)n.sidersb[y 
among  themselves  aa  to  their  oil-producing  powenv 
bat  they  cannot  bo  eharacterisod  ao  readily  butau- 
kally.  Tho  writer  «eems  to  havu  been  the  Bret  to 
uodertake  Ihv  ny-ttemutic  breeding  of  the  caator-oil 
bean  for  tho  expreisspurposA  of  incrfa«ing  itaoil- 
prodocing  quality.   This  work  was  aUrted  in  Otcbb- 
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hoBHt.  Bad  was  cflntinu(>()  therL>  [ty  Shaw  and  Nichol- 
MB,  ud  is  now  Ixiing  conlinuod'in  Alabama  by  the 
writer. 

Harvesting. 

If  the  beaiw  an  planted  from  the  middle  of 
April  to  the  first  of  May,  one  may  expect  to  see  the 
flnt  ripe  fruits  in  ,1itly  ;  iimi  fnim  thiii  diit*;  to  thi^ 
first  frost  the  poila  will  continuo  to  ripen  nnd  the 
harvest  nmet  be  coiitiiiut^.  The  ijoda  8re*uftiii- 
HtrQctud  OA  tv  throw  the  eccds  to  a  otufulevMe 
distance  when  the  wall  of  the  pod  breakt^.  and 
Misnca  the  iiececjjity  of  collpcliny  tbe  entin-  fruiU 
fluattfr  m  soon  as  it  turns  darlc  brown.  These 
cluators  are  cut  off  with  a  sharp  inotnimont  nnd 
haulod  away  in  a  light  wagon-box.   They  are  then 

8pn.-ad  on  u  tight 
Aour  in  the  bam 
and  left  to  dry 
and  crack  up«ii. 
When  all  the  needs 
ar«oiitwf  th*ptid9 
th4>y  may  be  swept 
togclhur    and 

C Based  through  a 
and  fanning;  ml!) 
and  stored  in  Huniu 
dry  place  until 
sold,  Proeti^  buan* 
ehoutd  never  be 
,  ^,    -n-^v    .      -    mixwl    with    the 

^*       »  'i'A\  A r.^fe  will  reduce  the 

■"  ■  **-''*^^  valne  of  the  whole 

lot.  IfgHtbtrvdat 
the  propvr  time 
and  handled  ».t 
indicated,  the 
labor  iti-ni  ii)ay  be 
mliiccd  tu  ii  luin- 
imuni. 

One  of  the  pninta  to  be  k«pt  in  mind  In  tbo 
breeding  work  ia  to  dt>v«lvp  a  t,vi>«  in  which  tht> 
fruita  in  any  uno  cluster  will  ripen  at  tlie  name 
time  to  prevent  lotw.  The  w»rk  of  gathtiring  the 
crop  is  l«diou8  and  could  be  mucb  rt^iic«d  in  this 
way. 

Fortunat»iy  the  caKUir*oil  plant  has  no  aerioue 
peHt9  as  yet  among  either  fiinjti  or  insecta. 

The  manufucturu  of  castoriiil  is  largely  concen- 
trated at  present  in  Jersey  City  and  St  liouia.  The 
former  plact-  prMwe^  much  of  the  import«d  ma- 
terial, while  the  St.  Louis  millB  handle  largely  the 
production  of  the  wfnU^'m  litatca,  Tti«  hydraulii.* 
praM  la  tha  essential  featnre  of  th«fie  mills,  as 
th«  comnoo  methnd  i^  to  crush  by  hydraulic 
pr«Mura  without  any  further  treatment  than  the 
mere  removal  of  foreign  matter.  Thi-  fnvAi  are 
not  decortIcat«d,  as  is  practiced  with  cotton  seed 
b  making  oottonaeed-oil.  In  some  caaea  the  seeda 
are  steamed   V-fora    presfing,    but    though   this 
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permits  of  more  rapid  extraction,  it  yields  an  oil  of 
inferior  ijuality  for  medicinal  and  otht:-r  paiposM, 
Moat  of  the  milla  leave  ia  the  residue  lU  per  cent 
or  more  of  oil. 

The     residue.  IHA^^  ^' 

called  caj^tor  pom- 
ace, is  a  very  gooJ  .^■^^^■oa^'"'?'  >. 
fertiliior  material,  ^^^^^^^9K-ti<^*~v' 
hut  is  poisonous  to 
stock    acid    cannot ' 
be  employed   art 
cotton.sffd  meal.  !n 
iionie   places   it    iit 
prized  as  a  fertiU 
izer    for    tohncco 
and  other  plants. 

Vta. 

Castor-oil  ia 
used  largely  in  the 
dyeing  of  cotton 
poortji,  and  for  that  purnosa  ia  converted  by  means 
of  concentrated  acids  into  a  sort  of  soluble  oil, 
which,  bccauitu  of  the  ready  aolability  uf  thv 
alizarine  dye  in  itt  iii  often  c.ntK'd  alixarine  •  aasis- 
tant  or  'hirkt'y-red  oil.  It  is  not  employed  so 
fxlondivtdy  in  itiLtliciiie  ao  furiueHy,  although 
among  the  rami  population  in  the  southern  United 
Stati's,  and  among  the  negrw-a  particularly,  it  Is 
Htill  largely  u>»>d.  It  iti  employe'l  alBo  in  variooa 
other  ways,  such  aa  in  the  manufacture  of  "sticky" 
fly-paper  and  "glyctrino"  soap, 

JAleratwe^ 

A  fsiw  referwncM  ar«.  here  given :— The  Cartor- 
Uil  Plant.  Miscelluneous  Circular,  Unit^  States 
rtepartmcnt  of  .Agriculture,  No.  1,  pp.  1-4;  F. 
C.  lliiriis:  Ca«t«r  llcanm  (1S99),  Oklahoma  Ex- 
[lerimtnt  t'tation.  Ualletin  No.  44,  pp.  7  9  ;  Crop 
and  Forage  Notea  (ItHH)).  Oklahuiiia  HxpiTimvnt 
SUtion.  liulletin  No.  48.  p.  11 ;  C.  M.  Dangherty: 
The  TndiiKlry  in  Oil  Se«l«,  Yvarbonk,  United 
States  Hejiartnent  of  Agriculture  t]S>03),  pp. 
JU-'l'iK;  The  Castor-Oi!  Indnatry.  Yearbook, 
Unit«d  StaUja  Department  of  AgricultTiro  (19041, 
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2S7-298  ;  «.  E.  Hicka,  Oil-producing  Seeds.  Year- 
hook,  United  Statea  DL-parlmtint  of  Agricnl- 
tore  (18',tr.),  pp.  1 85-201;  tJ.  L  Holler  and  J. 
Fivlda:  Fertilixtr  Analyeca  of  Cantor  Bean  Plants 
(1897),  Oklahoma  Eiperiment  i>tation,  Bulletin 
No.  25,  pp.  7.  J< ;  A  Sludy  of  the  CaMtwOil  Plant 
(1S98),  Oklahoma  Experiment  Station.  Bulletin 
No.  32,  pp.  U-14  ;  Di-l4>rmination  of  Oil  in  ('«.itor 
Resna    C 1S98 ),    Oklahoma    Ex)M<rimenl    Station, 
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Rullrtln  No.  S2.  pp.  U.  lo;  P.  MatOwan.  The 
L'astorOil  [lant,  anil  Its  Growth  to  I'roduce 
Machine  Otl  ( if'iil },  .Agricultural  MiAci-lI»ni>», 
rnjte  «f  OwKJ  Hope.  13.  pp.  4S3  487  ;  G.  E. 
Morrow  and  J.  H.  Bone,  Castor  Ht-ans  (11W8), 
Uklahoma  Kxpcrimcnt  Station,  lliilli-tin  No.  38, 
pp.  IS,  14;  W.  !£.  fikaw.  The  ImproTfmpnt  of  the 
Cofltor  Plant  |ltH>2).  OkUihcmm  GxiitTiiuwiLSUlifin. 
Bulletin  No.  .54.  pp.  I  10;  J.  (i.  Smitli,  Castor 
liean.  Hawaii  Kipcrimi'nt  Station,  Prvaa  BullBtin 
No.  %  pp.  1,  2;  A.  Zimini-rmiiim,  IHe  Riefnua-Kal- 
tor,  Der  I'Hanjtr  (iwr>),  1.  pp.  'Hi-Hii. 

CHICORY  ROOT.    O'cAoriitm  Intybas,  Linn.   Com- 
poxibt.   Pigx.  331.  332. 

By  T.  I.yltlrUin  Lyon. 

The  cultivated  H.'hicory  or  snccoiy  has  an 
enlarged  taproot  rcsemhlin;;,  in  eomo  vsriotica,  the 
root  of  the  pari^nip.  unci  in  oth(;rl^  that  of  the 
forage  hert,  hut  it  noes  not  attain  the  siBcof  the 
latter.  Tho  taprcxits  rani^e  from  fight  indiiut  to 
two  fMt  or  more  in  length  and  one  to  three  incliea 
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in  diaffleter.  The  plant  is  perennial.  The  Heed- 
stalks  b«»ar  cltwtem  of  brilliant  blue  nr  occnaion- 
■Ily  pink  or  whit*^  flowi-w  (cl"«ing  alxiul  noon), 
and  an-  noar!}'  (kwtittile  of  leaves  except  near  the 
bam.  The  t1or«t«  are  all  pi.-rft.'-cl.  and  all  tiitulate 
or  rayed ;  pappas  b  short  chatfy  corona.  The 
IwTfiB  And  roots  have  a  milk-white  juice.    When 


Moapad  firam  cuUivation,  chicory  bucumes  a  pestif* 
eroat  reed. 

CuJturf. 

Chicorj-  may  hv  ruised  on  alnwHt  any  good  land 
north  of  the  fortieth  par-allel  of  latitude,  bx'al- 
itiefland  soilrt  that  have  ctemonKtratL-d  itu-ir  fiuit- 
abiltly  to  the  production  of  EUgar-beetd  are  aleo 
well  adapted  to  the  growth  of  ehii.'ory. 

Chicory  grows  best  on  u  welUlrained  lonni  ttoil, 
and  it  ia  important  that  it  be  free  from  largo 
stones  and  front  hnrd-pan.  becauve  of  their  inter- 
ference with  the  development  of  the  long,  straight 
mot  that  t'himry  should  puesesa.  The  pUnt  ia 
strongly  drought-reaistant.  Hie  methods  of  cul- 
ture are  very  Kimilar  to  those  used  In  raising 
su^3r-lii>>>t«,  and  instructions  t;iven  for  that  crop 
may  he  followed  by  the  chicory-raiaer.  The  only 
essential  dilTerencu  is  in  the  planting.  One  to  one 
and  one-half  p<>undfl  of  seed  p<T  acre  are  useil.  and 
^hiiiild  Iki  ilrilti^ii  in  not  deeper  than  one-hulf  to 
throe-fourths  of  an  Inch,  The  culture  requires 
very  careful  attention  and  much  hand-labor. 

Vtct. 

The  principal  us©  to  which  chicory  is  put,  and 
for  which  it  is  most  largely  grfwn,  ifl  that  wf 
an  fuJulti-^ranl  or  euhntitwte  for  coffre.  For  ihia 
purpose  the  taproot  is  dried,  roasted  and  ground, 
and  either  mixed  with  ifr«innd  colTee  or  umd  alone. 
In  Europe  it«  use  in  thia  nay  is  very  common. 
Many  of  the  Kuropean  couniriefl  have  laws  to 
prevent  the  adulteration  of  chioory,  as  it  U  con- 
sidered that  no  other  adull^-rant  fur  uolfee  is  m 
demrflble.  The  flavor  that  pure  chicory  imparts 
when  rosated,  ground  and  boiled,  does  not  resemble 
that  of  coffee,  but  is  rather  bitter.  However,  when 
it  is  mixed  with  a  good  quality  of  coffee  in  the 
proportion  of  on*  jiart  of  chicory  to  three  or  four 
pnrts  of  coffee,  the  result  ia  very  pleasing,  and  by 
many  pvnK>n» euch  a  mixture  ia  con^sidi-n-d  sapL-nor 
in  flavor  to  pure  coiTee,  In  spite  of  the  fact  that 
pare  chicory  doiis  not  R>Henibl(j  colTee  in  flavor, 
it  [«  UKed  in  this  condition  as  a  table  beverage 
both  in  Europe  and  in  the  t'nitod  i^lateii.  although 
thoconHumption  in  thu  IntttT  country  is  compar- 
atively rnnatl,  The  chicory  root  ia  also  used 
medicinally  and  the  hnw-n  o»  a  falud,  but  the 
cuDtsumption  fur  these  parpoaes  is  Kmall. 

ImporlationK. 

Most  of  the  chicory  nsod  in  the  United  Stateo  ia 
imported  from  Rurojienn  eountricx.  The  larger 
part  of  this  comes  from  Belgium  and  the 
remainder  from  Germany,  Grvut  Ifrituin,  Nether- 
lands and  France.  The  annual  importation  of  raw 
and  prepared  roota  increased  grwlually  to  a  max- 
imum of  L7,32ft,170  pDundn.  valued  at  $246,393. 
in  1897.  hot  dtwpped  in  1H99  to  494.GH1  poundii. 
valuwl  at  $!;M1'1-  Tlio  decrease  wan  practically 
all  in  the  raw  pro.Iucl,  the  importation  of  prepared 
roota  amounting  to  .t9!>,000  pODnda  in  1897,  and  to 
33r).347  pounds  in  1899.  By  L904,  the  total  impor- 
tation had  reachiil  the  figure  of  4.672.S1S  pounds, 
vuluud  at  ^,487.   The  Twelftli  CenaoB  reports  a 
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rrdnctian  of  21.4!t.')^70  pounds  of  chiumr  root 
lli«  Unltwl  Stsitm  in  IftTO.  Of  thin.  19^970 
pcimiiti  W(*r<>  raiited  in  Michjf^:in. 

Ivtparlarux  at  an  miustry, 

Tho  f&ct  that  this  commodity  ia  imported  into 
America  haa  \vi  to  the  u!tublii<hmcnt  vt  the  iiuiiM- 
try  JjHre,  altliouKh  the  market  for  the  product  has 
never  permitted  an  ext«n!iive  iJevelopment.  Mich- 
igan, NebrsAlca,  IllinQis  and  Wtscotisin  have  been 
moat  activo  in  its  prnaficution.  The  indiiRtry 
natarally  centew  around  a  factory  for  preparing 
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th«  root*,  M  the  raw  prnduL't  is  too  bulky  to 
permit  of  lonjr  stiipmcntfl.  The  boBineaa  of  man- 
ufacturing chicrry  roots  into  a  finishL-d  protloct 
haA  beea  a  ttomcwhal  uncurtnin  one,  owing  to 
the  ease  with  which  the  market  ia  ^lulled  by 
a  lar^  crcip  in  thin  rountry  or  in  Europe.  The 
farmer  aaually  raisea  eliio<iry  on  contract  with  a 
manufiu^tnrer,  tho  former  ajireeinu  to  plant  &  stip- 
alated  numlier  of  (wri*  nnd  in  deliver  the  roota 
to  the  factory,  the  latter  guaranteeing  to  pay  a 
certain  price  per  ton  for  all  root«  delivered. 
Ijnb^ss  such  a  contract  c^n  Ira  tnade.  it  wuutd  be 
unwi*«  iindf r  ordinary  circnmstancea.  for  a  fanner 
to  plant  chicory. 

!'ro&l«fntm  ndiure. 

The  prke  paid  for  chicory  root*  ran£ee  from 
aix  to  eight  dotLivrn  per  tun.  Six  to  l«n  tons  t*cr 
acre  may  l»e  expected  under  ordinary  coDditionii. 
The  cost  of  ral*inK  an  acre  of  chicory  will  vwy 
from  thirty  to  forty  dollars. 

Liimlnn. 

BulleUn  No.  19  of  the  [>ivisioD  of  Botany,  of  the 
United  Rlalee  Department  of  Agricalture,  i»  a 
monocrsph  on  the  subject.  Bulletin  No.  19  of  the 
N'ebnwka  Gxperiniwnt  Station  contains  directinnit 
for  the  culture  of  chicory.  The  Cyclopedia  of 
American  Hyrtieultarw  contains  nn  article  on  chic- 
ory 8H  a  medicinal  and  salad-making  plant.  [Sea 
ttto  article  on  chicory  in  Parraera'  Cyelftp«dia, 
Onnge  Jadd  Co.,  New  Vork  city.] 


CLOVER.   Figa.  33.1-R43. 

Th9  word  clover  is  popularly  lued  to  deaignata 
hvrbaotoua  forage  plants  of  aereral  genera  of  the 
family  Legumino«ei,  hut  by  bntantHlii  it  i»  tv 
atrict^d  to  Rpeciee  of  the  genns  Trifolinm.  In  this 
article,  the  cloveni  are  conaiderwl  to  be  Trifo- 
liuuH.  Thv  Florida  clover  will  In  fouiu)  nndiir  tba 
article  Beggarweed.  the  Japan  clover  under  Left* 
pwk'za,  the  bur  and  hop  cloveni  under  Medtcago^ 
the  ^weet.  Bokhara  or  tree  clover  under  Melilotna. 
Riidntod  plants  are  alfalfa,  aerradclla,  fiulln,  sain- 
foin, vetch,  lupine. 

The  Kenus  Trifolium  eomiirineft  probably  two  hun- 
dred or  more  spi-cirs  and  marked  natural  varietiec^ 
mofit  frequent  in  the  temperate  part^  of  the  north- 
em  hemi»[ihi>n',  but  uccuring  alflo  on  mountains  in 
tropical  countries,  and  to  xnme  extent  in  .'touth 
,\frica.  They  aro  annual,  biennial  or  perennial, 
usually  with  coTniKiund  leaves  of  three  leafleta 
(whence  the  name  (rifaiium),  bot  in  eome  species 
of  fivv  or  Kven  luafloU).  and  papilionaceous  (pea- 
like) nmall  fluwent  uHUallv  in  denne  hejvls  :  fttaniens 
ten,  nine  of  them  united  by  iheir  61uiQent«;  fruit 
a  very  Kmall  and  usually  indehiirent  pod  contain- 
ing few  nearly  xphi^rical  w.^-dK.  The  llowert  are 
whit«  or  in  nhadea  of  red,  red-purple  or  yellow, 
Several  of  the  clovers  are  Bomotirai'«  grown  for 
ornumerit  [«.■«  Cyclupflia  of  .\merican  Horticul- 
ture], but  the  great  value  of  the  plants  tie-s  in  their 
usefidncfla  for  Krecii-mnnurinj:  [sec  Vol.  !,  page 
&M]  and  for  forage  (sae.  alKo,  Poragt,  Mradmix  and 
PatUiTt»,  in  this  volnmo].  Tho  important  agricul- 
tural clovers  are  Tr\f()littia  pntienx,  T.  hybriinm, 
T.  nprn*,  T.  iiwarnaluia  and  T.  Altravdriniim;  sev- 
eral other  Bpeciefi  are  more  or  le»s  weedy  planta 
along  roadaidee  and  in  vutv  pitices.  The  impor- 
tant forage  cloveni  and  also  most  of  the  weedy 
kinda  are  native  of  tha  Old  World. 

Thu  ability  to  grow  clover  Buccuffifully  and 
uniformly  is  one  of  th«  marks  of  a  good  farmer  in 
tho  northern  atatea  and  Canada.  Cloror  of  soaid 
kind  in  almost  a  neceeuary  part  of  eolf-sudtaioinff 
rotatiuna  in  these  regions.  In  the  very  ohort  rota- 
tions in  which  clover  occurs,  the  Innd  \s  likely 
tn  refuae  to  produce  clover  after  a  few  coorsea.  _ 
In  that  case,  othtr  cropa  may  b«  substituted  for  ■ 
a  time.  It  is  not  known  just  why  clorer  will  not  ■ 
grow  in  certain  caae*.  In  Europe  much  la  said 
about  "clovcir  sickness."  hut  it  is  doohtfal  whether 
the  same  cause  or  condition  is  pretk;nt  in  thia 
country,  at  loast  to  any  great  extenU  Experi- 
menta  at  Rotbamated.  ae  reported  in  1901.  "aeem 
to  exclude  the  sapiKisitioo  that  the  primary  causo 
of  failure  ('clover  sickneos*)  ia  either  destruction 
by  parasitic  nlanta  or  iiutecta,  injury  from  excreted 
matt«r,  or  snod?  of  a  com  crop,  and  to  indicata 
that  it  must  be  looked  for  in  exhauirtion  of  somu 
kind  within  the  range  of  the  roots."  It  has  bttn 
asRerted  by  othent  that  lack  of  available  potash  in 
the  subsoil  is  the  caoMt.  Guasow,  a'{M.>rting  to  thi^ 
Iloyal  .'Vpricaltnral  Society  of  Kngland  in  I90;i, 
connidoni  tho  fungus  Sclfrotinia  ciWiotrffjtobe  the 
real  cause  of  clover  sicknMu.  The  refusal  of  lands 
in  America  to  produce  clover  is  probably  due  l« 
riirioUB  conaet.  It  is  frequently  attributed  to  coQ 
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'tidttjr.  Lack  of  the  nitrugcn>gathcring  bacteria 
B>T  80inetim«4  he  a  raiim!.  Inoculation  of  Hdiln 
with  artificial  cultures  h:is  Iwn  IriwI,  bill  iiut  with 
uniform  ur  wry  important  rwiullH.  allhuuKh  the 
aitragLn  culture  hiut  eivcn  iin>mkinti  rvtumx  in 
E1I^op<^  Inoculation  wtth  hoiI  frum  an  inoculated 
fi&ld  has  ffivon  good  rosulta  in  this  conatry,  and  ita 
rattle  agvvoB  U)  be  fully  licmuiUitrabcd. 

Group  I.    TTie/arage  eleven. 

(1)  Red  clover,  mnlitjin  red 
eloTflr    l7V{fo/ium  pratfna, 
Linn.)  Fig.  XSii,  in  una  uf  th» 
moat  important  of  hay  [ilanti. 
It   is   variabl>.>   in   '■i  ':«rj^ 
haliit  anil  uther thiu;u 
t^riat ica.    su geeif ting 
that  it  ofFent  a  prnniij^ 
ing  (\M  tor  t-hu  plant- 
brotdtr.  ItinuBti8lly[)erennial, 
although  tending  l«  ruTi   out 
Stiier  thK  thiril  year,  and  some- 
timos  fviin  after   tKe   ttwund 
year.    It  is  a  aproodiag.  hairy 
plant.    (Hearing    purplish    (or 
)H>ni(>tiintM  raruly  whil«)  lieadB 
on  the  «<ummit«  of  branching, 
Itfafy  et^m.'V  th«  app«r  l*«f  b». 
ing  nearly  or  (juite  scaeile  and 
Iwrne  ulow)  under  thu   huad ; 
teaHeta  oval  or  oblong-ovnto, 
Bometimeji  nntnh<>d  at  the  end, 
very    sbort - iilalktw].    marked 
with  a  pmminimL  whiliAhsi|H)t. 

Thtf  tK'r*innial,  mammoth,  or 
pea  -  »ine  red  clovt-r  <var. 
pcrrnnri  ha.-^  !«.■*«  tt-ndijacytttdiB 
oat  after  the  sccomi  year.  i«  of 
talli^r  and  Ktoiitr'r  growth  than 
th«  common  ri!id.  the  Hower-head  Mom^what  Etalked, 
the  plant  tM>aring  mnfltly  larger  and  darkt^r  Iwadii 
and  maturing  latter.  Thi»  i»  Ilii>  moxt  valuable 
of  the  cultivatwl  r«!  cloven.  H  U  the  plant  com- 
monly ko'jwn  ad  Tr{/':'lium  mtdium,  and  iji  des- 
ignatod  by  Thomafl  8lhaw  m  T.  magvum.  My  nnme 
it  haa  been  winflid'-n-d  tn  Iw  the  rt-rtuit  uf  missing 
beiwoen  T.  pratenu  and  the  true  T.  mn/iim.  The 
botanicsl  or  descriptive  charact^^n  that  arc  uRually 
ftiDployiMl  to  Aiparut^  the  miimmiith  clover  (var. 
pemnr)  from  the  common  or  mtjium  red  {T.  pra- 
ttJUf)  arv  of  small  diagnuetic  vaJuv.  The  chivf  ilia- 
tinction  aeems  to  lie  in  bhi>  pisrennlal  character, 
the  largitr  hIev  and  the  lat^r  maturity. 

The  KigMg  or  cow  clover  (the  tme  Trifolium 
medium,  Linn.)  aeems  not  to  be  in  cnltivation  in 
thifl  country.  St«ms  uHually  flexutwc'  ur  ligzag  ; 
U>al!«t«  and  stipnW  narrow,  nennlly  elliptical,  not 
iinott«d,thc«dg(t.4  .jntirc  or  slightly  tootht-d  toward 
tni;  baw; ;  heailp  ftiinding  one  or  two  inche*  above 
the  upiwr  li'.if,  globular  to  oMong.  Thcrt-  arv  no 
important  and  cunHtiint  hotaniral  (iilTerences  be- 
tween T.  mtii'ium  anil  Ihi-  fnrms  uf  T.  jtraUiiM.  Thi* 
ohtuf  dislinguiahing  markx  uf  T.  inntium  an>  the 
always  more  or  lens  ptsiancM  heacbi  (only  infrf- 
qneatly   p^tdoncli'd    in    7",   pritirnif),  more  oblong 
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h(Ad»  with  brightt:r<olorwd  llowore,  the  narrower 
stipuii<s  and  leaflets.  The  pcn-nniul  form  of  T,  pm- 
/i-fijr,  or  mammoth  ciov«T.  in  apparently  a  ililferent 
plant ;  the  name  parnnr  ha«  bwt>a  appliiMl  tu  it  in 
popular  writings,  but  the  nama  haa  no  technical 
botiinicul  Htnnding. 

Thu  Ond  cIovit  (T,  pruhnu-  var/u/i'imw,  lirand) 
w  a  hairless  fnnii  introduced  from  Russia.  It 
"it  distingoished  by  the  dusllussnvM  of  ibi  buy, 
due  ta  almost  complete  abeence  of  halrineas  from 
all  parta  of  the  jtlant,  by  its  heavy  yiolcin  fur  thu 
lirat  crop,  by  ita  leailnetui  and  the  persistence  of 
tht<  ha&al  Ie3v<«,  by  thfi  miccnlcncu  of  th<.<  »ti.*Mi)(, 
which  impruveo^  greatly  tbv  quality  of  the  hay  and 
reducea  the  wast^f  dne  to  woudy  nnoatahlo  jinr- 
tioius^  by  gn!ati.T  palatability  than  hay  from  domes- 
tic need,  and  by  tha  fact  that  it  cnniUH  to  proper 
maturity  for  harvesting  frura  t«n  dayn  to  two 
weeks  later  than  the  ordinary  American  red  clover" 
[Ch.irlesJ.  Hrand.  Rulb-tin  No.  95.  Burvau  of  Plant 
Industry.  linit«HJ  Statua  Li«partm>ent  of  Agriculture, 
1906(.  The  plants  are  mor;-  iif)rij;ht  than  thoM  of 
th*  common  ri-d  clover  and  branch  more  freely ; 
the  spots  are  Homt^timea  absent  frum  the  Icavm ; 
the  fluwor-heads  ure  antBlliT  and  Ices 
compact  and  t^-ad  to  Iw  more  elongated. 
It  .^eemn  t«  b<>  [KTt<nnial.  This  nt^w  clover 
has  lnwn  Itwted  in  a  number  of  places  in 
the  Unitud  Stat«a  and 
Canada  with  promising 
rL'Sulla,  It  Ja  recom- 
mended as  a  Hupplement 
to  common  red  clover.  It 
iR  thought  that  it  may 
profitably  mipplant  com- 
mon red  clover  "where 
the  \)viit  methods  of  mnn- 
Bgemtnt  indicate  that 
only  one  crop,  either  of 
hay  or  seed  and  a  light 
aftermath,  or  Home  good 
pAsturnge  cttii  In-  ndvnn- 
tagi^oiiHly  expected  from 
cluvcr-^elds"  bcCAlliO 
of  ita  "extraordinarily 
heavy  Urst  crop  and  the 
"free  m?«ling  capacity." 

Thtt  snr.ceeding  arti- 
cl«a  on  Clover,  by  Smith 
and  Wing,  together  with 
the  di.icuMion  undor 
Meadows  and  ttuder 
Grfen-manQrea  in  Vol.  I, 
will  sulBciuatly  explain 
the  uaeB  and  culture  of 
the  r«d  elovor*. 
Alsilce  or  Swedish  clover  (T.  kyhridnm,  Linn.) 
(Fig.  335)  i«  a  tall-growing,  f«l*nder-»t«mmed  per- 
ennial clover  with  amall  whitiah  or  rone-colonMl 
heiiils :  Ibu  toaves  urv  lung-st<ilkei],  the  lvallet« 
ubiivate  am)  9emilat«.  The  ahike  ia  reaxlily  A\m 
tint;iii.>4heil  fntm  the  wbit«  clover  by  ita  forking 
stalks  (the  Dower-atenu  not  rialDg  directly  from 
thi!  ground)  and  th^  pinklith  hMda  (which  are 
usually  white   toward  the  topi.   One  of  the  ImwI 
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of  the  cl^ivvK.  i>art!ci]l»r]y  on  niuist  a.tti  cou9 
lands,  liflth  for  pasture  and  hay  ;  also  an  excellent 
Ihw  pknt.  Akike  ia  the  tiams  of  a  (luneh  in 
tiwedeo. 

Alsikv  clover  ia  e*»peciaily  vaiuablu  f^r  hay. 
cither  groft-n  *Wo  ur  in  eimiCiniitiun  with  grasHes 
or  with  mammoth  eWer.  It 
produci-ii  a  wry  lliin.  soft  hay 
that  in  lilcely  to  be  nearly 
nil  nrtnsiiniK-d 
hylivv-st'K'lt. 
On  wull-pri.- 
pari-J     a  n  (1 

&dHptjihLe  I     /  /-^^f^M/i} 

land     and  '    '  ^^R'lm.:*' 

heavily  seed- 
ed (itlidiit  M- 
Ufun    pounds 


p|«.  us. 

Atelkc  elartt. 


U>  the  acre),  it   makes  a 

dense  and  heavy  cover  two 

feel.  (Wp.   It  in  very  hardy 

and  muy  bu  sown  t-urly  iJi 

fipriTift,  but  03  the  secid  ia 

small  it  ebould  not  be  eov- 

vTvii   very   dwp.     Usually. 

only  one  cutting  isaecun-d  in  tho  northern  rtgiunH, 

where  it  thrives  best.   A  ifood  yield  of  !M.d   per 

acre  Ik  four  biwhi-ls. 

White  clover  [T.  rvpent,  Linn.)  (Figd.  K^,  3S7) 
is  a  low  en-eping  jw^ninnial,  U'nrine  ttji  small 
fru)^Ant  whit*  hpuls  on  slender  peduncles  that 
Bpring  dirijctly  from  the  att.-m  that  roulu  ii\oa\t  thv 
BUrfucu  of  thii  ground;  Iuuvck  long-ntiilkitl.  the 
leaflets  obcordate  and  more  or  less  nin all-toothed. 
tJ»«flil  for  pasture,  and  fwr  bew.*,  ami  priiwi  hy 
many  an  lawn^. 

White  clover  thrived  ir  oool  olImBteti,  or  thw 
tod  part  of  the  your,  and  rfn  Inrdd  that  ar« 
l*tentive  of  moisture.  It  is  very  hardv.  and  it 
Bprcada  rapidly  whun  once  eftaUitthtHl.  It  with- 
Btanda  gazing  well,  and  la  priced  fur  pasturea 
in  those  regions  and  on  those  lands  that  are 
adapted  to  it.  It  ii  rarely  Hown  as  a  meadow 
plant  for  hay,  but  it  often  workB  into  moist  mead- 
owa,  makiRff  »x(>i^llent  "bottom."  It  i»  oflon  sown 
in  pastnrefi.  It  shonM  bo  Aown  very  early,  tio  that 
it  may  bwonn:  wtaWishird  befort  warm  wvuthcr. 
About  ten  to  twelve  pnunda  of  aeed  ia  pown  to 
the  acre.  On  InwnA,  iwiw  or  ratir^  than  thin 
quantity  may  b»  sown  if  one  is  fond  of  the  plant. 
For  seed  purpooos.  as  much  a.s  fnur  pounds  may  b« 
sown  ;  thu  yield  iif  wwd  will  rangi>  from  two  nnrt 
ont^half  to  six  buahels  per  acre. 

The  Ijudiao  clovvr,  mentioned  on  page  75,  is 
a  vsrioly  of  white  clover  Ivar.  latuii)  much  (jrown 
in  movntoin  valleys  of  Italy,  especially  under  irri- 


gation. It  is  diHtingiiinhi/d  from  the  ordinary 
whitu  clovi^r  hy  having  much  larger  leallets  and 
taller  gtams,  yieldinp  abont  twice  as  moch  at  each 
cutting.  It  ia  Huid  to  be  the  chief  forage  and  hay 
crop  of  a  largo  part  of  the  irrignttid  rt'giwnB  of  tlra 
Pn  valley,  in  which  rcgitm  it  is  reputed  t«  out- 
yield  ulfalfn  und  to  make  a  better  crop  of  hay. 
Owing  to  the  pnwtrate  sli'in,  tho  hay  eoniiiittfi 
iintirtdy  of  leiiv**  and  llowern.  From  the  fact  that 
the  tips  of  thi'  sttma  are  not  cut  off  it  r<:viv68 
very  "Quickly  after  btdng  mown,  bloanumM  usually 
upfwaring  within  ten  days.  Fimr  or  fivi?  cuttings 
are  made  each  m-iison  at  iDtervuls  of  thirty-live  to 
forty  days.  Owing  to  the  fact  that  the  roots  are 
comparatively  Hhallow.  it  will  xiicceinl  on  thin  land 
undi.-r  irrigntion  whero  alfalfa  failw.  This  clover  has 
been  letted  to  a  very  timiu?<i  exU.'i)t  in  tho  TjnitivJ 
Stattis,  but  with  prominJngft-flulU.  Thcsoed  i?  four 
times  as  eXiK'nitive  as  that  of  common  white  clover. 
This  is  calkii  "giant  bniadlcaved  white  clover,"* 
";iu  improved  variety  of  ihe  tummon  white  clover" 
from  northern  Itily.  in  Builptin  Na  9rt  of  the  North 
Carolina  ExpL'rinient  Stnlion.  "Tbe  phint  i»  much 
more  robust  and  hiis  larger  leaves  than  tbe  common 
spcciM,  but  pro'lueo.'"  Vury  litth*  seed." 

Crimson  clover  {T.  iiiecrnalum.  Linn.l  (Fig. 338) 
is  an  annual,  en-ct,  aofl-hairy  pifinl,  ,'*trong-grnw- 
ing  and  standing  en.-ct.  two  to  tliret  fivt  high, 
with  oblong,  dense  heads  (becoming  two  to  three 
inchesn  long)  of  brilliiint  crimson  liowem ;  leaves 
I ung-m talked,  the  leaHeta  broadly  obovate  and 
ohtUBi',  and  sniall-tiMithfd.  Now  much  used  for 
covtr-cri)pping  (aee  C^itr-eropf  and  FruU-sjrovinji] 
and  al.tu  fnr  funige. 

.\lthough  annual,  it  survives  tbe  winter  if  sown 
in  latf  summi-r  or  early  fall.  It  should  becoms 
wull  rooted  before  winter  «els  in.  t'rimson  clover 
requires  considerable  heat  in  its  early  stages,  and 
thewfore,  it   usually  dwJi   not  thrive  in   Cai>.ida 
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and  the  northern  slates.  About  fiftoen  to  twenty 
poundji  til  iMi^d  is  used  to  the  acrv  if  th»  crop 
ia  aown  alone.  When  well  edtabllshed,  crimson 
clover  may  be  pastured  In  the  full  and  again  in 
spriag.   Cot   before  it  arrives   at  fall    bloom  it 
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fairly  good  hiiy,  although  the  very  Iialiy 

«li«racter  of  the  plant  lendx  Ui  thu  formatioa 
•of  h&ir-balla  in  this  atomachs  of  the  animaU.   An 

Hcrc  i>h()uM    vicM    6ve,    to    Um 

bushels  of  M.W. 

Ik-nR^jm    or    Ejcyptian  clover 

(T.   Alexandriitum,  Linn.)   (Fic». 

91.  308)  is  anmiHl,  with  yellowiRh 

white   l1oH'i<r<i   in    uliluni;  hi^ati^. 

erect  and  tall,  soniGwhat  hairy. 

fSae  Btrmem,  psgo  215.] 


TiM.m. 

rriftllviit  afntrium. 


Wis.  m.    CilmlM  clover. 

GrvupJt.  Las  important 
vrttwidavert. 

The  small,  introitucad 
clovers  of  this  Rroup, 
wenrring  alwiut  calli- 
Tat«d  Iftnit  or  alons  roaJsidee,  are  of  two  kinds, — 
the  vi'llow-ttQwurvd  uikI  the  silky -hvudnl.  Tlicy  art; 
all  low.  more  or  Iraa  trailing  or  weak-apreadinu 
annual  plants  producinj;  little  herbage  an^l  of 
small  value  where  othvr  clcviirs  will  xtivceed.  On« 
of  the  black  medics  {Medicagt}  Ivpalijin,  thi!  bar 
or  hop  «)ov«r)  is  oftvn  coRfiucd  with  this  true 
eloTen, 

Tho  commonest  j'trllow-hcadtrd  clover*  ar«  7Vj- 
faliMm  affrarium,  l-inn.,  nometimw  culk-d  yellow  or 
nop  clover  (Fig.  :t:jy).  with  ovnt(?-ol»Ion([  leatieta 
that  are  all  si^iuile  and  mirrow  atipiilM  at<ii(;hMt 
]iromin«ntly  to  the  petiole,  the  plant  abnut  a 
foot  high  :  T.  iini^umlMmt,  lAna.,  the  low  or  creep- 
ing hop  clover  (Fig.  'MO),  with  w«ig*-Bbape^  leaf- 
lets, thv  tvnniniil  one  of  which  ia  ahort-stalked. 
•ad  abort  rtipult-e.  the  heaths  amalirr  (one-half  inch, 
or  leaa,  lonK).  and  the  pliint  mnri-  K])roaitit)fr  and 
altOBt  six  inchv*  tall.  T.  agrarium  immwiimfx 
rallt?d  T.  aurrum)  is  very  abundant  on  mady  lands 
in  mn«  pnrt«  of  the  country,  and  in  considered 
to  be  of  some  valU0  lui  partore. 

Til*  other  eroup  comprises  only  cm  common 
*|)Miw.  t^  rabbit-foot  ur  mtonc  cluver  IT.  anfntr, 
Una.)  (Pic.  M\).  The  plant  grown  a  foot  bif;h, 
allky-£ray  all  owr.  tbi-  Irallrta  linear  or  ohlanceo- 
late.  the  whitiah-flowered  heads  becoming  silky 
and  Roft.  Thiji  clomr  is  art«-n  so  abundant  on 
liffht  lands  as  to  form  th«  princiiisl  ^rrowth  after 


harvttflt.   It  mticht  tie  Dtilluwl  in  aomo  placw  aA  an 
early  mulch  ur  a  catch-crop. 

Onmp  III.    wad  vr  lUHt-trmwH  rtoivn. 

There  are  a  good  number  of  native  olovors,  but 
thi-y  have  notcomu  into  [irominonco  agriculturally 
and  they  need  not  be  diflcniwc^  here.  I)eecripiions 
of  them  may  \m  found  in  thu  stanilatd  floras. 
Some  of  these  clovers  have  been  c&ltivated  to  a 
limited  extvnt.  or  in  an  experimental  way,  in  thia 
country  ur  aliroad.  Fi-ed in k- value  analyses  have 
bven  made  of  some  of  them  at  tbe  Orvfc^n  Experi- 
ment Station  (CulU'tin  No.  62),  of  7".  Wornukiiililiif 
at  the  (."alifornia  .Station  (Ri-port  of  LSltCi  7).  The 
wild  T.  BvckinitfiHls  mentium-d  aa  worthy  n(  culti- 
vation by  ,1.  G.  Smith  in  Bulletin  Xo,  2,  division  of 
Agruetology,  Unit«d  St»t4-4  r>«partmoDt  of  A^i> 
cultiire. 

I/Uenture. 

Thomad  Shaw,  "Clovers  and  How  to  Grow 
Them."  1906;  chapteni  and  ref- 
erences in  various  crop  books. 
an  tho  lK>ak«  on  fDrag«  crops 
by  Hunt,  V'ourhees  and  others; 


FlK.  340. 
TrtfoUum  pro* 

scattered  bulletittR  of 
ExpiTlrnvnt  Stations 
and  the  Unit«d  States 
Department  of  Agri- 
culture. 

Red  aover  Seed- 
Growing. 

Ry  r.  R.  Smith. 

Thn  cl(>v«r-««-d  crop 
of  the  United  States, 
in  1900,  w»ti  plact^ 
by  the  census  of 
that  year  at  1.1^1^,209 
bueheb.  Ovt>r  8o  per 
cent  of  the  crop 
wns  produord  in  tho 
Ijroup  of  states  in- 
cluding Indiana,  Ohiv, 
Illinois.  WiaconBin  and  Michigan,— mcDtioDvd  in 
tliv  decntaatng  ordvr  of  their  importance.  The 
yield  varies  (rom  nothing  to  eight  btwheU  per 
acre,  the  average  being  not  far  from  two  to  threo 
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bushek.  Six  buiih«b  per  acre  in  a  nood  yield.  And 
•Ight  lnwlieltt  a  hrsix  yiuld.  The  |tric«  for  ihu 
pBitt  live  ye&TK  hay  varitni  from  four  to  thirteen 
dollars  per  hunilred  pounilK.  Good  ittwd  can  sutldnm 
bo  Iwnght  for  lew  than  five  dollara  por  bush?). 
Chicaeo,  Cincinnati,  Toledo  and  Detroit  are  the 
Iari;e  market  ccnturs  for  this  crop.  Thu  prici:  la 
iwuajly  higher  io  Chicago  than  in  the  other  cities 
mentioned. 

Cotor. 

Fresh  red  clover  ewd  of  good  quality  haa  a 
bright  ptann^i  appearance.  Tbc  sifi.-d»  vary  in  cvlor 
from  dark  viglut  to  yellow,  with  all  in  termed  i  ate 
ehaiies.  .^nmetlmen  green  And  brown  or  hint'k  t^et^n 
ar."  foand  in  grvat*r  or  less  alnindanw?.  The  vio- 
let and  yeilaw  seeds  are  produced  in  about  (^rjuni 
abunda.nt-n  and  are  generally  coni^idercd  wjimlly 
valu&hle  fdrplsntinp;.  Thedurk  eeeds  are  heiivieiit, 
followijd  by  thv  variegated,  and  the  average  of 
theec  is  still  huuvier  than  the  lighter-colored  seed. 
The  predominating  cilur  of  thi-  set-d  sown  ii.Htirdly 
lirudomi nates  abu  id  thi;  rL'^i^ulling  H««d-crup.  Euro- 
pean invertigationa  show  a  higher  yield  of  leaf  and 
Btem  from  yellow  than  from  viok*t  a<.vd. 

In  else,  red  clover  »eed  varies  from  twelve  mil- 
lifftt  to  twenty-five  million  ttecds  [R-r  hunhd,  the 
avi^ruKt-  for  Ami-riuan  seetl  beio);  nixteen  to  eigh- 
teen million  per  bushel.  M'Alpiae  points  oat.  aa  a 
(BBult  of  EngiJBh  t.'X[ierimoritj»,  thatHmall  mvd  may 
product!  inor(>  fortige  than  a  like  weif^ht  of  large 
aeed,  because  more  p!ftnt£  nrc  prodlaecd.  The  rank 
«rly  growth  produced  by  larye  eeed  sown  with 
grain  in  of  no  im]Mirtnnce.  eiace  a  hay  crop  i»  not 
cut  until  the  following  yt^ar,  when  the  weaker 
plants  from  Hmall  f»t<A  may  compete  in  aiz^  with 
planr^  from  large  SM-d. 

GracUt. 

Several  grades  of  clover  eeed  are  usually  on  the 
market.  The  valu«  of  a  sample  of  seed  depends  on 
its  cleannKM.  the  pcrccntaj{e  and  viRor  of  germi- 
nation, nize  and  origin.  Gi'nerally  speiaking,  north- 
ern-grown  M'wl  is  miperior  Ut  suuLhern  seed. 
American  seed  gives  much  better  ri'aults  in  the 
Unit^l  States  thun  Ruropcnn  aik^,  which  is  Aome- 
timcH  imported. 

Clover  sevd  is  seldom  clean.  Botfidw  dirt,  weed 
Dueda  aro  foand  in  greater  or  lere  abundance :  the 
cheaper  grades  of  clover  i>wd  frwioenlly  contain 
enormous  quantities,  amounting  lu  80  or  ^  per 
cent,  nil)  seed  or  westhBTod  seed  doea  not  germi- 
nate well.  Groen-coiorpd  weds  mako  weak  plaolx. 
The  vigor  of  germination  of  brown  set-ds  docreasee 
rather  regularly  fr^m  light  brown  t«  dark  brown 
or  black.  The  prcaence  of  any  large  quantity  of 
brown  or  black  aee-is  indii^al^t  low  gnuJ*-,  .Aloike 
and  tJmothjMed  are  rather  generally  found  in  red 
clover  seed,  and,  while  not  injurious,  low«ir  th« 
grade,  rnrmt>rii  shontd  boy  their  clover  seed  con- 
Riiienibly  in  iidvanoe  of  the  time  it  ia  needed  for 
sowing,  and  examine  it  for  purity  and  gcmainaling 
poTSt.  The  United  Stutea  iJepartment  of  AgricDl- 


ture  and  many  of  the  otate  experiment  stations  will 
also  examine  the  seed  fne  of  charge  if  r^iiiiextcil. 
Adulterated  clover  ai>ed  is  tho  chief  suurcu  uf  new 
weeda  on  the  farm. 

Snding. 

In  growing  clover  fur  seed,  bow  cloan  swid  on 
clean  land.  Upland  soil  of  only  medium  feitility 
gives  the  best  rmalt».  The  crop  is  soed^d  either 
alone  or  witJi  grain,  as  is  usual  for  bay,  hut  must 
not  bo  mi  xod  with  other  gnus  seed.  Eight  to  flf twn 
poonds  of  dean  seed  p«r  acre  should  be  OEed.  do- 
pending  on  the  site  of  the  aved  and  ita  pcrcent;ige 
germination. 

The  Rnt  crop  is  usually  cut  for  hay  in  most 
clover-growing  soctloiu^,  and  lh«  second  crop  of  th» 
same  season  cut  for  seed.  If  the  first  crop  is  left 
for  eeod,  new  growth  springs  up  before  the  firsb 
plants  mature.  The  plants  which  m&ture  Eitat  fall 
down,  proilticing  a  tangled  mass,  the  field  remains 
in  blofjin  eix  to  eight  weeks  instead  uf  twenty  or 
thirty  days,  and  the  results  are  generally  very  nn- 
Kfttisfaclory.  These  n-markji  apply  particularly  to 
the  firat  year.  They  do  not  apply  when  tho  field  ia 
graiod  or  cut  bai;k  about  the  middle  of  June.  In 
a  few  sections,  as  northern  Michigan,  which  haa 
lately  become  an  import;int  clover  swid  fm^^tion, 
the  first  crop  of  each  sea.son  la  the  one  used  for 
seed.  The  aftcond  crop  there  matures  too  late  for 
M'lxl.  Tho  yield  secured  from  tlio  first  crop  averages 
cloBo  to  six  bushels  per  acre,  and  one  instance  of 
twelve  bushels  per  acre  from  mammoth  red  clover 
haa  been  reported.  A.  D.  Uopkiua  states  that  in 
We«t  Virginia  the  first  crop  is  as  well  6i\v»\  with 
seed  as  the  second. 

Anothur  reason  in  most  tieictions  for  using  the 
second  crop  of  the  season  fur  seed  is  that  if  it 
do«t  not  fill  well  with  seed,  thn  flrat  hay  crop  has 
paid  for  the  use  of  tho  land. 

.\Kain,  bnmble-beea  and  other  insects  which  ar» 
hultuve'l  to  be  <.»si;ntiul  for  tho  cross- fertilizat inn 
of  clover  flowers  and  the  prodoction  of  seed,  are 
more  abundant  late  in  the  summer  than  during  th« 
period  when  the  first  crop  ia  In  bloom.  Darwin  first 
painted  out  the  reliitionship  between  bees  and 
clover  sonl.  Hd  i!i>vor^  100  heads  with  matting. 
These  produced  no  aeed,  while  100  heads  exposed 
to  insect  viKit^  protiucfd  2,700  bomI.  A  very  largu 
number  of  pollen-collecting  insects  work  on  red 
clover  and  efTvct  cnKts-fertilixation,  but  hnmblt'- 
bees  are  the  monl  frecjuent  visitors.  It  is  still  an 
open  qui«tion  wbi'ther  or  not  red  clover  is  wif- 
fertila,  Experimentu  in  England  hy  Carton  and  in 
the  Unit.»l  i^tatva  by  W.  J.  Beal  aiid  by  the  writer 
aecm  to  indicate  that  it  is  inpartallua.Ht.^df-fertilc 

It  is  fiftt-n  a  (jueation  whether  to  cnt  the  croi^ 
f(;r  hay  or  to  »ave  it  for  seed.  The  hay  is  certain  ; 
the  seed-crop  speculative.  If  left  for  sewl  the  crop 
is  irpoiUtd  for  hay.  As  a  mie,  if  the  heads  selected 
at  random  contain  twenty-five  to  thirty  a^s  each. 
It  will  pay  to  save  the  crop  for  seed.  In  a  test  by 
the  writer,  twenty  •Kvii  beads  gotiwred  from  a 
twenty-acre  field  of  first-crop  clorer  arerafpid 
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•MMM-tteai^iMdl  per  hi^ail.  Thia  field  ]rield«d  two 
hoSftrnm^  fttre-  Tw«nty-liv«  heads  from  a 
wmHwra  field«f  [irnl-cruji  clover  aluiiKAldt;  aver- 
aged Itfly-three  aei-ds  pi-r  IiL-ud  and  the  yit-td  waa 
eilflit  Siwhcls  p«r  arre,  With  mninmi>lh  red  clover, 
Bti I -^ro wars  generally  pa^lurvtiir  or  (.■liphlafklh* 
fir»t  cri>p  tthont  the  middle  of  Juno,  This  retards 
the  crop  snd  givesn  mon»t)nifi>rni  lilf»»m,  thuiitraw 
isrcducvd  »nd  the  yield  of  seed  generally  increased, 
In  most  coaea,  thiu  practice  icivL*E<  thu  U-nt  rvt<ulu 
with  .lune  clover  when  fbe  first  crop  is  mrnA  (or 
seed. 

("lover  is  ready  to  ent  when  the  heads  are  bniwji 
and  thi<  *v*.<i]n  xhtdl  out  plitni|j  and  hard.  Alaike 
clover  ahrittM  he  cut  even  lief»ri!  all  the  hoods  ari< 
fully  ripe,  as  it  shells  out  much  mere  rrtidily  than 
red  cIoTer.  Rither  a  mtfwcr  or  n;api.T  may  bu  uw.'d 
fur  cutting.  In  tarnKli'*)  clover  the  mowt^r  \a  beet, 
while  with  the  roapt^r  Itvse  raltint;  i»  rti|uin^. 
When  jMwsiW*!,  clover  is  hailed  directly  from  the 
field.  Tilts  i»  p3rliciilarlvdeairabli>  with  red  clover, 
which  ia  bulky  to  handle.  The  daTig<?r  of  a  lon^; 
w«l  perifx!  nt  hulling  time  makes  leaving  in  the 
field  precarioua;  the  wise  farmcrwill  provide  sumo 
sheltvr  for  hitt  crop  rather  than  run  tlii^  risk. 
Clover  should  he  hauk-d  in  a  rack  with  a  ti^ht 
bottom,  particularly  alsike.  As  the  seed  comes 
from  the  hutler  it  U  mixtii  with  niorw  or  li-jw  dirt 
and  foreii^n  seeds  and  should  lie  recleani^  Ixifure 
markotin);.   It  Jci  usually  s^ld  by  sample. 

Iiuat  rnemicf.  -ThLTo  an-  two  very  im|)ortant 
insect  en«iiiii.'.H  af  clov>-r  Bit.-d,  tilt  clover  fluwcir 
mid^  {Daiyncara  U'jaminiaia)  and  the  clover- 
send  fly  iJtrvrko:>tittguj/unehrt»\.  Thes*  iuiiectt*  are 
found  all  over  tne  Uniti^  Stati-s  and  Tunada.  Thu 
cnliR'  ffloviiir  si;pd  cr(ip  ia  Bometimea  destroyed  by 
the  flower  midge  alone.  Tha  rt-mody  i*  ti>  ftcd  off 
DT  wow  the  first  crop  jast  before  tinix'thy  heads  out. 
Pasturing  or  dipipini;  hack  in  spring  to  dtrlay  blDum- 
ine  ten  days  is  useful.  The  clover-seed  fly  is  seldom 
notictKl,  though  it  caiiseit  enormonji  injury.  U 
«at8  «vt  thu  seed,  li*aving  only  the  light  shell, 
which  in  threchiog  is  blown  away,  leaving  no 
trace  of  tho  InMOtTs  work.  No  prcicticahl*>  remedy 
is  known. 

Lileralurt. 

The  subject  of  red  clover  seed^proiluction  ha» 
notasyelbeenKtudied  exhaustively,  and  the  litera- 
ture on  the  Hubjret  is  very  fragmentary  and 
acattorinf^.  ('nnsult  Darwin.  Cro*s-  and  SttlT-for- 
tilization  in  the  Vef^tatile  Kingdom ;  A.  l\  Uop- 
kints  The  Flowvring  Hahitci  and  rtTtitization  of 
the  Flowers  of  Hod  Clover,  Procoedingis  tJociety 
Promotion  of  .Agricultural  Sci<-nci-.  IKK;  ,\.  N. 
M'Alpine,  Production  of  New  Type*  of  riovem  and 
Orawes,  Tranoactions  Highland  .\gricn1tiiral  So- 
ciety. Vol.  lf»,  I8J«S.  p.  I3r>;  Clover  Farming. 
Henry  Wallace,  1898 ;  Clovers  and  How  to  Crow 
Them,  T.  Shaw.  1906;  Clover  8ci-d  anil  ik-thiHls  of 
Tcating  for  Percentage  termination.  I'nited  Elates 
Deikartment  Agricultnre,  Farmora"  bulletin  \o. 
123;  Michigan  Uuard  of  Agriculture  Repurti*. 
1879.  1881.  1SS6:  Tnited  .States  Bureau  Ento- 
mology, CIreiilar  No,  69. 


CloTcr:  Its  culture  and  uses.  Figs.  S42,  343. 

Uy  Joacpk  E.  Winfi. 

For  centuries,  good  farm  practice  has  been  banwl 
on  thtf  n-gutar  ii-ie  of  clovers  in  the  rotation.  Long 
befure  the  scientist  had  found  how  clovers  enrlclMil 
Roils  the  fanner  had  ohserved  the  /act  and  had 
founded  hi«  prnct:i<'>.'  on  it.  ThiTi-  is  no  othcrmftann 
of  sosuteiy  and  cheaply  enriching  the  Borl  forsac- 
uecdiag  crop»  ii.-*  the  gmwing  of  It^gumLnuibt  crops, 
chief  among  which  are  the  clovors. 

The  rLituin-menlH  of  clovers  are  simple,  and  much 
alike  for  each  kind.  They  feed  iW'tively  on  thu 
min&ral  elemi<nt8  of  the  soil  and  revel  in  soils  rick 
in  potawiium  and  phonjihoruB.  They  si^nd  their  rootJi 
deep  into  the  subaoil  and  find  there  much  mineral 
wealth.  On  their  rootlfts  develop  tuberclw  filled 
with  myriads  of  b.icteria.  which  gather  nitroecn 
from  the  soil-air  and  make,  it  available  to  other 
plants  on  their  death. 

Soii  rttfiiinmtnU  and  preparaiioa. 

Clover  thrives  on  sweet  soils,  that  is,  soils  con- 
taining much  curbonatt;  of  lime.  Good  farming  is 
much  dependent  on  limestone.  Where  soils  ara 
acid,  ugricnlturo  and  the  growth  of  clovers  decay. 
■ftliere  there  is  ahundatit  lime  in  the  soil,  acidity 
dues  not  nccur.  Many  regions  that  once  gmw  good 
clover  will  nut  grow  it  nuw,  and  ntien  the  soilt^  oru 
stn>li»d  they  are  found  to  be  acid,  and  yet  these 
soils  may  overlie  tho  solid  limtatone  rock,  only  a 
few  ft-et  down.  Whenever  fragments  of  this  rock 
are  mixed  through  thu  coil,  clovers  will  thrive. 

Thi^re  are  other  soik  that  never  contained  much 
lime,  and  that  within  rw^^enl  y<-ars  have  bwome  too 
acid  to  permit  the  growth  of  clovera.  Liming  is  the 
fir;it  requisite  to  rGStOK'  cl<iven»  to  these  lands.  The 
aafest  form  is  the  crushed  or  ground  and  unburned 
limestone.  This  is  neutral,  and  it  diirs  not  attack 
the  humus  nor  set  free  nitrogen.  .\cid«  will  attack 
it  and  be  deKtrriye«l,  and  any  residue  will  remain 
for  future  years.  Carbonate  of  lime  in  ground 
form,  unltumed,  may  be  applinl  in  large  qunntiliea 
and  at  small  oxpenMo  ;  it  is  u  pt-rmanent  invest- 
ment that  should  yield  diviilemls  for  a  long  tim«. 
it  is  quite  safe  t«  uoc  as  much  sun  thrue  to  eight 
toas  of  carbonate  of  lime  to  an  acre  of  land,  and 
much  more  ha.-*  lieen  a[>i)lieil  without  harm.  Next 
in  importance  to  lime  for  clovurs  it*  thu  fupply  of 
phosphnru.-<.  Clover  demands  an  abundanc«  of 
phosphorus.  This  may  be  applii-<l  in  any  form, 
either  by  the  use  of  acidnlated  rr<k,  by  ■"  floats " 
used  in  connection  with  stable  manures,  or  by  the 
use  of  bone-meal.  If  there  is  then  preiwnl  a  normal 
amount  of  pota.sh,  the  clover  will  thrive.  For  best 
resuibt,  huwever.  there  idiould  be  a  certain  amount 
of  vegetable  matter  in  the  soil.  Humas  puts  "life" 
into  the  »oil,  nilda  plant-food  and  enliven*  tbe  soil 
by  letting  in  the  air  and  by  encouraging  the  earth* 
worniB;  it  also  introduces  bacteria  in  great  abun- 
dance, and  theee  may  help  the  growth  of  the  clover 
and  add  to  the  wealth  of  the  soil. 

The  writer  has  in  mind  an  old  fiM  from  which 
clover  had  been  long  banii^hed  becaase  of  its  poor 
condition,   It  was  divided  into  two  parta,  both  alike 
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enrichei]  with  euita'blo  mineral  furliliiera,  Ono-lialf 
wjw  ij;lTOn  no  munure.  th«  other  half  was  given 
a  vi>r>'  light  covering  of  yard  maniiro.  Both  w(tre 
sown  to  red  clovor.  Tht?  rtwult  waa  elriicinf;.  The 
growth  of  clover  on  th&  part  itiven  th«  littk- 
manure  waa  «c;v..Tal  timwt  aa  heavy  as  that  on  tho 
unmjinurud  piirt ;  and  tde  enrichment  of  the  lami 
by  the  aid  of  the  clovers  wa*  [iruiiortJonately 
grwil^r  whtirv  the  hnavy  clover  grew. 

Red  eiaver. 

Ciiriimim  r^  c!<iver,  the  niOBt  useful  and  widely 
flfread  of  the  cIowt  fumily,  i»,  fortumitely,  of  very 
oaay  prupsgatioa.  T}ii.>  cammon  practice  i»  to  now  it 
on  winter  wheat  in  the  latH  M-inti^r  or  i^arly  .titrint;. 
It  is  commonly  sown  directly  on  the  hdiI  without 
any  preparation  whatever.  Thus  sown,  it  fru- 
qiipntly  succi-rtl*,  th*nigh  tli«ri'  .iro  failiiriis  onmigh 
to  incii(-iit«  thu  neW  of  a  bytter  practice.  In  Bow- 
ing red  clover  with  wheat  it  ii"  wiae  to  wait  until 
H'ttli-d  wuulher  has  cvrm.',  in  !:itc  March  or  early 
Apriiv  ami  the  land  ha,s  become  dry  i!noii;rh  to  liar- 
row;  then  thoniiighiy  stir  thf  tc^'und  with  a  har- 
row, BOW  the  «eed  and  again  harrow  In  cover  it. 
Thus  troatt'd,  if  the  soil  fs  r<-asonahIy  fiTtiUi,  ami 
if  it  is  swi-ot,  faihinr  can  conio  only  rnim  very 
UDomt&lly  bad  weather,  or  from  tho  lodging  and 
etnothoring  etTect  of  tho  wheat  crop.  If  care  ia 
DA.-tl  in  making;  the  seed-U^d,  ten  pnunda  of  rt-ni 
clover  (teed  ti)  the  acre  is  tMiuu^h.  Theru  should  bo 
mixed  with  the  wt-d  a  small  percentage  of  alfalfa 
swd  when  there  is  a  likelihood  that  nt  HOinu  near 
tim.'  ti)e  land  may  Iw  evmM  to  alfalfa.  Bince  the 
scattered  plants  of  alfalfa  will  in  timo  Iwconio  in- 
ocnlatcd  with  the  pri-.in..T  alfalfa  bacteria  and  tho 
later  growth  of  the  alfrilfa  thiia  bii  awun.^]. 

^edlitt^  iritk  tiati'. —  Ciuver  sown  with  oatM  ianot 
uaually  ao  succeasful  a»  when  sown  with  wheat,  for 
the  i*ason  thrit  the  nat^  are  very  luafy  and  their 
shadH  hurtM  the  clover.  The  oats  often  lod^  on 
good  RTound,  and  if  they  eraapo  thi-t  they  draw 
much  more  heavily  on  tho  land  for  moisture  than 
either  wheat  or  harley,  so  that  they  may  exhaust 
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the  moiitore  to  snch  an  extent  that  tbc  young 
clovor  will  di«  w1)«n  ths  oata  are  taken  nwny. 

There  are,  however,  two  waya  of  sowing  with 
oats  that  give  uniformly  eood  result*.  The  uno  U 
thoroughly  to  prepare  the  land,  sow  &  leas  quantity 
0*  oatd  than  unuid,  »ay  a  bimhel  to  the  arre,  and 
the  clover  seed,  covering  the  latC«r  lightly,  iheo 
leaving  the  ground  smooth  by  the  uite  of  a  plank 
drag.  When  the  oat.-i  aro  in  liloom  and  hefnra  they 
have  formed  awd  they  are  mown  for  hay.  They 
will  then  have  damaged  thu  clover  very  little,  and 


often  there  will  be  a  crop  of  clover  hay  in  the  fall 
of  the  same  year. 

The  other  system,  which  ifl  the  hotter,  b  to  sow 
tho  oute  »»  heavy  am  two  bushels  to  tho  acre,  with 
the  clovvr  seed,  and  wht-n  the  oaU  are  aixtocn 
inches  hit'li  lo  turn  in  *hetp  to  eal  the  crop  down 
quickly  ;  then  take  the  sheep  away  and  let  the  natti 
and  clover  come  a^ain.  This  |i!t.<ttiirini:  may  he 
rejieatcid  twour  three  times  in  the  summer,  care 
being  taken  not  to  let  the  nnimaU  remain  too  long 
at  a  time.  Remnrknbly  xtrong,  vigoroui*  tttniids  of 
clover  are  seeiired  in  thit)  way. 

^eeJinrj  wHA  A'lr/r:^.— Sfring  barley  makea  an 
ideal  nurse  crop  for  young  fvd  clover.  The  Iward- 
less  barley  ia  neat,  since  It  coniifS  off  the  ground 
early.  It  doftf  not  shade  the  clover  much  and  suffi- 
ciently Bubduea  the  annual  graxses.  Barley  may 
be  cut  for  hay  or  allowrd  to  riiw^n  i[i»  grain, 
although  if  it  should  lodge  it  abould  be  cut  for  hay 
at  once. 

Care  ofyott-nn  eforcr.— No  animals  should  be  pae- 
tured  on  the  clovrr  long  enough  to  eat  it  close  to 
the  ground,  and  it  should  always  go  into  winter 
with  a  goofi  growth  to  hold  snow  and  protect  the 
roots.  However,  it  should  not  bo  p»Tmitted  to 
b!iK>m  the  (iixt  aammer,  since  red  clover  ta  an 
uncertain  biennial,  and  when  it  has  bloomed  and 
made  aciA  it  is  eo  much  weakened  that  it  oosily 
diea.  Should  it  ehowmnch  bliHim  the  tint  summer, 
it  m;iy  he  mown,  and  either  made  into  hay  or 
allowe»i  to  lie  for  mulch  and  protection.  No  ani- 
mals .thould  ever  be  ju^irmitted  to  tread  on  clover 
meudowg  in  the  winter  time. 

MaHn^  doivr  haj/.—  HM  clover  makpa  a  mOKt 
useful  hay,  but  it  is  seldom  secured  in  ita  beet 
condition.  It  should  be  mown  when  in  full  bloom 
and  befiire  any  of  the  heuila  have  turned  brown, 
tedded  or  turned  once  or  twice,  raked  and  put  up 
in  small  encka,  piled  a»  high  ax  convenient.  In  thu 
eoefcs  it  will  lose  a  part  of  its  moiature.  After  a 
few  days,  de^pirnding  on  tho  weather,  the  cocka 
should  be  opened  in  several  large  flaki<s,  while  the 
dua  is  hot,  Thede  may  be  turned  again,  and  drawn 
to  the  mow.  In  putting  a  largu  (juanlity  of  clover 
hay  in  the  mow  it  m-wl  not  be  so  dry  as  though 
only  a  few  loails  werv  gathered  together,  sine*  the 
large  quantity  accumulates  enough  heat  to  kill 
germs  of  mould  and  to  dry  out  the  entire  miua. 
Thi*  makes  a  sweet,  palatable  buy  of  brown  color, 
free  from  mnch  duat  or  mould.  Hay  caps  ar«  useful 
in  making  clover  hay.  It  idtould  not  lie  loo  mocll 
sun-dried  or  many  o(  the  leaves  will  be  tost. 

The  practical  te.*t  of  whether  clover  hay  in  in 
condition  t<i  put  in  the  mow  is  to  take  a  wisp  of  it 
and  twist  it  violently.  If  no  moisture  can  be  seen 
to  esudo  from  th*  stemn.  it  may  be  atured.  It 
shonid  never  be  put  in  while  there  if  any  dew  or 
rain  on  it.  The  old  practice  of  potting  up  clover 
hay  by  means  of  alternate  layom  of  clover,  partly 
cured,  and  dry  .itraw.  i»  a  good  one.  and  results  in 
first-rate  hay,  and  causes  a  part  of  the  Htraw  to  be 
eaten. 

Clovrr  lu  BfUtan. — Clover  pnxtnre  ia  admirably 
adapteil  to  nog-raising,  and  cattle  thrive  on  it  if 
re-atricted  ao  that  thay  do  not  bloat.   For  pasture, 
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re<I  clorer  shnqld  be  mi  ted  with  some  Kortof  f^'safs 
iince  it  is  U>o  nitrugenoirA  in  be  rflinheil  alDiiu. 
Mnch  Iwlter  results  are  second  when  the  anirnala 
grazing  on  it  can  tind  ^rawi«s  with  which  t«  vary 
their  diet.  For  thltt  |jur[>ci»i?.  limythy  ia  oftim  wiun 
with  cioviT,  and  awnUsa  hriHoe-tjrass  (Wronirj* 
inennit't^s  i-xccll-jnt  forthopurpoKi;  or  thoonimftls 
may  tie  j;ivfn  access  to  a  Said  of  K)*aase».  TherB 
will  bu  very  much  Itstm  hlnjkting  whvn  thu  pa^turus 
•re  mixed. 

If  ft  niixtiirK  of  <)alt  and  air-slaked  lime  in  k^pt 
wlwre  the  animaU  may  find  it.  theri>  will  W  lt«s 
bloating.  Wh^n  animnis  lieeutni>  at-cuHtoniwI  to 
(rr.-uin^ron  oltwi-.r  tlu^y  .'should  \w  jwrmitti'd  to  re- 
main constantly  there,  m  the  risk  is  lean  than  if 
thdv  »TK  taki-n  off  and  put  btu-k  at  intervalfl. 

Clotrrfi\r  miiVinif ,  —  Very  much  ht-tttT  rmoltnare 
secured  in  soiling  ctovera  than  in  pastorinn  th«iii. 
They  may  he  cnt  when  in  hloom.  or  ht«fiire.  and 
hauled  to  the  unimulM.  Sevenil  timt^  wi  much  fTtr- 
n^  will  th*n  he  aefured  from  a  piven  BrL*a  an 
thVingh  ihu  onimak  ran  on  the  ground  anil  wanted 
and  trod  down  a  larRe  part.  Utre,  also,  the  prw- 
cttution  of  feedinE  ritrii[iK-mentary  fwda  with  the 
clovers,  to  connterhalancu  thti  i-xcutu  protein,  murt 
be  ohs«Tv*«l. 

Bringiag  fAurr  in  M  piuttim. — If  on  old  pas- 
tures, fortiliiers  rich  in  lime  and  pliosphorus,  aueh 
aa  hoKlo  n\ag,  with  pita.vh  if  the  .'«oil  nuisl-c  it,  nro 
uaed,  and  no  clon-r  seed  sown,  there  will  fre-jueiitiy 
coniu  a  dvcidud  uprlitlflinK  <>f  clovers  of  lhi»  Hort 
that  have  become  naturul  to  the  field,  luid  they  will 
grow  with  extraordinary  viRor.  On  an  adjoining 
field,  should  one  sow  nitrate  of  eoda.  ho  will  ohserve 
tbo  diaappcarani:^  of  the  clovern  and  the  rioting  of 
grsAses. 

Clavcr  far  tnlJitte.—FoT  jiilane,  clovera  should  be 
cut  when  full  of  sap  and  \>w  put  in  thu  ailo  with  no 
waste  of  time.  They  should  be  in  full  btooin.  In 
nmeral,  corn  pnyx  IieHt  in  the  silo,  the  clover  in 
nay  hein^  held  to  feed  with  it, 

Uammtflh  dovtr. 

This  is  a  form  of  red  clover.  It  ia  rather  more 
porci.-'tunt.  much  coiirsiT,  more  productive  and 
makes  a  coarser  hay  not  so  much  relished  by  stock. 
It  ifl  hetter  than  common  red  riover  for  enriching 
soils,  but  ifl  inferior  to  It  bs  a  hay  plant. 

AUikt  efotwr. 

On  certain  sotltt,  rathur  inclined  to  wetnesf,  al»ike 
eloTcr  thrivee  bettvr  than  thv  red  ■; lover,  and  ia  an 
excellent  forage  and  hev  pseture.  It  may  bo  seeded 
and  treated  as  hafl  b(it>n  directed  for  red  clover. 

(yimmn  dovtr. 

Thia  ia  the  "triroliom"  of  Croat  Britain.  It  i« 
an  annual,  sown  in  the  fall,  which  blooms,  makes 
seed  and  dieis  the  followintf  summer.  It  is  moiiit 
oft<n  employe!  as  a  catch-crop,  after  maine  or 
vef^otables.  tVimaon  clnver  thrives  in  a  wjimi, 
sandy  .loil  and  in  reKiotw  Miulh  of  the  Ohio  rtvor, 
thoiiich  it  is  UMed  to  some  extent  north  of  that  line, 
tt  mkeH  flood  pasturaffo  and  fair  hay.  thoiii^h  it  ia 
■aid  to  bo  dangerous  to  horsM  owing  to  the  hairs 


on  the  aeed-»tenu«.  It  ia  often  utied  aa  a  tmiling 
crop.  It  enricheA  soiitt  remarkably,  and  when 
adapted  to  the  soil  and  climate  is  of  great  vatoe. 
It  well  rejiaya  fertilisinn  with  phosphorua  and 
poUiMium.  CriniKon  clover  ii^ t«poeially  well  ada|)Ud 
to  the  soulb  .\tluntiu  ueubuurd. 

White  dinvT. 

Thia  it)  a  Hmall  in-rennial  plant,  with  creeping 
stems  ruotint;  at  thi^  jointti.  It  comes  naturally  in 
pastures   and    along   roadsidea.   especially   where 
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there  is  lime  in  the  si^il.  It  makes  good  bee  pas- 
ture, and  IB  liked  by  all  animals.  When  in  aei^d  it 
luimi'timeJii  salivatos  horset,  making  them  to  "hIoIk 
ber,"  It  in  exceedingly  nutritious.  It  sJiould  be 
sown  in  ail  njtxluRti  fur  pvrmuneiit  p:u>turei^  Thci 
seed  Iwing  very  small,  no  more  than  two  to  four 
pinnda  per  acre  nwd  l>e  sown.  It  dotw  well  with 
most  gruM^es,  enriching  the  soil,  giving  place  to 
them  when  they  are  vicoroun,  but  reappearing 
again  when  they  are  mihdued.  It  \*  usonlly  loo 
short  for  hay.  All  antmala  relish  it,  and  it  is  very 
fattening  vxcepi  in  unneuully  cold,  wui  aeasoaa. 

COFFEE  AND  COFFEK-GROWIIfG,  with  S|*oial 
Keference  to  Porto  Kico  and  Hawaii  {Caffta  Ara- 
bita,  Unn.,  and  C.  Liberiax,  Hiem).  Rubiaeta. 
PigB.SM-353. 

By  J.  W.  Van  LttnKof. 

CotTee-prowing  la  et«entially  a  tropical  indnstrj-. 
It  is  of  vaiHt  propiirli<iri[<.  The  annual  production 
in  the  world  exceeds  l.frtWUKW.OOO  [Kiunda.  Within 
ro«mt  years  there  hiLi  been  over-pl^inting  and  (tvflr* 
production,  with  a  eon^iient  fnlUng  in  price  that 
has  practically  Btamjied  out  the  industry  in  part* 
of  thv  Hawaiian  i»laiid»  and  eUewhcrv.  Afriet, 
Arabia,  Brazil.  VeneEUula,  Colombia.  Tentral  Amer- 
ici,  Ceylon,  Hawaiian  ialandn.  Jars,  Meiico.  Porto 
Rico,  jtll  grow  cunsidi^rable  coffee.  Brazil  atone 
producing  nearly  three-fourths  of  the  world's  sup- 
ply. Thd  two  spocltw,  Ojlf'W  Ambiea  and  ('.  J.ibfrifa, 
fnrnish  moet  of  the  commercial  product.  [For  a 
botanical  diMwaion  of  species.  »e  Cfffra,  Cyclo- 
pedia of  AmtTican  Uorticultnre.] 

In  order  to  show  the  I'Xlent  to  which  the  induatry 
hat  grown,  the  following  table  of  production  and 
consumption  is  given.  It  wu  prepared  by  Stein- 
wendeT,  Stoffregen  A  Ca,  New  York  City,  on  Jana* 
ary,  1,  1907, 
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Fboductkui  and  Conbuuftioii  IK  Baos*  or  All  Kun»  or  Coptec  rox  riu  LuT  Puibbh  Vuas. 


pRflnvfTTioM  ICmv*) 

coHuvurnQti 

Vlilbic  Happlir 

CmpVmt 

SIcASmm* 

AUOtlMn 

TouJ 

T<mt 

Prodnctlaa 
QtmrCoa- 

•ninpiloa 

Omuainif 

Prod  action 

1880-1 
IS91-S 

1892-8 

1893  4 

1894-6 

1896 -« 

1896-7 

1897-8 

189»  9 

1899-1900 

1900-1 

1901-2 

1902-3 

190»^ 

1904-5 

1905-6 

7J88TjOMI 

6,l!IJiUXW 

4,309.000 

6,695,000 

5.476,000 

8,630,000 

10.462,000 

8,771.000 

8.959,000 

10,927,000 

15.1.^,CXJ0 

I2,;i24,0tWI 

10,408.IXX) 

9.968.000 

10.227.000 

I^SBE^OOO 
4E8ftOaO 

^082:000 
G.092.000 
5.069,000 
4.901,000 
E,338,0OO 
6,596,000 
4,985,000 
4,842,000 
4,173.000 
4.296.000 
4,34D,(10() 
6,575 .0(X) 
4.430,000 
4,565,000 

9.323.000 
11.979.«I0 
ll.2S4.000 

9.401,000 
11,764,000 
10,»77,000 
13.918.000 
16.068.000 
13,756,000 
13,801.000 
16.100.000 
19.7M,000 
16.664.000 
15.983.000 
14.448,000 
14,792,000 

8.718.661 
l().!m.55l 
lft.946.228  • 
10.571,533 
11.212,851 
11.142,813 
12.a44.204 
14,571,902 
13,480,904 
14.972,699 
14.a29,»25 
15,516.663 
15.966.4AH 
16.133,707 
16,163.353 
16.7-11.215 

604,339 

1.174.449 
8.'r7.772 

'fiBl.uV 

l!«7S.Vwj 

1,486.096 

SKfiK 

'mjon'b 

4,218.337 
697,502 

l".170i3i3 
'765^13 

r,I71,6E» 

"       '        '       ' 

150,7ff7 
1.716.353 
1,949.216 

1891     i,f»9,iao 

18K      2,d55jOa 

1893  R.100.618 

1894  2.146.423 
1896      3.115.680 

1896  2,688,198 

1897  3,975,880 

1898  5.43&,er74 

1899  6,200,013 

1900  E.ftlO.561 

1901  6,867.627 

1902  11.261331 
i;«.1      11,900,173 

1904  12^161 /t54 

1905  11.26&A10 

1906  9,636,663 

•A  hw  U  m  pound*. 

Nii!holas  Witseti,  a  Holl.'»nder,  was  the  first  to 
trniiMfor  thx  cuflee  [ilant  from  itit  niitivo  »o\\  in 
Araltia,  thu»  laying  thij  foundation  on  which  f^ad- 
BftMy  the  world'a  present  enormouii  coffee  industry 
has  di'vi'luped.  The  plant  pruspvrod  which  hu 
took  from  ^Il)cha  in  1(^00.  and  planted  in  Katftvia, 
capittil  of  tlii;  DiiLch  Fitnt  Indira,  U  !»  prubslilt- 
that  B^  from  thin  tnw  and  iu  ileHcendanU  were 
In  the  coume  of  time  transportrtj  to  thd  diffprwnt 
eolfee  zunf«  of  the  world,  where  its  descendants 
iii>w  cover  v.-wt  amuM  and  are  thi>  mt-aiiA  o{  tnutQ- 
nance  for  milliDns  of  pecrtc,  while  its  prodocte 
hfivv  become  almoi^t  a  UL-ciNwity  of  life  fur  millions 
more. 

A  Heedling  wan  onnt  fmm  Bativia  to  the  Botan- 
ical (iHrd(>ru  in  AmHt«rdam,  fnirn  which  in  1712 
the  P>ench  artillery  otRoer,  Reaaous,  se4.'ured  a  seed- 
ling. Ho  iiavt!  it  to  King  I^oniii  XIV,  who  had  it 
l^lanted  in  the  Jardin  de*  I'lantw,  where  it 
soon  died.  In  ITM.  the  ilureomaflter  of  Ani- 
sterdttm  HL-nt  anuthi-r  Ket-dlinj;:  Iv  LonLi  XIV 
which  WBS  planted  in  the-lardin  dea  Planter, 
lir«d  and  prodnc^tl  ittftisK  of  which,  aftvr  an 
UDSticc«nful  attempt  br  llr.  Isambert,  a  seedling 
WAfi  brought  in  1720  to  Mrkrtinr|u«  by  a  French 
officer,  de  Clieux,  and  p]aRt«<t  with  succiM.  ik^vd» 
frum  this  plant  were  dintril>iit<-d  tu  thi^-  i^oloninta  in 
Hartini<]ne  and  ulhnr  PrL-nch  poMivisioiw  in  the 
Antilleif.  Not  many  yeara  later.  French  refuReM 
fonn  Hiiyti  brought  ^^d*  to  Porto  Ricn. 

(ieaeni  citHum. 

Cftmo/*.  —  Coffee  reaches  its  best  development 
at  altitudes  of  1.000  to  2.r>00  fed  above  tK-a-levcl. 
2.000  feet  being  pcrhnpH  the  optimum  «levutton. 
Other  conctitionn  h^ing  favorahl*-,  very  Rood  crops 
ant  growi)  fryqumntly  at  Icsht  nltiCudes.  G*nwr- 
ally,  the  higher  elevations  are  uMwciutiMt  with 
i;^xt«r  rainfall  and  a  lowxr  tfnip«rntnn>,  making 
Ims  shade  neeesMtrir.  Tho  bifrher  altitude  iieem  to 
prodaoe  a  larger  bean.  A  rainfall  of  »0  to  200 


inchtw  annually,  evenly  distributed,  give«  lie^at  Tf 
suits.  I-Yeedom  from  severe  windB  is  easentiaj.  An 
t^Hualili'  UrmiH^raturK,  hnving  an  avHraipi  minimum 
of  nut  1«)U  tn»n  60"  is  rtxiuinyl. 

StiiV.-- Coffee  will  thriv*  on  i.  variety  of  soite, 
but  B  deep,  rich  soil  is  disirable,  a  lurgc  content  of 
hnmufl  beinjt  eHf»f!cially  favorahle.  Volcanic  de- 
poKitM  urv  well  adapttn).  Iii  I'urto  Rico,  the  .Adjun- 
ias  clay  and  .Alonio  clay  give  the  best  resulta.  The 
former  ift  a  pink-rtjd  or  dark  hrown  clay,  thn«  to 
eight  inches  deep,  underlaid  by  a  pink  or  red 
inib*o!l  twonty  inchcji  or  more  fn  depth.  The 
latter  is  a  dark,  purplish  clay  loam,  eight  to  thirtv- 
six  inchen  deep,  containing  mure  or  less  pehblea 
and  boulders.   Thi'»e  clay  soils  are  subject  to  Il-eh 
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emiiion,  t&  a  mlo,  than  icandy  oneit,  retain  moiiitare 
better  and  wear  mach  longer.  Very  saadr  or 
gravelly  soils,  especially  if  clonely  underlaid  by 
cuan«e  grnvel  or  brolceD  mck,  nhoald  be  avoided. 
If  sach  ,"M»ila  are  virgin,  the  coffee  trees  will  grow 
well  for  a  f^-w  years  hat  will  *oon  fall  into  a  de- 
cline, owing  to  the  rapidity  with  which  such  aoils 
detertoriLtc  nnder  the  washing  of  heavy  tropical 
rains.  After  the  hnmus  and  surface  fertility  of 
Bvch  soilfl  are  depleted   they  withstand  dmiight 
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poorly,  becanae  of  their  poroDfl  natareand  tbesh^p 
topogniphy  of  moat  of  lli«  country  which  so  quickly 
and  completely  Aratm  nwoy  the  water.  The  cljiy 
soils  are  more  retentive  of  maii^ture  and  nrtain 
th«ir  fi>rtility  longi^r. 

Ar  a  rule,  the  i!olTee   landii  are  naturally  well 
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dnined,  but  nc^nsionnt  jimftl!  and  cnmpnriitivaly 
lev&l  &r«a«  occur,  which  noxid  artificial  draina(^. 
In  coiiatractiDfi  draine,  care  should  be  exurciHTd  bo 
to  plaM  thtiiu  an  tu  caiue  thu  miniinuB)  amuunt  of 
erosion. 

Other  things  «()iial.  virgin  forest  land  will  giv» 
heat  reaalta,  b«caiifu>  of  its  gr^tator  fertility.  lU 
fertility  and  friHinuss  from  noxloue  wcihK  thus 
r«dacio)t;  the  Bubeequent  cost  of  weeding  the  plun- 
tatioD,  will  oftvn  mor«  than  coanU.Tl>ulunce  the 
extra  coat  of  cl«arint;  the  Und  anil  thv  dioadvan- 
taKW  of  poor  location,  with  refenrnci;  t;'>  trHiL-^jtor- 
tation,  fn^usntly  attendant  on  the  taking  up  of 
new  land. 

Prrmrinff  Ihe  Uinif.  Tf  timo  iH-rmiln,  thiJ  land 
shoald  bo  cleartK]  as  thoroa^^hly  as  posHible,  and 
all  the  warte  material  hurnwl.  Somu  puncfiie  rec- 
ommend nut  hun>in)c  uvcr  the  land,  in  order  to 
«aYe  feriw  which  are  invariably  foiimt  in  forest 
landfl.  il  is  prt-suinivl  that  thu  ferns  keep  tht.- ground 
inoi»l.  prevent  weerid  frnni  Rrowing.  protect  the 
younj;  coffee  treex  from  init-otA  am)  do  nut  inl«rfi«ro 
with  tht-  gT'iwth  <\{  the  coffee.  I-Yeiiuently  the  ireea 
that  are  cot  are  all'iwed  to  rot  on  the  hind,  th* 
kraaehci  being  trimniud  m>  out  not  to  iTiUrf^re  with 
Um  planting ;  or  the  anderbrush  may  be  cleared 
away  and  the  livt-s  ginlleil.  The  laltir  pnurtict-. 
however,  is  not  to  bv  eommi'nded,  aa  ii  lat«r  u 
dangerous  to  the  workers  and  to  the  coffee  trees, 
StJll  Minthi.>r  jiractice  i»  to  elmr  th«  iindi^rhniKh 
and  allow  the  trees  to  stnnd,  planting  the  cnlfee 
directly  «ndw  the  forert  trees,  the  trees  beinjr 
rem'ived  only  after  the  jirtilicial  shade  haa  grown. 
IVees  ahoQid  be  left  standing  on  ridgett  and  on  the 
aide imni  whiih  thp  nrfvuiling  wind  bl«w»,  to m^nti 
la  wIndbreakH.  If  the  winds  are  utrong.  it  may  be 
acooanary  to  plant  unme  quiek-growlng  tit'C  ax  a 
irUdbrvu  where  Lh«  funitit  tree^  wilt  nut  wrve. 


If  road*  and  drHinage-ditchea  are  necessary,  they 
Hhould  l>e  confltrnctwl  asROon  a»  thu  knd  is  cleared. 
.SrtvWiH/;    /j/nnM.  —  Volunlfta'    seediinga,   which 
occur  in  Urge  numbers  in  all   cnlT.-p  grmtw,  are 
uanally  proeunwl.   They  are  ge-nerally  drawn  from 
Iho  ground  by  main  force,  though  oeciwionnlly  a 
spade  or  other  inittrument  is 
employed.  They  vary  from  iin« 
to  three  yvara  old.  uc^curding 
t o    the    preference    of    the 
planter.   Frnjuently,  however. 
loiKlliDgs  are   raised  in  seed- 
beds, which  is  the  more  ra- 
tional  practice,  u  the  Tolon- 
t>:ter  seedlings  cannot  be  relied 
cm  follv.  Fur  thia,  the  bc»t-dc- 
velupcd  be rriee should  bechofien 
and  csrefully  pulped  hy  hand. 
The  ft-wl-lwlK  are  b««t  localM 
near  the  permiinent   pknting, 
and  should  bnnf  xiich  a  mw  >u 
to  facilitate  pliinting,  weeding 
and  watering.   Ordinarily  it  is  sate  to  raiae  'Sy  jjcr 
cent  more  aefMlUnga  than  will  1*  nwded  fur  the 
firi^t  itlanting.  The  seed-beds  must  be  shaded  and 
carefully  protected  from  heavy  downpours  of  r»in. 
The  hot  mm  should  not  dlrike  the  plunls.  (Fig.IWS.) 
Tli8  soil  for  the  bed  must  be  fined  and  leveled, 
and   free  from  extranooug  mfltter.    It  Rhoutd   Iw 
mi)i«toned    thoroughly   the    evening    previous   to 
planting  the  ee«da.   The  seeds  &ru  pressed  lightly 
into  the  soil,  about  two  tnihea  apart  each  way. 
Tho  bed  \b  covered  with  a  layer  of  wood-ashea  and 
agiiin  moinberied.   As  soon  as  the  first  round  lenvea 
are  formed  the  plants  may  bo  transplantt-d  into 
tho   nuraery-bedn.    Thia  will    gonerally   occar  in 
nliont  ten  or  twelve  weeks  after  the  seeds  haw 
been  planted. 

Thu  nursL-ry>bed8  are  similar  to  the  fleed-bedn. 
The  young  plants  are  set  In  rows  about  nix  Inches 
apa,rt  each  way.  Only  thiMte  are  reset  that  have 
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Wig.  9*».   OatttM-im  bnocbM  hodtd  with  bcnte*. 

straight,  well-devi'l(jp«l  tapnwts.  The  taproots  are 
cut  baclk  to  a  length  of  about  four  inchtvi.  Much 
rare  u  rwinired  in  the  planting  to  nee  that  the 
plantA  are  evt  straight,  and  that  th«y  are  buried  just 
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to  the  samo  height  od  the  stuck  that  Ihv;  w«r«  in 
the  need-bed.  The  nureerj-bed  i«  watered  after 
pitinting.  and  frum  tiiTKi  t'*  timi.(  if  the  wii^nthi-r 
is  dry.  As  the  plants  develop  the  shade  in  gen- 
orally  reni'>vwl  until  thuy  an:  cxjjixu^  tv  fuM  sun- 
liehL  It  ehould  be  )>tiinii»l  to  expose  them  to  lliu 
full  light  aniJ  air  when  tlipy  havi;  devi-linwd  fonr 
pairs  of  k-nvt-s.  AftLT  being  exjioacd  fur  s.imt'  thue 
thpy  are  ready  to  he  piaiit^^d  in  the  field.  It  in  |ire- 
Joroblt*  that  live  pairs  of  truM  lumveg  bv  dpvffftpod 
before  transplanting.    {ViR.  'M'J.) 

I'tanting. — Th«  planting  distances  should  be 
marked  carefally  before  any  of  the  trees  are  set. 
The  best  distance  between  thi;  tijwh  is  still  un- 
settled. Seven  to  nine  feet  ia  common  practicu. 
Where  cotTee  can  be  Krown  on  somewhat  flat  land, 
as  \n  Brazil,  and  maj^nines  U)>wl  between  th«  rows, 
8  greater  diatanoe  ia  desirable.  The  cutFee  lands  in 
Porto  Rico  are  gi-ncriilly  very  st«ip  nnd  irreffu'^- 

Hole«  about  two  feet  deep  and  an  wide  oa  necee- 
BBry  are  madu  at  tin-  pointe  dett-rni  ined  for  the 
planting.  lu  Porto  Rit-o  ii  Rood  prac'tia.-  is  tu  plaM 
the  Bubsoil  on  the  lower  side  of  the  hole,  and  fill 
thw  holi*  iHily  with  Kurfaeo^ail  #crx|>nj  from  llw 
vicinity.  This  makes  a  small  table  or  Hut,  which 
ean  be  (gradually  enlarf;H,  which  cxpodit^-s  hoiking 
about  the  youni;  tret,'»  and  reduces  soil-wMhing 
during  heavy  rainn. 

I'lantin;^  is  donu  usually  at  the  beginning  of  the 
rainy  season,  as  it  ia  necesaary  that  the  soil  be 
moist  and  the  sky  at  least  partly  cloudy.  The 
seedling  to  be  planted  should  be  thrifty  and  well 
developed.  If  hr:inplii'a  have  hnii'n  fomwd  and  the 
stem  thickened,  the  fteedlinf^s  should  be  pruned 
hack  to  uhouL  nix  ini'hcM  fr<>in  thu  cuLliir.  I'laiititi^ 
ia  an  important  process  and  should  be  done  with 
^reat  cara  It  h  important  that  tho  taiiroot  be 
planted  strai^^ht,  and  that  it  be  aot  injured.  The 
eaiast  way  in  to  lift  the  needling  on  a  spade,  with 
the  earth  attached.   The  ruota  mnet  not  he  expofiud 
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Tic,  }«?.  n»  bvoliuibu  «l  ■  coflw  tiUiiiiUao;  c1«uuje  the 
fOr^t.  L>««mnK  hAQiif*  AEiil  wi-hf  kmnij't  limine  ux*  iliawn. 
cdBiIEiiGMd  trom  th#  rtllHd  foml  tm>*.  uoii  li»  HlihI 

to  the  son,  and  any  that  oxteni)  beyond  thi^  clml 
•honld  he  r«iinove<l  iiy  vharp  scissors.  The  seedtinf; 
ia  placed  in  the  center  of  the  hole,  and  the  soil 
prtased  lirmly  about  it.  Tho  collar  ahonU  be 
■lightly  below  the  surface.    If  the  aeedlings  are 


set  bare,  that  U,  without  the  clod,  the  plant  hole 
should  be  filled  and  a  hole  of  «uAicient  siie  made  in 
the  center  by  menns  of  a  ronnded  stick  or  dihht>r. 
The  space  about    the  root  muxt    be  completely 
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filled.  Only  !)e«dlint:s  that  have  not  yet  developed 
branch^  may  be  planted  bare.  The  Utproolt!  are 
cut  with  sharp  BcissurB  at  the  point  whet«  they 
bend  easily,  and  the  niiie  rooU  are  pruned.  The  tap- 
root should  not  touch  the  bottom  of  the  plant  hole, 
anil  the  Hide  niota  nhoulil  Ire  placed  as  D6arty  nor- 
mally as  pocwible. 

Sometimes  the  fields  are  not  ready  to  receive 
the  Bfwilinns  whun  the  lalt«r  are  ready,  and  the 
seedlinj^  develop  too  far.  They  should  be  cut  back 
to  about  six  im.'heii,  as  above  mentioned,  and 
planted  as  "stninps."  Ktumpe  are  more  vigorous 
and  may  bv  planted  when  tiie  iiun  it<  Rliinint:,  pro- 
viding the  roots  are  not  expitsed  to  the  sun.  Many 
rtfloti  or  sucker*  will  soiira  appear.  Wliiii  thrive 
become  about  two  inches  loot;,  all  but  one  ahonld 
be  removf^  with  a  sharp  pnining  knife.  The  ne- 
mntning  fhoot  should  develop  into  a  utrong  plant 
more  quickly  than  the  seedlings. 

K  ci^rtain  percentage  uf  the  total  number  of 
treos  set  out  will  fail,  and  this  number  must  be 
provided  for  re-settinc  An  allowanc«>  of  10  |wr  cvnt 
for  this  should  be  an  abundance ;  and,  wilh  proper 
care,  it  would  be  exee-'wive. 

CnHiviUwn  and  inihm[ii/-at  tart, — Afl^r  the  trvoi 
are  set  and  the  plantation  started,  the  ftirther  care 
is  very  ^lijcht.  The  wvrk  consist**  slmoot  entirely 
of  weeding  and  replanting.  One  man  can  look 
after  t^'n  to  flft*>en  ac-n-K.  The  wi-edinK  i«  done 
twice  a  year  [generally.  It  is  wiential  that  the 
land  be  kept  clean,  and  that  no  weeds  be  allowed 
to  ran  to  fteed.  V!hvn  tho  land  bwronifK  hard,  mir- 
face  tillaf^  will  be  required.  A  practical  method 
ia  to  cultivate  in  a  circle  around  the  trn.-,  gradually 
enlarging  the  area  as  the  tree  branchi^.  The  first 
oulttvation  should  always  Iw  m;ide  oni^iiie  the 
original  plant  hole,  flood  crops  demand  that  the 
soil  be  kept  looaa  Tho  frBonency  of  ciiltivattona 
will  tte  determined  by  the  frequency  wttb  which 
the  soil  becomes  sun-dried  or  packed  by  heavy 
rains.  Tho  i;)cUtnt  of  erosion  or  washing  must  also 
be  considered,  as  in  the  8t«eper  plantations  it  may 
make  much  surface  tillage  inadvisable. 
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SncJtem  shwuid  Iw  rt^movCTl  as  ihey  appear  and 
dctiid  brancht*  ami  unntcwwary  and  undtutirnblc 
pvU  cut  awny.  Thu  |inu'tk'«  uf  pruning  i»  falling 
into  ilisDse  in  many  cotf^e-RTowing  r^Kiona  b«cAiise 
of  labor  ADiI  Rtiancial  conjitioiui.  end  huts  buvn  cii< 
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Fll.  34».    Coffee  KdUne. 

Hrdjr  abandoned  in  Hawaii  It  is  frwjuently  advis- 
ibU  io  sllnw  n  towor  Khodt  to  rc-main  to  replace 
the  orifOMl  rtf^m  which  has  suffered  fri>m  the 
dying  off  of  tho  lower  lirtinu)ii-i^  Whim  Hit)  new 
nU-in  beninn  to  bear,  the  oM  one  may  Iw  rcrnovmi. 
iSKw/f. — TliB  must  rw)ftttfl  i)iniiition  in  cnffwcul- 
taro  is  that  of  Rhade.  The  opmiim  that  bi-avy  Hhad- 
ine  i«  nwi'iwiiry  hiw  li-d  to  much  injury  of  the 
inaostr;,  notahly  in  Portft  Rioft.  That  hiKh-F^rade 
coffee  can  b*  uroun  without  ahade  hiw  been  shown 
in  rriiatomalib  and  Brazil.  Tho  prvvat«nt  idea  that 
nbnilinehi-m-fitAthii  folj- 
H(^<  and  fmit  itt  vrro* 
neoua.  However,  it  is 
quitt)  prohnbti'  that 
shading  the  ground  ia  a 
cnllnral  advantaicc.  I^c- 
KuminouH  trcva  arc 
frefjupntly  ptanleii  for 
shaili*.  iinrl  their  nitro- 
gens ollei' tine  power* 
havi'  no  dniiiit  hi-i^n  bftne- 
ncial  to  the  colTee-plunt». 
In  Java,  t*y!fm  and 
Africa,  l«tfviiiin<ju»  tRv 
«nt  osmI  TatKi-ly.  OLiu'i 
pontble  advantsf;M  aru 
prolectUn  aKainut 
drnaifht,  and  Lhi<  moi!i-r- 
ation  of  the  temperature 
of  the  upper  layerji  of 
•oil.  The  ifhnde  tree« 
must  not  ht^  no  di-nne  aj* 
toflhut  out  li|;ht  iiad  uir. 
A  single  tree  may  b« 


placed  in  the  center  between  blocks  of  four  cofTea 
trnesi  fM-h  ;  ihiit  is,  <.^(-li  block  of  four  IntMi  vrill 
hav<^  a  uhHile  tree  on  each  eide  of  it  in  the  row. 
F«r  a  di^cusHion  of  thict  ntubjecl  tiiu  reader  fh'Ould 
consult  Bulletin  No.  2o,  Uivii>i»n  of  Botany,  United 
Btatea  Department  of  Agriculture,  Shade  in  Coffee 
Cnlturo.  by  0.  F.  C.><-k. 

The  trees  used  fur  Rhadinf  in  Porto  Rico  are 
f^ab.s  (/";/«  jvra).  gunniil  [liign  laurinii'),  moca 
(Awlini  iiHTmw),  aud  bucaro  {liryfhrina  mvrtup- 
ttryx).  The  fJP?t  two  are  ueed  most  exten^ivoly. 
In  Mexti'O,  tho  tliwlo  tree  is  Inga  Inif u il.  In 
Hawaii,  colfee  ehiidint;  in  pnicticMl,  th«  trcei^  uevd 
beinjr,  in  ordor  of  impurtanco.  silky  oak  (GrrvUUa 
rabiitta),  kakui.  Java  plum  and  Monterey  cypres*. 
The  nativft  ohia  tret',  tb>t  iirincipn)  forcM  tred  in 
Hawiiii,  i»  unually  left  etamlin^  at  intervals  in  new 
land  nntil  the  planted  greviliea  ia  larijo  mmgh  to 
afford  proU'ction.  (Fig.  ^W.)  In  Ilamakua,  tho 
Gra-ilka  rohagla  has  been  found  fli>  much  superior 
to  all  oUiLT  tri'ia  that  it  is  now  the  only  one  recom* 
mended.  It  is  clean  and  free  from  blight,  and 
throwH  o!l  le.ives  profniii'ty,  thiin  nwliicing  tlw  ho^ 
ing  and  eiipplyiag  fcrtilizin)^  material  1«  the  mil. 
Furthermore,  the  shade  is  variegated,  and  not  too 
de>nw>.  Tho  l«-Ht  praotieo  m-i^nw  to  be  to  provide  a 
row  of  eha^le  treea  every  thirty-five  or  forty  feet. 

Tim  ehado  tnwH  ar«  pnini-d  K'^n'-Twlly  **>  cutting 
away  thu  lower  brunchca  and  clearing  them  of  dead 
wood  ;  and  they  are  thinned  out  when  neccesaary. 

In  new  plantations  thu  fenw  are  allow«4i  to  r»- 
main  tu  supply  shade  for  the  cotTee  seedlings,  and 
maTi  eapocially  to  Icawn  the  low  from  cntworm*, 
which  are  vary  d>^tructiv«  to  nillivattfd  plants 
when  th(!  field  is  completely  clcnred. 

Most  of  the  planters  hold  to  thd  idea  that  if  the 
coffee  tri-t*  ant  topjied.  nhiule  is  a  nwewiity  ;  if  tho 
trees  are  not  topped,  no  shade  is  re«juired  :  but  if 
the  soil  ia  poor  or  the  field  windswept,  shade  is 
beneficial. 

i/ariY*(»f(y. — The  colTee   trcee   bvgin   to   bear 
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about  tho  third  >'ear,  tn^^R  liRht  cropn  nntU 
the  fifth  or  f^ixth  vc-ar.  Tin-  trts»  kliKUoni  ut  Usui 
three  timiM  a  year,  thi*  fore  bluBJtomiD;;.  the  lar^e 
MuMOmini;.  and  the  after  blnsAomin^.  Throuj  owur 
in  the  months  of  Fohruary.  March,  April  and  May. 
*c*ior(iing   lo    location.    Generally  after  sewn  nr 


Tit.  351.    Hetbod  o(  dirmE  coffn  In  tbe  >ud  Id  diawcra  Ihjit 
lie  llid  under  A  hoiuo  when  tb4t«  t>  no  luiuliiDe. 

«)eht  Riontha  the  berries  ore  ripe.  Thia  tbravs  the 
hurveatini;  in  the  lii-<it  fniir  mnnthn  of  the  yvAt, 
^ho  berries  ripen  unevijiily,  »o  that  the  plunlation 
muftt  be  Eone  ovor  w-Teral  tiroes.  The  picking  18 
done  by  hand.  Th<j  yield  ptT  tr»o  varii«  gnatly. 
accordinf;  to  the  c^re  given.  One  pound  of  dry 
AoJfM  p«r  tri>o  in  a  gen4>rnl  oRtimntit,  although  th» 
majr  be  greatly  increaaed. 

In  Porto  Kico  the  pickers  are  paid  by  the  meas- 
«re.  which  la  called  "Blinud''and  should  contain 
twenty  litAfa.  About  six  or  seven  centa  are  paid 
for  a  En«asur«.  Twenty  liters  of  berri(«  atv  i.v)unl  ta 
abODt  (ire  ptrnnds  of  coffet;  ready  for  the  market. 
Tho  txponse  of  pickine  is  $1.20  to  II.-IO  por  100 
IMands  of  cofre«.  In  Hawaii,  tbe  cost  of  picl<inK 
Mid  trtuuiporllDg  the  C'lfTetf  to  thv  milt  avera{;68 
about  three  sod  one-half  to  fuur  and  onc-balf  cenia 
|>er  ponnd  of  market  collee. 

MandliAf  IA«  product. 

When  thi^  brrri^-a  ar«jiic.k«d  th*y  am  wib^t4id  to 
CO*  of  two  proc««6es.  The  berries  may  be  dried  at 


once  and  later  pat  thmueh  machine*  called  "bl 
art,"  to  L-xLract  the  jn-cd  ;  or  they  may  be  "  pulped,* 
that  is,  have  the  oattT  fleshy  coat  removed,  l^fore 
drying.    In  ?orto  Rivo,  pulping  is  tuually  dooe  at 
once.  The  polpinj;  machine  Is  driven  by  hand.  wat»r 
or  other  power,  ^ometimea  the  eepsrnt^'d  polp  is 
iHod  as  a  f^'rtilii«r.    The  Wuna  are  cailect«d   in 
wooden  or  cement  tanks  in  which  they  remain  tofer- 
rai-nt  upward!'  of  thirty  hours,  in  order  further  to 
dij)int«^rBte  tbe  saccharine  matter  of  the  exttrnal 
ooat.  after  which  they  arw  wa*hi?d,  either  mechani- 
cally or  by  hand,  and  put  on  lar^e  cement  floors  in 
the  ann  to  dry  to  a  point  where  they  CJin  li«  idutni-i 
safely.    From  theae  floors  or  from  the  atoreroom ' 
they  are  pat  in  drying  drawers.  Theae  drawi.-rv,  for 
tbe  meet  part,  are  constructed  andemeath  the  hiKh 
flooraof  hou.ieA,  run  on  rails  in  the  open,  where  th^y 
aro  lt«pt  a»  lung  -m  th«re  is  sunshine  (Fig.  %1):  at 
the  least  dani^r  of  lain  the  drawers  are  run  back,  | 
Dnder  shelter.  During  the  whole  drying  proeem  t)M>| 
gralfts  are  repeatedly  turned.  In  some  places  nft-J 
chanical  hofr4ir  drying  appar&tus  is  used.  As  mob' 
aa  tho  culFoQ  i»  dry,  which  should  be  when  it  is 
brittle  when  broken  between  the  teeth,  it  is  either 
hull«d  or  left  in  thi!  parchment  (thw  tough  inner , 
integument,  also  called  hornskin)  and  taken  in  KMVJ 
pound  bag8  to  tho  mtwt  convenient  mnrkot.   CofrMJ 
merchants  eetalilished  there  buy  the  coffee  for  easlkl 
They  hull,  polish  and  iwpurate  it  into  differvat] 
graaee  by  spi-ciul  and  niuHtty  modern  machinery^ 
and  finally  pick  it  over  by  hand. 

Hawaiian  cufTeu  is  all  ft<rinenled  and  washed.   It 
is  thought  by  many  that  the  method  nf  fprmcoting , 
has  a  Mtr»ng  inltuenca  on  th«  llavor  of  the  cofettij 
The  Hawaiian  berry  is  fimt  run  through  a  pulping 
mat-'hini.-,  immt^^iatdy  aftor  King  picked.    Wbe&l 
hniled.  the  bean  in  the  parchment  ia  fermented  IB  I 
Hhallow   truys  or  Iuxia  i^lziii  to  twelve  Enohee  in] 
depth.   When  the  beans  have  fermented  and  tfcerBl 
is  no  longer  a  mnrkM  rising  tt'iniierature,  thsy  arvj 
waflhod  in  a  stream  of  running  water  to  nmovtj 
the  gum  and  tht>n  transferred  to  dryisg-booBM,  - 
tho  product  ia  taken  to  tho  beach  and  driod  in  th* 
san.    Thia  product,  known  aa  parchment,  ia  then 
packed  and  a<.Mit  to  the  coffee  milling  establidt- 
mentA  and  is  run  through  maclibery  which  remons  \ 
the  parchment.    Tho  beans  are  then  graded  and 
polished  and  in  many  Mtabllshments  hand-piek«d. ' 
When  pnt  up  in  bags  of  100  to  150  pouno^  ths 
cotfee  is  ready  for  market. 

Enrm  i«. 

Whiles  number  of  insects  and  fungi  infest  coffe* 
plantations  to  a  gTvaI*-r  or  leaa  ext><nt,  the  crop ' 
is  rfinarkably  fn>e  from  Kvriuus  annoyance.  In 
Hawaii  there  are  no  lierious  diseases  or  insect 
iwnta,  the  torpedo  bvg  {SipAanta  aeuta)  and  tha 
brown-eyed  disease  ^!frtoip$rc  «tffncoU)  of  leaf 
aad  berry  heine  tbe  most  tniubleaome.  Both  an 
readily  amunritnto  piewntive  measares.  the  b««fc 
preventive  being  thorougb  cultivation,  the  proper 
degree  of  ahading,  and  th«  uw  of  fertiliiera.  The 
colfee  blight  {PMPinaria  ptidii)  has  done  aerioos 
damago  in  Home  diiitricla.  It  RMma  to  occnr  prin- 
cipally in  negl<»ct«d  plantations.  It  will  probably 
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eontinne  to  be  n  pest,  sinix  it  infMta  aleo  the 
guiivuiinJcc^rtain  fvrna,  Nematode  worms  arc  urien 
pTOSeat  in  the  ruotn.  nntj  rarely  uccur  in  ihu  eti-m 
and  berry,  cansinit  the  latter  to  drop  before  mata- 
ritjr.  A  "black  fly"  (ai>hi(l)  m  aliundftRt  on  new 
growth  In  Hawaii. 

Porto  Rico  u  not  wo  fortunate  in  the  point  of 
numlKTS  of  vnumtM,  bat  U  comparatively  free  from 
aerioua  annoyance.  The  disciutos  tind  insect  peats 
Uiua  far  oLtervod  are  as  foltowa; 

Coffoe  loaf  blight,  provialonally  railed  hy  F.  S. 
Ear)p,  Seierotium  tp..  ia  a  fungus  which  covers  the 
trewi  from  lh«  rout*  \x\>  with  brnwnixh  mycelial 
threads,  Hpreadini;  out,  as  the  leaves  are  roacheii, 
into  a  fini^  wliit«  w«ft.  The  attacked  leav«f<  biMken 
Boon  and  fall.  The  remedy  ia  plt^itty  of  sunliKht 
iind  epniyiiij;  with  DonJeaux  mixture. 

Slillium  Jtacidum,  Ho-called  American  cftffe«di»- 
eaw,  in  a  fuTigan  making  im  thB  k'HVi«  nvarly  round 
epotduf  abtint  one  centimeter  in  diameter  and  of 
a  yellowiah  color,  cauaing  the  leJivfts  to  drop. 
RMOCing  escesnive  shade  ia  recommeDd'ed  aa  a 
remedy.  Lately  the  ^mefunKn3lia«lKj«itdi(H:(>vt^red 
on  thu  fniit.  cuu^int;  hluikvued  spots  on  the  pulp 
and  seeming  to  eat  its  way  int«  one  of  the  kernels, 
on  tht-  [larchment  of  which  it  csuseit  wart-lik« 
growths  which  extend  to  the  kernel  itself.  SprayiD}; 
with  Bord'?ni]n  mixture  is  iwing  tried. 
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Vit.  ta,    OwDUt  flrni  lo'  aJi-^iTlnx  tbc  w«i-wutt«d  s«flM. 

Tbcw  diMoases.  as  well  as  coffit-  n:«>t-rot,  do  rot 
occur  frequently,  howvvvr.  and  niottlty  in  tuu  moist 
sad  OTenhaded  loualities. 

Coffee  leaf-miner  {IjnfopUra  etifffiia)  i»  perhap« 
the  mocit  iwriouM  colfee  pMl  thus  far  obeerved.  It 
I*  a  minote  silvery  moth,  which  in  it«  larval  atate 
bniTowa  within  ttie  leaf  tiasnea,  caunini,;  bmwn. 
dead  patches  on  the  leav««.  8ometimeit  more  than 
one  l^-a  '\9.  found  In  the  same  patch,  and  the  lenvea 
are  somvtfmeii  covered   witli  sneh   pnt^^hi^n,  thus 


wrioasly  deranging  the  nutrition  of  the  plant.  On 
rich  noil  the  hurra  it<  nut  very  apparent,  but  munb 
certainty  influence  the  crop,  (In  |Kion;r  soIIb  the 
leavp.s  drop  off,  Ujiving  the  lru*a  entirely  leafless 
or  with  oiLly  u  iiair  uf  small  leaves  at  the  point  of 
each  branch,  thus  Riving  the  growth  of  the  plant 
a  tri-.mendonfl  ^ilbat-t:.  Hnnd-pifkinf;  and  buminff 
the  attacked  leaves  have  Ken  rt»orlcd  to,  but 
without  result ;  sl*  soon  as  new  leAVc«  are  fornie-d 
they  fire  aj;;iiin  and  a^ain  attacked.  Thu!<  far  ihiy 
only  mmediea  are  its  natural  enemies  (diacoveretf 
on  tlie  island  in  1901  by  ().  W.  Barrett),  TJiryjo- 
diari*  fividn.  and  Za^mmmntoma  mvitHinraUjf 
]inra.siU'iii.  tlic  tarv^'  of  which  are  foond  insido 
the  coffee  leaf-miner  on  which  they  fe«(l,  and  Olfc 
appar«ntly  fungous  discaw  which  attacks  tha 
miner  in  its  larval  atate.  It  has  bec?n  eetimatot 
that  the  leaf-miner  is  responsible  for  the  loev 
of  upwarda  of  $100,000  worth  of  coffee  in  Porti> 
Rico  annually. 

Colfee  scale  {Lrcanitivi  hrmupfierifitm)  is  prcRent 
everywhere.  It  somi^timc-jt  wcorii  no  plentifully  oft 
the  t«nder  twig*  that  they  seem  to  dry  ont,  IjuU 
thia  ifi  very  seldom,  and  the  harm  from  the  «^alL•  is 
nut  otherwifH-  appurcnL  Larva;  of  lady-birds,  anj 
a  white  funKouH  disease  which  seems  to  grow  in 
the  bodies  of  tht4  scale,  uprieading  over  all  the  ecal^ 
ou  the  namv  twig  or  st*^m  or  plnnt,  seem  to  be 
sufficient  to  hold  the  scale  in  chwk. 

W«67ilii  do  much  harm  in  aome  places  by  eatinff 
the  young  leaver,  and  by  attacking  the  gre«^n  soft 
part«  of  the  twigs,  in  some  inatancca  causing  tbciso 
parUi  lieJirinji:  the  fruit  to  drop  or  die.  The  most 
damage  apparently  in  dune  in  young  coffee.  Ueal^ 
bugs  sometimes  ap|iear  at  the  root*  of  old  trw«. 
May  betilles  dig  hnlf*  in  the  earth  near  the  t^tem 
and  their  larvae  do  damage  to  the  roota.  Other 
liirvie,  bugis  ral«  and  anlif  attack  the  coffee  plants 
but  none  uf  them  is  serious. 

Cqfet  in  I'orlo  Rwl^. 

The  climate  and  xoil  and  neameeg  t«  European 
and  North  Americun  market*,  the  dense  population 
and  the  short  dint-incrs  between  the  seaports  and 
the  mountiiin  siopca  on  which  the  coffee  is  grnwn, 
adapt  Porto  Ricn  ra|>ec.ialty  U)  this  industry.  Th© 
rugged  monntninous  to[K>graphy  which  compriaew 
three-fourlhs  of  the  total  an^a,  makeie  th«  cultiva- 
tion of  other  importani  crops  than  coffw  almost 
impoAnlble.  At  a  rennlt.  coffee-f^winft  has  became 
the  leading  industry  of  the  island,  and  the  crop  is. 
grown  in  nearly  every  district  The  bwt  coffee  is: 
produced  in  trie  southwestern  part.  Formerly 
coffee  was  grown  on  the  lowland,  where  it  did 
well.  Tlie  production  of  aogar,  however,  h,vt  driventi 
moat  of  it  to  the  bighlund*.  The  high-«at>T  mark 
wait  ruaohM)  in  L^6,  when  58,780,000  pounda;, 
valued  at  $i:i,519,400,  w«ra  exported.  Wwt  of 
thiK  went  to  Europe.  Spain  taken  a  larg«  aharcw 
and  Aofltria.  Hungary,  Italy.  France  and  Germany 
are  g<iod  markeb*.  I'nitvd  Staten  taken  very  little 
of  the  output.  The  lower  irradM  an  shipiwd  La 
Cuba  or  are  sold  for  home  eoiuumptioR.  The 
acreage  in  1904  was  reported  as  1KI,,'>1I.  TTi« 
industry  is  not  in  so  profipcroas  condition  as  it 
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thtpdti  be.  Thv  changed  pnliticAl  relations  *>t  the 
iBbnd,  with  the  atttndant  ^fre<;t  on  its  cftmtnerco, 
tho  g«n«rfil  dccrc-iLii;;  in  the  price  of  coffee  on  the 
market,  and  the  (lMtritctiv»  harricane  of  1899, 
Trom  whidi  many  I'laotalions  have  not  reooverwi, 
have  all  tondixi  tti  depress  the  inJujttry.  The 
avftrajjH  pn)ilinilioii  pttr  acre  had  fallen  in  1903  to 
2W  iiMTuis.  This  could  liu  incivssul  tu  l.CHX) 
puondB  with  improvL'd  methods.  Seleotion  for 
(IDftHty  or  yield  hiu  liH-n  liltlft  practtct>d,  nnd  the 
pUnttDi^  methods  are  carelees.  It  is  RralifjinK  to 
nut<!,  howcvLT.  Unit  modern  mcthoiJs  of  ctilUva- 
tion  ari!  findinK  u  place.  A  project  for  the  csUib- 
linhinent  of  a  Hchuol  for  colTt^gTowerR  i»  under 
eoiwjdtfralion  by  the  ttuvernintnt. 

According  to  the  cen-iuB  nf  IKilO,  tht-  avoraRR 
Hiwi  of  fiftlfpo  plantntiiinn  wn*  nine  aero*.  A  few 
lmv«  l.OOU  acruD  and  more.  A considerahle  nurabur 
havf  100  t«  1,000  acrw,  but  the  majority  coiwiot 
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of  leae  than  100  elcfmi,  even  Kuin);  so  tow  as  a 
fraction  of  an  acre.  The  larger  plantations,  aa  a 
rule,  have  their  uwn  popiilution,  who  livu  in  Jsoiufcs 
or  huta  provided  for  them  by  the  plantation,  free 
of  r«nl.  Usually  th^y  livi-  in  fiitnilii-ji,  of  which 
only  thti  male  memltera  work  in  tbe  6Ms,  except 
in  hArvest  timp,  when  the  entire  family  goes  to 
pick  coffee.  Thi»  tiidp  niny  U-  MUpplemt^nlM.  when 
noccHiary,  by  laborers  from  the  smaller  towna  in 
th«  interior  or  by  email  proprictvra.  Full-grown 
lahorem  Ret  thirty-five  cent«  and  boya  ten  cents 
and  up  for  u  day's  work  of  about  eleven  hour*. 
Much  work,  however,  is  done  by  contract,  which 
nste  thk<  work<tr)i  more.  The  (|aality  of  the  labor 
IB  very  satisfactory,  and  is  mostly  whit«. 

Ojffhe  in  Hamtii. 

Coffee  hoA  been  cultivated  in  the  Hawaiian 
iftUndii  far  vightv  ycuis  or  niuru.  The  cunditions 
for  prodncins  tnia  crop  are  almost  uneiccelied. 
There  are  ovor  300,000  ncn-«  of  land  adapted  both 
by  »oil  and  location  to  llie  prwiuctiun  of  a  hi(;h- 
gnuUt  prodocL  Tho  cHniat*;  is  cqnnble,  the  t<>m- 
perature  Seldom  dropping  Ih-Iow  50^  or  rising  above 
85".  Some  experimentH  »n  b«inK  made  with 
mbber  troes  sa  a  coffee  shade,  and  indicalii>n»  are 
that   their  success    will    materially  add   to  tbe 


vam»  ot  llie  coffee  land  in  Hawaii.  The  low  pricw 
now  paid  for  colfoft,  howsrer,  are  dlKournging  new 

Slontinp^  The  annual  prmjnction  is  about  ^000^- 
(K)  poundfl.  Yieldi*  of  7."iO  poundH  of  marketable 
colfeL-  ucr  acre  arc  sccurtd  in  Konu  and  Damakaa 
on  fields  that  receive  proper  attention.  The  roffew 
arw  mild,  and  of  hiyli  Havor,  and  fruquenlly  sell 
above  the  average  murket  prices.  The  l>ean  is  hige 
and  dat,  rt^embling  Javan  rather  than  Itraiilian 
coffee*.  All  of  the  coffw  produced  in  Hawaii  is 
milled  and  (n'aded  bt;fore  beinj;  mrut  to  niarkeL 
I'ructically  nw  piirebmcnl  ic  exported.  The  avtrage 
cost  of  production  is  about  nine  and  one-half  cent* 
per  pi>und.  The  picking  fea*on  in  the  Kona  or  lue- 
ward  diiftricU  runs  from  November  to  January, 
and  in  the  windward  districts  from  January  to  May. 
Fir.  lifiS  in  n  Tiawniinn  coffw  mill. 

There  arc  three  types  of  coffee  in  cultivation,— 
tbe  so-callLii  nativi-  Hiiwaiian  uf  unknown  Hourcc. 
introduced  into  the  islands  about  eiifhty  yeara 
ago,  a  hardy  form  which  titanclH  nv^kct  and 
hiird  usage  and  lack  of  care  betl«r  than  any 
other  cultural  form  in  Hawaii;  the  Java,  in- 
trudiioisl  directly  from  Java  about  fifteen 
years  affo;  and  Horner's  Cuatemala,  said  to 
hiive  LcfR  iiitroducod  from  Guatemala  about 
ItiiH),  but  it«  exact  source  in  uncertain,  proba- 
bly Javan.  The  last  is  the  one  mnst  larjjely 
cultivated  in  Hawaii.  It  'm  a  hardy  tree  that 
bears  heavily,  and  is  not  very  subject  to  diB- 
(•nse.  Tbe  berry  is  large  and  flat  like  the  beet 
graden  of  import«d  Java. 

The  industry  is  sufTerintc  bccaoee  of  tiic 
low  prices  for  cotTee.  The  )iope  for  reriving 
tbe  indtiNtry  lieH  in  the  creation  of  a  market 
in  the  United  States  for  Hawaiian  cofTent  in- 
dividually, firowers  assert  that  the  industry 
will  Hoiin  Ih*  ruin<>d  tinli'iM  the  United  $tat4>ii 
government  proteols  it  by  tariff. 

[jiUriUutv. 

('offt-e.  It«  Cnltore  and  Commerce.  0.  G.  Wam- 
ford  Loch,  editor,  1888.  coiitainB  a  compilation 
of  nearly  all  the  literature  then  existing.  Other 
works  are  ;  Colonial  Report*,  narliiig4  Sons,  l^n- 
don  ;  The  Irapnivement  of  Indian  Agricullupe,  Ur. 
J.  A.  Voelcker,  I>ondon ;  Tropical  Agriculture.  I'. 
L..  Simmondit.  London;  Ceylon  Soili>  and  Uanurea, 
John  Hughes,  I^ndon  :  Tropische  Agrikultur.  Sem- 
Irr ;  Culturr  du  Cafi-ier,  C.  Raoul.  Pari*.  1899 ; 
Shade  in  Coffee  Culture.  0.  F.  Cook.  Bulletin  No.  25. 
Division  of  itolany,  T'niU-d  States  Department  of 
Agriculture.   Various  Cemian.  French  and  Dutcb 

Eublicatiuna  contain  valuable  discussions  of  coffeOi. 
or  a  dJBCUMion  of  the  indueilry  in  Porto  Rico,  th« 
reader  should  consult  Coffee  I'lanting  in  Porto  liico, 
J.  W.  Van  lA-»nh')tr,  Circular  No.  Ti,  Porto  Rico 
.Agricultural  Experiment  Station,  from  which  partH 
of  this  article  are  adapted.  For  Hawaii,  see  the 
Annual  RejMirtsof  the  Hawaii  Agricultural  Kxjieri' 
ment  -Station,  IWH,  UtOK,  19(W.  See  list  of  publi- 
CJtttfln?  on  tropical  agriculture.  Vol.  I,  pagn  B3.  Ilef- 
er«nces  on  the  industry  in  Porto  Aico  and  Dawaii 
will  nht}  l)u  found  in  thearticIeHon  these  countries 
in  Vol.  I  (pag«  10&,  1I4>. 
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COTTOK.  GoMffpt'um.  J/o/wkwi.  Pigs.  3M-3C7. 

By  ffrrfirrf  J.  iVibfier  and  f?.  «.  H'lifkin. 

The  cotton  of  commerct?  is  thi>  hair  or  fiber  on  swds 
of  plants  belonging  to  t.h<'  ^i>ttii>!  GdHaygiinin.  a  mi>ni- 
b&rnf  tti«  .MhIIdw  fumily.  Thii^  ifenuR  is  diatin^ishHl 
from  the  other  genern  of  the  family  by  th*  presence 
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Pla.  )M.    A  cotton  Dower,  and  ■  bud 
01  "Hnu«."ilio«rlu  tlu  bMcti. 

of  three  to  liw  liracta  eurrnunding  the  flnwerH,  and 
by  the  seed  beinifcoTered  with  w<«0.  MunyaltcnipU 
have  been  made  to  classify  and  ttmit  the  Kpecies  of 
Gofn^inm,  but  no  far  the  authorities  haw  fnilini 
to  Agnw.  The  f^at  varJJiMIity  and  t«>nd«T)>cy  to 
bybrklice  make  it  very  difficult  to  determine  to  what 
■poeiM  &  given  plant  may  belong.  However,  it  is 
coDunooly  conceded  that  there  are  only  a  few  npe- 
cies  whose  urodutt*  entc-r  into  commt-rcc,  and  that 
tbo  bulk  of  the  production  is  from  two  Hp«cien, 
DtnKly,  G.  kirtutum,  which  fiimixhii*  tht>  n|ilanii 
eoUons  (FiKS.  101,  S65,  356,  357),  and  li.  Bartm- 
dentt,  the  *>orcc  of  the  aea-ialand  and  Egyptinn 
CottoM /FiK*.  100.  35G.  357).  Thw  ordinary  nplflnd 
cotton  in  Amerii'.aii  litvrattm>  hnn  been  commonly 
rofunwl  t<i  88  (i.  hrrlnirruin,  but  aflor  a  curKful 
study  of  typM  Mr.  L.  R.  Pewtty,  of  the  1'nit^d 
StuUti  r>«partnwnt  of  Agricultiirv,  ha'<  (■onchntud 
thatthk  B  an  error  and  that  our  upland  oottun, 
whiuh  ii  appAr4>ntly  derived  from  a  wild  M<-Kican 
Tkri«ty,  I*  G.  hir*>/l\im.  In  the  United  St&tee  fJ. 
kirtutum  and  I!.  HarUnltnte  are  th«  only  two  efxtcit* 
th»t  arc  cultivnU'd  commprcially,  Tho  crop  of 
India,  which,  anide  from  that  of  Uie  United  StatttH, 
i«  th«  largie^t  produced  by  any  country,  is  probably 
d«riVHl  principally  from  varieties  of  6*.  ktr^mtm, 
while  the  Egyptian  crop  ui  prodaoed  hv  vari(<ti«« 
which  arerappcAedto  helons  to  the  epeeiee  C. //a*^ 
bi^tnn.    IV  EKyptian  cotton  varietiee  r«seiDble 


sea-islnnd  cotton  very  cioacly  in  all  of  their  prin- 
cipal ch»race«^rs  aaidt;  from  tht  lint,  which  in  some 
of  Vnii  vurietiM.  8uch  as  Mit-uliti  and  A^ihmoiini,  ia 
light  brown  and  rathor  eoarso  and  crinkly. 

All  cultivuUMl  (ip«^^oii>)i  are  |H<ri<nQtul  in  climaten 
without  froHt,  hut  in  coltivation  they  arc  usuftlly 
trc-atc-d  Of,  annuals.  The  plants  arc  moetly  Ahrubby, 
more  or  le^a  branchinfc  and  two  to  ten  fcvt  high. 
The  rootA  cLinslxt  of  several  laterals,  and  a  tap- 
root which  penetrates  the  soil  to  a  contiiderable 
depth.  This  limbfl  of  iioa-ii'land  art'  Braouth.  while 
thuN«>  of  upland  ath  cuvervd  with  delicate,  whitiiih 
hair»t.  The  leavia  are  three-  to  fiv*)-lol)tid  —  sea- 
inland  UMiially  haviag  tMrnv-  and  the  upland  five. 
The  flowers  are  perfect  and  rtwembUi  the  holly- 
hock or  hibiscus.  Wht-n  nt-wly  open  they  are  large 
and  white  in  upland.  turnint(  r^^l  with  age.  and 
creamy  yellow  in  in.>a-i*land,  with  a  purple  spot 
at  the  base  of  each  petal.  They  are  surrounded 
by  three  to  five  fringed  or  deeply  cut  hractw  form- 
ing the  "8(|uaree"  the  number  correspond ing  to  the 
Rumtier  of  Culls  in  the  bullu  or  poda.  Theec  bracts 
arc  much  larguT  and  the  indentations  aro  deeper 
and  more  nnmi-roiiH  in  m^a-i^land  than  in  upland 
varisties.  Stamens  are  man^,  unitud  in  a  tube  about 
the  single  compound  pistil;  Btigmaa  three  to  five. 
Thii  fruit  coniti«tM  of  thr<>*-  to  tivc-ccllod  cnpAolf^s 
or  "bolls"  which  burst  open  at  maturity  through 
the  niiddlu  of  thu  ci.-11h,  each  oell  libicrutinK  eev^n 
to  ten  BCLMJa  covered  with  long  fibers.  The  fiber  ia 
a  tubnlar  hair-lilke  cell  xT^as  to  -i^an  of  an  inch  in 
<Hameter,  somewhat  llattt>ned.  and  spirally  twisted. 
It  is  thin  lntt«r  character  which  )fiveEi  the  cotton 
it^  Hpinning  qualitios.  Tho  lent>lh,  tenacity  and 
linenefls  of  the  libera  determines  the  value  of  th* 
cotton.  Sea-island  excels  upland  in  tbeiMi  rcapecta 
and  thereforB  commanda  a  much  better  price.  Sea- 
island  cotton  soeds  are  amall,  bLuk  and  smooth, 
while,  as  a  rule,  upland  Becda  are  larger,  and,  after 
the  fiber  is  romovml,  are  covered  with  a  dcnue  whit- 
i)ih  or  greoni^b  fuzz.  Th«  bolls  of  wa-island  rarely 
contain  more  than  three 
colls,  whilo  IhoBcof  up- 
land usnaity  have  four 
and  eomeliinc:^  fiw. 
Sea-island  bolls  are 
much  smallor  ami  more 
jjointMl  than  upland. 

There  aro  many  com- 
mercial varieties  i  n 
each  of  the  above  spe- 
ciw  which  have  nover 
been  classified  botani- 
cally.  and  whose  trui- 
history  will  probably 
novfsr  bo  known.  It  i»  very  difflcolt  to  classify 
tliem,  owing  to  the  readiness  with  which  they  &,tv 
eross-ferlilized  nnd  thr  ereot  ninge  of  vuriution 
of  tho  individual  plants  in  a  given  variety.  Some 
nf  tbem  rioitH-jw  charact<tri»  wh  ich  suggiwt  that  they 
ATv  produced  by  the  hybridisation  of  sea-islund 
and  opland  varieties,  while  many  soem  to  be  the 
prodacta  of  natural  variation  and  selection. 

Aside  from  the  cottona  ordinarily  claeaed  aa 
eea-ieland   and   upland,  which  arc  cultivated  «x- 
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tcnsively  in  thi*  l1iiiU.-d  states,  a  third  groap, 
knnwn  an  Inng-Htsple  uplanda  ( Fig.  IVi?  ).  ib  Kfown 
in  consitlenilitti  <iuRniity,  over  liXl.OlXl  bale^ 
bein^  prmJuced  annually.  The  long-^lapU  upland 
cotton  ran^-ii  from  aaa  and  one-fourth  to  ono 
and  fivfl-eiRhths  inches  in  length  of  lint.  Wiiiilc 
thtt  derivation  uf  iUo  It^iiK^Laple  uplaud  variiitiea 
is  not  pMitively  known,  it  in  prubtiLIu  thul  tlicy 
have  (levcl(>|iwi  from  variationa  of  the  orJinary 
shurt-Htapl«  upland,  anil  thHyaro  ordinarily  reforrud 
Co  the  Hatn«  KpecieK  [G.  hirnUum). 

iliMary. 

In  what  land  nxtil  in  what  period  al  witiqaity 

cotton  WM  first  used  will  probaoly  nevor  be  known. 
lU  uj»e  seem:*  to  W coeval  with hii man  history.  Rarly 
writem  lell  uh  that  it  was  worn  hy  Lhu  ancivnt 
EjiypliaiiB  .and  iiaed  for  othor  purpoBes.  more  than 
a  ihoiisanii  yeara  bufori'  rhrixt.  With  t!i«  progroM 
of  civilinaticn  it  has  ijrown  in  favi>r  and  in  extent 
of  uuItivMion,  until  it  has  Iwcviiiu  onu  of  the  miwt 
important  crcpa  in  tha  worM,  the  preatcBt  of  at! 
filler  cnijift,  and  the  moat  widely  manuf.ifitur'Ml  of 
all  textiltw.  ThiM  great  extenwion  of  \\w  InduHtry, 
however,  has  developed  within  i-omparatirely 
rHC»nt  yvnrs.  Provinuw  to  tht>  middle  of  thf  eijfht- 
eonth  century,  cuttun  had  to  be  f^pun  and  woven 
by  hand  machines.  Tburu  wusulso  crvat  dilTiculty 
experienced  in  Beparating  the  seed  from  Ihp  fibenf, 
as  it  had  to  be  ilunc  by  hand.  Thin  work  waa 
QBually  iIoni>  at  night.   Aftor  finishing  tht>  ordinary 
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Pl<.  iM,  A.  MMim  tMill  or  Tnilri,  (  b1[-lia1lAl  nnlanil  rnv 
lon^  It,  BUhir*  boll  of  I'alntkiti,  a  iinkll  ballul  npluiil 
niMuu  -  C,  matun  )h.I]  u(  •e«'lil*i>.I  ..■utiou;  I>.  mMara 
IwlJ  of  tlrlfltn.  »  laiiK-ilaiilt  npUntt  oollon,  {About  ons- 
hklf  iuili»iil  tt*r,!i 

da/*  work,  th*i  m^mlMn  of  the  family  would 
lather  around  the  RrMide  and  tief^  the  work  of 
pulling  thv  libvre  from  the  f<xf\  with  their  fjugcrv, 
the  task  of  each  one  beingto  separate  four  pounds, 
orenouithseedtofill  oneof  htaorberBhrteit.  Because 
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of  thcAe  primitive  raflJiiKl.-"  uf  manufacturing  the 
article  and  thi<  Kt^at  ditficalty  in  scparatinc;  thn 
lint  from  the  seed,  it  W.ia  for  a  bmg  timt-  prrNluc^d 
only  in  limiti^  quantlticjn,  mainly  for  domestic 
piirpoi«?n,  and  choa  prevented  assuming  tbt-  dignity 
of  au  important  ^__ 

industry     until  ^^^Jt-/"" ' 

little  over  a  cen-  -'-   '■ — 

turyago.  In  the 
latt«r  half  of 
the  oighUii'nth 
century  there 
was  a  jfreal  in- 
dustrial TLf  volu- 
tion. The  iMiUon 
industry  was 
greatly  stirau- 
lati'd,  mainly 
by  the  invention 
of  the  spinninc- 
jmny,  the  self- 
acting  mule,  the 
power  loom,  the 
steam  engine, 
the  Mw-jrin.  and 
other  useful  ma- 
chine*. After 
thLvw  inventions, 
the  houHe  imlii»- 
try  soon  gave 
w;iy  to  the  fac- 
tory, and  ma- 
chines were 
substituted  for 
hiind  labor.  Thu  demand  for  raw  material  became 
greiitLT,  and  production  wan  immensely  increased. 
There  was  a  minute  division  of  labor  and  a  great 
**pt^H.-i3tixatifln  of  thu  Industry.  The  markets  for  the 
manufactured  products  were  enormously  extended, 
and  thus  wxi  di>velrtpi.«^  nlra<wt  n»  by  mugie  the 
most  widely  divereifitil  indufltry  in  the  world, 

The  Kfowth  of  the  cotton  iiiduetry  in  this  country 
has  been  raarveious  indeed.  With  but  few  int«r- 
ruption.i,  there  has  been  a  rapid  and  st^-ady  increadw 
in  production  xince  Ibe  invention  of  the  saw-gin  by 
Whitney,  tjitimating  ■'ilX)  pounds  as  an  aveisgv 
bale^  in  1792  let!*  than  <^,(K^J  hak«  wore  produced; 
in  IS2l)  the  producCinn  was  .'i:A.O<X>  bales,  in  1^ 
it  reached  1,64^,1^1  haleri,  and  by  1860  it  had  in- 
creased t<i  4,-lR;),31I  balea.  During  the  great  civil 
war  in  the  sixties,  the  production  of  cotton  prac- 
tically ceiised.  thereby  causing  u  cotton  famine  in 
this  country  and  in  Kurope.  Hundreds  of  milU  had 
to  COMI^  running,  thousands  of  op«-rntiveit  were 
thrown  out  of  employment,  and  pric««  soared  be- 
yond all  bounds,  reaching  the  high  mark  of  over  a 
dollar  per  pound  and  carrying  the  shock  of  the  con* 
t«flt  to  the  utterninat  parts  of  the  globe.  During 
this  [lerioil  ureal  elTurls  were  made  to  sliraulat* 
the  proiluction  of  cotton  in  India  and  other  parts 
of  the  werlii.  Thi-  failun?  of  othi-r  coiintriw  to 
sapply  the  dem-'in<i  while  stimulated  by  these  faho- 
lotts  priciT"  is  a  splendid  demonstration  of  the  prac- 
tical impossibility  of  maintaining  the  industry 
without  the  American  cotton.  After  the  ckae  ti 


Fia.lST.  fitadaot  cotton. utaowlRK  *tark), 

n  >  ^'CA  ItlEkTIcI  p^-ilIUEl;     I  ^  J    IpklbJE  HIJLpl.* 

nplaii4l  AjlT4>ii    {.vlkrifj  -.    iA.    ui.Khil 
rnttnn.    (SllxtallJ  orrr  au>  Uall  ax\- 


COTTOM 


COWON 


Sl» 


the  civil  war,  prmtuc-lior  wa.4  re-iumed  in  this 
country  and  hiut  bwn  (.'uiitinuwi  niiict!  at  a  rapid 
rate  of  incniiise,  reachiliK  S.ilT.-ltiS  baloa  in  1892. 
nnd  l;i,fiii:?,279  haled  in  1904.  In  it  «inglft  (*nlury, 
from  WCM  to  1904,  th«  crop  incre^asw)  from  I'M),- 
000  bales,  vatuwl  at  $i:S,000.01 4,  to  13.«ya.27y 
bales,  valut^I  at  $5,17,147,30015.  In  the  oarly  hin- 
tory  of  cotton  cultiratinn  the  .iewl.t  were  not  valued 
at  all.  Growent  ware  IrouUwi  to  kauw  how  to  get 
rid  of  them.  Bat  in  IlKW  the  seodR  alone  were 
valnod  at  $SNi,2.i8,227.S*;.  making  lln^  trttal  value  of 
that  year'a  crop,  nnmanufactonyt,  $(j-17,-I05,.'i;i4  61. 
Cottou  now  furtti«h(.'4  clotiiing  for  a  lar^c  part 
of  the  human  race,  and  millionfi  of  people  are  de- 
voting their  exclusive  aUentinn  to  its  tiiltivatiitn. 
Millions  more  are  «ngageid  in  its  trannpurtation  and 
manufacture,  and  it  farnishen  the  baaiH  of  credit 
for  a  lnr(^  gmrt  of  thi»  country  and  Rurop(>.  In 
fact,  the  majinitnde  of  th«  cotton  indnetry  has  be- 
como  to  KTvat  tliat  any  diatustcr  to  it  will  surioutily 
disturb  tne  economic  conditiona  of  the  world. 

Rtgiont  of  enllimtion. 

Cotton  in  probably  indigenoui;  to  the  tropical  and 
eemi-trupical  rt>giuns  of  both  h(<nii»pheri'M.  The 
earliftBt  records  of  the  ARiaticaand  iCgj-ptiana  apeak 
of  it:  Columbus  found  it  growing  abundantly  Jn  the 
We<t  lodief),  while  otJier  early  exploron)  found  it 
erowini;  in  Mexico  and  South  .\iiitrica.  ltd  riintp! 
naa  been  greatly  extendeil  by  the  anuliurntion  due 
tfl  cultivation,  and  now  it  may  be  aaid  to  i-xtund 
around  the  world,  vnibrat^ing  thirty  to  forty  dtiyrues 
of  Latitude  on  either  nide  of  th-e  onuator.  Huwovcr, 
variona  modilicationt)  due  to  economic,  soil  and 
climatic  conditions  exist  in  this  wide  belt,  the  miwt 
favorable  cunditiune  beini;  found  in  the  United 
States,  The  soil  and  climatic  reqiiirementa  of 
sea-iflland  cotton  limit  it«  growth  mainly  tii  thi< 
islandB  and  lands  along  thecoa«t  of  South  Carolina, 
Georgia  and  Florida,  whilo  upland  cotton  is  adapted 
to  ft  much  witK'r  nngv  of  conditions  and  ita  pro- 
duction far  exceeds  that  of  aea-ialand. 

There  is  no  region  in  the  world  which  hus  sach 
a  favorable  cfirnoinatian  of  suitable  land,  intelll- 
C<Hit  and  plentiful  labor,  choap  capital  and  ad»> 
qaat*  transportation  facilities  for  the  cultivation 
of  cotton  aa  the  cotton-bt-It  of  the  IInit4<d  Rtat«ii. 
It  ha*  hix^Ti  the  ohiftf  sonrc?  of  supply  of  tho  cotton 
milla  of  the  world,  for  in  this  section  has  been 
raised  oeveral  tinii»  the  c|uantity  of  cotton  pro- 
duced in  all  other  conntriea  of  the  gtobe.  There 
are  varioat*  other  countries  which  s>vni  to  possftis 
the  soil  and  climatic  requirement  for  its  growth, 
but  for  rarioDB  economic  reasons  t*o  industry  haa 
not  boon  ffroatly  dPTi>!opi>il  in  them  ;  hnwi'ver,  a 
eonsidocmbU  quantity  ia  produced  in  the  following 
oouatnea,  in  about  the  order  naoK-d  :  India,  Egypt, 
China.  Italy,  Turkey,  Brazil,  West  Indiea,  Mi-iico, 
South  Africa.  .Australia  and  S'lUth  .Va  Inlands. 

Therw  are  no  available  ntatistics  showing  the 
annaa)  oropa  of  all  colton-producinif  countriea, 
but  the  OMtsumption  of  the  mills  of  Oreat  Itrilain, 
the  continent  of  Europe.  th«  Unit*^  Stat**,  India, 
Japan.  Canada,  Uaxico,  and  other  countries  fairly 
approximates  the  world's  production.    According 


to  the  I'Dited  Slate*  census  of  IWO,  the  contuni^ 
tion  for  the  y«ar  189»-I900  was  I3.535.0o0  baim 
of  500  pounds  each.  In  the  year  l^MX)  the  United 
.'ftatftii  producod  0,990,900  bal<»(.  Thix  will  giv«  an 
idea  of  the  unique  position  which  this  country 
occupies  aiuoug  the  cotton-pruduving  countries  of 
the  world. 

Cotton  culture. 

The  two  important  crops  of  southerti  United 
Stal*«  are  cotton  and  com.— th(»  former  as  a 
money  crop  and  the  latter  as  a  food  crop.  These 
two  have  l>een  urown  almost  to  tho  exclusion  ut 
home  supplieB,  The  cont  of  cultivation  of  corn  in 
U-.-W  than  of  tMitton,  but  even  at  the  liiwiat  prices 
reached  by  cotton  in  many  decades,  it  is  a  better- 
paying  crop.  So  we  find  cotton  as  the  vory  contor 
and  soul  of  southern  agriculture. 

Profitable  cotton-growing  depends  on  the  climato, 
fertility  of  th«  soil,  good  preparation  of  the  land 
before  planting,  thorough  cultivation  of  the  grow- 
ing crop,  and  the  ciuiklity  of  the-  seed. 

C7iifMif«.— The  climatic  requirements  are  plenty 
of  moisture  during  the  growing  and  fruiting 
piirii^l,  dry  w«iather  during  the  opening  and  harvest 
season,  and  a  temperature  ranging  from  GO"  to 
90°  Fahrenheit  for  at  Iva6t  six  months  of  tho 
year.  Too  cool  we-ather  in  the  spring  stunts  tho 
planlrt ;  too  much  rnin  during  the  growing  season 
eacouragofl  pinnt  development  at  the  expense  of 
boll  production,  rendi-rs  cultivation  dilflcnlt  and 
promutL's  tile  growth  of  weLiis ;  drought  stunts  the 
plant,  c.nuses  early  maturitv  and  rniuiNs  tho  yield  ; 
and  early  froat  in  the  fail  reduces  the  crop  by 
preventing  tin;  furthi-r  devi.dopnient  of  the  young 
bolls  and  cnutting  them  to  open  prematurely. 

FtotalioR.  —  A  three-course  rotation  in  easily 
adaptiHl  to  many  of  the  cotton-growing  farms. 
The  following  have  given  aatiafaction  :  (l>  Cotton, 
followed  by  crimson  clover  ;  (2)  com ;  (3)  wheat, 
followed  by  cowpeas ;  or,  U)  Cotton;  (21  corn, 
with  cow  peas ;  (31  oaU,  with  cowpeaa.  Scvvral 
rotations  are  euggesti.-d  for  the  cotton-growing 
states  on  pages  MO  10(1.  A  short-course  rotation 
(of  two  or  threv  y«ani)  is  fundamentally  essential 
in  the  cotton- be  It. 

.Soi7  and  ferliliiy. — Cotton  v*ry  readily  adjusts 
itsf'lf  to  the  s*tl  conditions,  and  will  usually 
yield  ft  crop  in  proportion  to  the  fertility  of  the 
land ;  howvvor,  there  are  certain  necevsary  ox- 
pensea  in  the  cultivation  of  cotton  rvgardleas  of 
the  yield,  and  it  is  unproHtnble  to  grow  it  on 
land  which  is  not  sulTieiently  fertile  to  produce 
a  crop  whtwe  value  exceeds  these  oxpeBiRea,  In 
some  s(M^ti<)nx,  like  th«  delta  region  of  Missis- 
sippi, and  varioui)  parts  of  Louisiana,  Texas  and 
Arkant«ue«,  the  suib  nre  rich  enough  to  do  this,  but 
most  of  the  cotton  lands  re(|uire  the  application  of 
artificial  manurws  the  rotation  of  crops  and  other 
means  of  increasing  or  retaining  their  fertility  to 
enable  them  to  grow  cotton  prolltnbly.  Millions  of 
tons  of  comm^r^ial  fertilin-ra.  consisting  largely 
of  acid  phoephat«,  kainit,  muriat*;  of  potash, 
niiratu  of  aooa  and  cottomwod-mcal,  arc  u^-d 
annually  by  cotton-growers  to  enrich  (heir  land. 
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Barnyard  mannrM  also  sen-e  an  important  parpose 
ill  improviriit  cittton  lanils.  They  #uppl.v  a  Ktiinll 
qnantiLy  oT  plunl-fixxi  aiiJ  n  wnsiiifr&biv  quantily 
of  organic  matter  whicli  ojwnfl  thit  soil  unA  \m- 
provM  it*  mwhanieal  cnnclitidn.  Th^y  are  also 
BUppiN^-d  to  act  on  th«  constituuntA  uf  the  ml  in  a 
chc>micul  wuy,  convcrtiii);  Ihu  irlant-FcKKt  iiit«  an 
avaflahle  coni3ition  for  the  use  of  the  plants. 

['robably  uiiu  of  the  clicaiK-sl  iiml  mouil  i^lTectivB 
means  of  Boil-improvemenl  is  crop  rotation.  Cotton 
WDiiM  nxvi^r  oxhnnKt  tlio  land  if  waxhing  cniil<)  bt^ 
entirely  prL'ventod  and  the  seeda  were  returned  to 
it  vvxh  yvar.  m  th«  lint  cvtton,  thu  part  nL-Ci-ssiirily 
removed,  cuntiiina  only  a  very  small  quantity  of 
plant-food ;  liut  iinfortiinnUtly  in  many  cani^  tliu 
BOetls  an>  sImo  rvniuved  willtuut  sutxitituting  thi^ir 
equivalent  in  other  manure.  Tlii«  is  a  soiirp^  of 
f;r«at  [omi,  fvr  thu  mwl  cimtatni^  lar{;i<  i)iiHnlilie)i 
of  the  must  valuable  elements  of  plant-food.  Sar- 
fut.'i:  wasbinK  ia  ui»o  a  source  uf  gruul  iin|H>ver- 
ishment  to  cotton-lie  ids,  aji  the  nature  of  the  crop 
KwiiHsitfttfrt  a  mrtiicul  of  tillagt;  which  caunes  an 
extreme  Hurfacti  exp<»iire  of  the  Noil  fur  pnicticnlly 
evury  monlh  in  the  year,  thereby  intensifyinij  the 
bad  t>tTiK!t:s  of  hvavy  raiim.  Diiririg  heavy  rains  the 
«'at«r  ia  quickly  eh«l  into  the  middles  of  the  nva, 
wherc'  it  is  conliiied  to  a  very  email  part  of  thii 
available  area  ami  has  ^reat  power  to  wash  away 
the  line  soil  as  it  mna  nlf.  Unl<'-HK  ttiew.-  ronditlons 
CAD  bu'Counturbiilancotl.  coltun-fields  will  ^n^duBlly 
grow  poor.  Thin  can  be  sccomfilitihed  in  a  large 
measure  hy  planting  fn,im  time  tn  time  h-guininouH 
crops  which  enrich  tht?  .toil  by  collecting  nitrogen 
from  the  air,  and  which  occupy  a  larger  part  of 
the  surface  and  n«>cesKitate  a  miniraoin  narface 
i^iposuru  of  the  stfil,  thereby  ereaHy  reducing  the 
\cm3.  by  surface  waflhinR.  This  m  usually  done  by 
rotating  cotton  willi  com,  umall  grain  and  cow- 
peaa. 

Other  inethnda  of  preventing  soil-waahin^  are 
termcin;;,  deep  plowing,  and  ninning  the  rows  at 
right  ttQgltss  to  tlie  direction  of  the  elope  of  the 
land. 

frepcrofim  (f  the  tewf.— The  preparation  of 
thi-  land  liffnrfi  planting  consist*  of  hre-aking  th* 
Boil  and  miaking  the  seed-betls.  This  hrealting  can 
bf>  done  in  the  winter  or  jo.-it  bufon^  plnnling.  As 
a  rule,  when  cotton  ia  to  tie  planted  after  grain  o^r 
other  i:ri»|W,  the  land  ia  broken  broadcast  with  a 
turn-plow  in  the  winter.  The  rows  are  laid  off 
fuiveral  weeks  previoas  to  planting,  and  the  seed- 
beds are  made  ju»t  lH.'fi.irtf  planting.  When  cotton 
hail  bwn  grown  on  the  land  the  prwvioue  year,  the 
above  inethm!  is  Rnnielinn's  followed,  hut  more  fre- 
qoently  the  new  bed  ii;  ma>)e  in  tho  old  middle,  and 
the  trouble  of  laying  off  new  rows  if*  thereby 
avoided.  The  method  ia  not  so  important,  the  oniy 
esstmtlnl  point  Wing  to  havf  the  soil  thoroughly 
liroken,  and  Ui  h^ve  fresh,  loose  xeed-heds. 

Swifijty.— There  are  cotton-piantern  on  the  mar- 
ket that  givi«  good  aurvico-  Some  ut  them,  hnwever, 
have  a  tendency  to  drop  too  many  seeds,  making 
much  hand-hveing  or  chopping  necewjury  later  in 
the  removal  of  the  surplua  plants.  The  number  of 
plants  can  be  reduced  and  the  atsnd  regulated  in 


P^rt  ImljhKlM  of  a  weeder  or  a  harrow  when  the 
pl:int8~in^fiaU.  Uany  farmers  dig  plant>hol0K 
with  a  h'i«  and  drop  eight  to  Urn  seeds  in  each 
holo.  In  crtrntwiufnov  of  tho  waalo  in  pianling,  tfa« 
quantity  of  seed  per  acre  varies  conaiderablj.  The 
seed  required  will  vswy  from  one  to  three  bushvki 
[itr  aero.  Odd  bu»hel  is  plenty  when  properly 
.Hown. 

The  commun  practice  ia  to  huv«  the  rows  four 
feot  apart.  On  the  lighter  soiU  three  to  three  and 
one-half  fwt  will  give  na  good  ntKolta.  Thi«  dl«- 
tance,  a«  w«ll  a«  that  between  the  plants  in  the 
row,  varies  with  vari«tiea  and  Aoil  conditiona.  T^ 
distance  between  tho  plants  in  the  rows  Tories 
fmm  twelve  to  twenty-four  inches.  Twenty  inches 
is,  perhaps,  a  aafe  distance  on  good  soils.  On  iK>or 
noils  the  planting  should  be  closer, 

Timf.  i)j' i^/mlin;!.— It  t»  the  genLtral  osperidiKVi 
that  cotto-n  planted  early  most  often  gives  beat 
results.  The  timu  of  planting  varrwj  with  the  dif- 
ferent lotalilies.  In  Florida  and  southern  G^irgia, 
cotton  c.^n  be^  plantal  mui-h  earlier  than  in  North 
Candina  or  Tcnue^trtet.  The  following  table  of 
dates,  from  Mr.  A.  I(,  Shepperson's  "  Cotton  Facts," 
wilt  give  tho  approximate  diLt«8  when  planting 
begins  and  ends : 


ftTjitaa 

ITmU  AM*  ID 
humin  pianling 

Balab  Dlantlnt 

April  IS 
April  15 
April  10 
April] 
Aprils 
April  6 
April  I 
Uarcb  1C 
April  1& 
April  IS 

Hay  10 

HayT 
Ha;  I 
Uayl 
Hay  to 
Mat  10 
May  10 
UST  10 
Hay  IS 
Uay  16 

rAiTnjn,^.— .After  the  seeds  come  up  to  a  stand, 
the  c»lton  is  chopped  out  with  hcv.-s,  leaving  ono 
hill  for  every  twelve  to  twenty  inches  and  one  to 
thret^!  plants  in  each  hill.  A  few  days  later  It  Is 
thinned  again,  removing  all  but  one  plant  from 
*a<:h  hill,  leaving  the  most  vigorous  one. 

t'w/Ji'rafww.— Owing   to    tK-   variablu   weather 
conditions,   the  tnubtiequent  cultivation  can   not 
follow  any  specific  m<-thodB.    ITow- 
ever,  it  ia  very  important  to  culti- 
vatt;    the    crop    thoroughly   and 
rapidly,  thus  giving  the  plunts  an 
opportunity    I  o 
make  a  Ki^'aily 
land  rigorous 
growth  from  tho 
time   of  gemi- 
nation through- 

"*■'*■  out  tho  irrowine 

sweep  «M  m  n.i>ir»U«  «t««.       ^.^^^^    "^^   ^J 

livation.  sweeps  (('ig.  UsSi  aiv  ordinarily  usvd. 
which  break  the  ground  to  a  depth  of  about  two 
inches,  leaving  a  loo«o  *oil  mulch  ov*tr  thit  «nr- 
facv.  If  this  ta  done  thoroughly  and  as  soon  aa 
possible  after  each  heavy  rain,  surface  «vap'oratii>a 
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is  r«lucwl.  &ml  llw  bwl  l■lTw^  of  droogfak  leBMn^ : 
«zc«asii'e  ca)<iUar>'  :tc'tioii  !ii?ar  the  fBitaes  !■  pre- 
vented, ai)d  tho  [ilnnt-fii'xl  in  milittinn  U  thiitt  lci>pt 
from  beint;  (.'arrifd  ahovt-  the  runt  sone  and  left  by 
«va|>aratiuii  iit  thu  (turfact,  whi-re  it  tan  W-  rtJis- 
solved  anrf  wasin-dl  awuy  by  tho  hciivy  raina;  a 
l>ftt«ir  eirrnlfttiiin  fif  air  in  thi-  interetices  of  the 
soil  in  st'curiid  ;  a  lurgvr  ]i['i>|iurt ion  of  thtt  niinf»1l 


ift 
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Flu.  iX.     A  bale  o<  cutliiri       l'.:i  ii"  !iT-  nr  .I'n  i  r.  ,11  ,1,,,,  it„j 

*hkp**.  «ltf [IT n 'I i nj;  n.t,    :ri,      .,|,[ '-llu'^    th^<]'    nEV 

praanti  but  llirr  ii-ii.ill>  vU'li  .>li"ut  .>»'  iniaiiili.  Tlii! 
■n-r>4l*  ylolil  li  ■Iidhi  iini<  ililrrlnf  a  Imlc  In  Xbr  arrf  A 
■Dvd  <!ni|i  Is  DiiF  Inlfi  *u  piin  crop  Ii  n  bule  anil  «  balC. 

goes  into  the  soil  instt^ad  of  running  olF,  cnnxe- 
qvvntljr  the  Ioim  of  fertility  by  Hurface  wiLihing  id 
lemoned,  und  lhi<  [lUnU  nm  tlivivtiy  vnatiled  tu  t'i*t 
th«  maximunt  benelit  uf  tht>  planl-food  and  moiti- 
tore  in  the  smil. 

Ute  of  Aeary  Mtd  for  p/an/inj.— Recent  «xpH;ri- 
ment!«  tiy  Lhc  wrilt-nt  dt-moiistrak'  tho  value  of  Hep- 
arstin;;  Loitun  stcd.  nni)  planting  only  the  Jiejivit-st 
jtnultt.  riiinlinKS  nf  heavy  Dtmil  liave  pivt-ti  &n 
incrvOMi  in  yit-ld  i>f  ovi>r  10  |wr  cent  more  than 
plantinfta  of  the  same  seed  unat-paratt'd.  Thfir- 
onghly  prnctica]  mnrlitnoji  and  nuMniKln  »f  eepara- 
tioD  nave  been  devised,  »o  that  it  is  nuw  |i»Kt>ib[i; 
for  tfWfry  Kri»wer  to  wparatt;  hi.i  planting  BL-L^d  at 
Tcry  slight  fXprnBu.  Dfecriptions  of  the  methods 
and  macliinea  are  given  in  rer<-nt  publ  teat  ions  of 
Ute  Unit«d  StAtvo  repartmunt  of  Agriculture. 

PicJcing. 

Picking  or  K^therine  tti«  co'tton  in  thu  tivldo 
inaluiavy  it<.-ni  of  vxpvnsv.  In  upland  varietitw  it 
amcrunta  to  thirty-fivB  to  Beventy-iive cpnt^  piT  hun- 
dred pounds  of  i»wd  cottun,  and  itmrv  fur  »r!fi»land. 
It  must  bu  picked  by  hand,  us  nn  meebanical  appli- 
ance for  hiirvc«tin|{  has  yet  bet^n  invi-ntmt  which 
Kivwt  Rfttiflfnctory  rcaults  in  practical  workinR. 
Tha  unoont  of  cotton  that  one  peraon  can  pick  in 
&  day  T&rida  from  IW  to  500  poaodx,  dfponding 
<in  thu  dtjll  of  the  picker.  One  man  can  very 
eaitiiy  care  for  the  cnitivation  of  Iwciity  acres  of 
cotton,  but  it  n^juines  two  tu  fotir  pit^kera  to 
harrert  such  a  crop  rapidly  enon^h  to  prevent  kuw. 
Thi*  extra  labor  in  harvtixi  timo  is  usually  suiipli^ 
by  lh«  wives  and  children  of  the  laborer*.  Thi; 
karTMt  Mason  vxtondt  ovi-r  a  [wriod  of  atmnt  four 
munths,  Iwi^nning  AucuHt  I'l  to  t^eptvmbcr  lU, 
according  to  the  locality. 


The  gr^l  dfi^ldentlum  of  the  colton-growtir  of 
today  is  a  iniichine  for  picking  or  harvestinK  the 
cryp.  Sevfifal  mnchini'B  now  under  trial,  uainK  the 
principle  of  n  spirally  twisting  st^l  pickinj;  Iint;er8, 
have  proved  pronii^iinK  in  preliminary  trials  and  it 
!>voms  very  prububle  tJiat  a  thoroaghfy  satisfactory 
picking  macbinQ  will  ultiRiat«ly  be  secured. 

(;  inning. 

Ipland  cotton  i»  ^nncd  (tho  lint  or  ftber  tflkon  off 
(he  ivviis]  with  siiw-^iriiK.  (winning  outfits  are  estab- 
Ibih^rd  all  over  tht  cotton-tfl.-U,  whrre  thi.-  wtton  is 
ginned  for  the  noar-by  growers.  Theiw  outlita  con- 
-ist  fit  an  elevatnr  for  niicking  the  cotton  fr\mi  the 
wagdus  to  thu  gin,  a  gin.  ur  a»  a  rule  uni;  to  six  gins, 
and  a  press  where  the  coltoa  is  wacked  into  bales. 
(Fiff.  8-'rl».  \  moili'mgiiiningouttltcangisand  pack 
thirty  to  forty  bales  por  day.  Th«  operation  iMitally 
coRta  the  ^rrovi'er  a  dollar  to  a  dolliff  and  a  half  pL-r 
bal«.  ^uw-gins  fr«qu<:'ntly  cut  and  seriously  injure 
the  fibere,  and  for  this  i^aaon  they  are  not  ushI  in 
ginning  ttca-islaiid  colton.  A  spccialK'  conftructcd 
roller-gin  is  u.sed  for  this  purpose.  However,  it  ia 
ad.iptt'il  only  to  ^inniuK  itmoi'th-M,xMli.-<I  varictiies: 
thcri'Ton!.  it  {.'annot  be  utned  for  ginning  the  tuft«d- 
petfdt'd  upland  varictiw. 

After  ginning  and  baling,  if  tho  cotton  is  to 
be  nhipped  a  very  gruat  dixtance,  it  i»  usually 
rwomprwidctl  intii  «nial!er  hulk.  Cotton  coni- 
prt-as  companies  are  located  mainly  in  the  larger 
citiiM  and  uitunlly  handle  enonnons  quantititw  of 
cotton  (Fig.  300). 

Ifuedt  and  dvn-astjf. 

There  are  many  insect  pe*t8  which  are  a  mon- 
nce  tu  cott^in -growers,  .^muag  those  which  do  the 
most  serious  dnntage  are  the  rwl  iipid^rs.  cater- 
pillars, plant-lictK.  cutworniii,  cdttonbull-wurins  and 
Uexican  cotton boll-weeviU  (Figs,  361-:-{63l. 

Cotton  in  also  attackerl  by  a  largo  number  of 
diseases.  The  root«  and  etema  of  the  planta  are 
frwjUBntly  allucted  by  root-knot,  eore-*hiD,  wilt, 
and  anthmcnoHu  uf  thti  stem,   Among  the  diseases 
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of  the  Wavos  are  rust,  which  is  a  common  l«rm 
applied  to  a  large  numtwr  of  diitcn.<M-ii,  nnguUr 
U-af-itpot,  loaf-blight  and  mildew,  Tht;  M\i  are 
ofU'H  eeriouely  daaaeed  by  anthracnwv.  Ull-iut 
and  shedding. 

Clean  cultivation  lit  an  emential  factor  in  hold- 
ing in  check  many  plant  ent>miM.  aa  it  dMtroya  In 
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part  th&ir  lodgin{(  plscea  and  food  supplies.  A 
tborouKh  doslin^  wiUl  ParU  gri^i^ii  will  control  the 
w«bworm!)  uatl  cotton-square  burere.  PUnt-lict; 
are  dentroyed  |jy  plowin;^  under  their  hoeit  plants 
in  late  fall  or  winter.  Wht*n  it  becomes*  mjcUfiMHry 
to  talc«  some  other  course,  spraying  with  whaltv 
ofl  soap,  ]t«roi;t>n&  emulaion  or  toburau  S'l'Uttion  U 
«ifective.  Cutworms  are  controlled  ty  plating 
about  the  Selds  bunch«s  of  ^ross  or  wctxb;  int- 
meraed  in  Paris  green.  The  bftter  method,  how- 
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ever,  is  to  kill  them  by  thorouKh  winter  cnltlvA- 
tion,  and  kwpini;  down  till  vtKftiition  in  the  early 
spring. 

The  cotton-worm  (Ahlia  argiliaan),  bollworm 
(HclinlkiK  armiricr)  and  Mexican  cottonboli-waevil 
{AnthiVMmu*  grandig)  are  not  bo  eaciily  cnntrollcid, 
&nd  their  ravages  haTo  b«n  costlj.  The  cotton- 
worm  is  now  more  easily  controlled  than  fornicHy. 
It  ia  B  blue-grci-n  caterpillar,  with  black  spote  and 
Btripeg  on  it«  hack.  It  i»  mnxt  ntvfre  in  likle  ^utn- 
mer.  bet  is  preitent  thi*  vntlre  nitinmi'T.  Thi^re  anu 
Kveral  generations  each  year.  The  common  mtithod 
of  combating  It  is  to  apply  dry  Paris  gr«*ii  to  the 
plants. 

The  cutUinbull-worm  k  a  comnnin  garden  peat, 
attacking  variniiH  crops,  a^  corn,  tomatoea,  peaa 
and  «iuit*h.  The  aUt-niillar  i»  oomnwhat  darker 
than  the  cutton-wumi,  but  othi>rwii<e  the  two  art' 
very  similar  in  their  early  atageH.  This,  too,  hns 
eeveral  generatioDs  in  n  iV'n»on.  It  ix  mort  otfic- 
lively  controlled  by  the  plantinj:  of  an  early  trai>- 
crop.  Swc*vt  cvrn  ia  much  lut-d.  Ah  noon  as  Ua- 
com  ia  infeated  it  la  removed  anil  destroyed  nr 
fed  to  8ti>ck.  Lantern  train  for  the  motn^i  and 
arsenical  sprays  for  tb«  worms  have  given  limited 
avcwsR. 

The  most  serious  priildom  confntnting  tho  cot^ 
toii-f:ruw«rr  I'Oday  ia  t!ie  control  of  thv  Ucxican 
cotton  boll- w<>evil,  which  is  thrcutvning  the  de- 
struction of  the  indnatry.  The  weevil  ix  amall, 
three-eighlhs  inch,  or  Wva.  in  kn^th,  uf  a  dark 
brown  or  black  color.  The  eEgs  are  laid  in  the 
joang  IhiUm,  ami  the  larva'  Iwgin  their  work  by 
eating  the  in.4ide  of  the  bolls.  \n  very  eirecttve 
dtrvct  mi'tliod  of  combating  the  wc«vil  has  bwn 
found.  ItA  control  dependi^  on  ntrict  attention  to 
many  di'tailrt  in  llie  cultuivitf  the  crop,  anil  to  a 
modiltcitinn  of  the  farm  practice.  It  is  very 
important  to  maturi-  thi!  rrup  vurly,  and  thi'o  to 
eieast  op  the  plantation  US  suon  aa  llie  cotU>n  is 
picked,  buming  or  plowing  down  all  stalks  and 


refuse  ;  this  will  larRely  control  tli«  wwvjl,  at  tli» 
e&ai'i  timu  that  it  Improvuit  the  cruppjag  practice. 
The  seed  ahould  be  fumigated  with  carbon  bisnlHd 
to  be  anre  that  Ihu  pe^t  'i»  not  introducvd  in  tJiia 
way.  Early  trap-crops  may  be  planted  about  pbici^is 
where  the  weevils  are  likely  to  hibernate,  w  about 
cottoD-^inH,  and  sprayed  with  antenieal  poisons; 
later  the  erope  are  d-.^'Struyi.-d.  Sotnetimee  tho 
w<M)vils  aru  jarred  from  the  trap-crop  into  pans, 
and  destroyed.  Vobntc-er  cottnn-planti^  must  lio 
destroyeii,  Attention  muft  be  given  to  the  pieking^ 
and  deEtroying  of  infested  squares.  All  nibbish, 
infeiated  m|nari>x  that  havo  dropfied,  stalks  remain- 
ing at  the  end  of  the  season,  weeds  and  litter 
should  be  gathered  and  burned. 

Among  the  diseases  attacking  the  cotton-plant, 
wilt  is  cnntrolled  liy  planting  disease- reeiMtunt 
8eed,  the  burning  and  can^'fiil  destruction  of  all 
infested  plants,  and  the  rotation  of  crops.  Sorw 
.><hin,  or  daitifiing-off,  isclnTkiid  by  liming  tho  soil 
and  cultivation  to  keep  the  surface  mnlch  dry.  It 
is  caused  by  excee»ix*e  dampii«i3.  No  rc-m<rtly  for 
aiithracnos«  is  known.  Ked-rust  is  not  »eriaas. 
VigoroQs  planta  will  withstand  it.  It  is  usually 
localised  In  its  attacks.  Crop  ruUition  is  the  most 
effective  means  of  controlting  the  root-knot  fun- 
gus (see  arlick>  on  "Soil  DiseaiM-ii,"  Vol  1.  page 
450).  Angular  leaf-spot  attack):;  the  planta  in  June 
and  July,  forming  watery  spota  on  the  leaves.  The 
growing  of  vigorous  pinnts  is  lh«  li«st  iiuuTance 
agatnitt  infestation  by  it.  ijeaf-ljlight  ia  common 
but  nut  very  serious.  It  form*  a  tan  or  light  Rjjot, 
surrounded  by  irrejtular  reddish  spots,  on  the  nlder 
or  less  vigorous  leav<^j..    No  remedy  has  been  sug- 
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iseated.  Mildew  ia  not  serloas  and  no  tr«atRW«t 
has  been  found. 

Shedding  of  the  bolls  is  common  in  unfavor- 
able *ea>"in».  F.xtremej*  of  rain  and  drought,  or 
their  alternation,  are  the  probabls  caui^^s.  The 
trouble  is  to  be  prevented  to  some  eilenl  by 
mninlaining  good  soil  conditions  and  employing 
hardier  varieties. 

.l/anit^iw/urr. 

The  manufacture  of  coltfin  conaista  of  the 
various  pmcetwas  in  the  production  of  thread  or 
yam  and  wovon  fabric*  from  the  fiber.  The  spin- 
ning of  yam  and  the  mnnurRcture  of  cnnrw  cotton 
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iJ^ilMB  prautieH  in  many  prta  of  tht* 
I'Mkp:*  Vtanabe  period.  Until  sti(;hLly  owr  il 
'Mntnry  Igo,  onlv  vvry  m^t  implemonta  were 
BMd,  the  wurk  fwing  '<fanc  almost  entirely  by 
)i«Dd  n)iu:hini.t<,  Kowt;vfr,  thn  inJiiHtry  has  been 
completBly  revoIutiuni£i-<l,  and  the  ivittTprWi  of 
modern  commerce  haa  carried  the  cheap  products 
of  modern  mneliin^ry  U.\  r.'SiMiUi  owitions  of  th« 
«arth,  r«Tid«riiit;  the  h»nil-iipun  and  <7lum;«ily 
vofvii  cloth  of  isftrlior  jw^riodft  practicnlly  estinct. 

There  are  varjoue  bWcs  in  th*  pr-Kwn  ct  spin- 
ning. Thtt  Inoite  cotton  frmn  th«  Lilo  ia  Eln<t  run 
throiij;b  un  opener  ur  picker,  whi-ro  it  i&  euliJfcU-i) 
to  the  nction  of  a  beatv?,  which  clejinH  it  from 
iropuritiws  such  as  hmkwn  nvoA,  frui^mfiiU  of 
leaveii,  burs  and  Btalks,  liirt,  and  the  like,  sep- 
nratttfl  th«  indiviilnnt  fibors,  and  diilivont  thm  cot- 
ton at  the  end  of  Lbe  mnchine  in  a  uniform  layer, 
callud  a  la|i.  Thv  bppiiiK  niiichiim  in  fi-d  with 
three  lap5  at  oncu  and  the  three  layers  are  dniwn 
out  to  the  thickness  of  onu.  the  object  being  to 
nautralJM  Ihts  irre^uIaritlM  »{  omh  layer  by 
averaging  them  with  thiMe  of  two  oth«r».  Oum 
hi^re  it  goes  to  the  carding,  combing  and  drawing 
nnschines,  which  extract  the<  v^ry  short  lihers, 
straighten  out  the  others,  and  »ecare  a  uniform 
distribution  of  them  in  uarallel  aurius.  It  is  next 
drawn  through  the  "wluobing-frarae,"  thw  "int*r- 
m«(liat«  frame"  and  thp  "rovinir  fraim-,"  which 
draw  the  "sliver"  to  a  more  uniform  aize  and  K've 
it  a  Hlight  twifit.  It  th(>n  pnjui'iji  to  tho  liuit  prn- 
ce«w,  th«i  spinning,  where  it  is  stitl  more  twisted. 

By  far  thw  largest  part  of  tho  yam  is 
woven  into  plain  cloth,  hut  a  coneiderahle  quan- 
tity tfl  nM^  sn  warpH  In  wonU-n  and  worsted  kvlhIh 
or  for  knitting  into  underwear,  and  a  large  part 


water,  washing  it  with  pure  water,  then  treating 
it  with  dihit'<  Riilfurii^  ncid  and  again  washing  it 
with  water.  Tbi.'  truatmcnli'tiuKeiiuolh  ii  I'henircal 
and  a  physical  change  in  the  coniititntion  of  the 
fiber.  The  fibi-r  before  treatnit-nt  i»  flattened  and 
somewhat  twisted,  but  by  incrccrtEBtion  it  bi-cflniea 
roundi-d  into  cylindrical  nhapv,  the  walln  of  the 
tube  bt'coraa  thicker  and  the  cavity  ia  correspond- 
ingly roduciii,  tho  wurfaco  U-comea  smoother,  the 
length  of  the  liber  U  nduved,  it  assumea  a  spiral 
shnp4i  and  acqninis  gr«it*>r  atrirngth.  Thft  indu-'itry 
has  become  verj  important.  According  to  tho 
Twelfth  CcnstiB,  over  7,;t7H.(tOO  yards  of  cloth  and 
l.CiOO.OOO  pounds  of  yam  were  mercerized  in  1900, 
causing  an  additional  value  of  $f)97,490.  Egj^ttian 
and  sea-i;iland  cottons  aru  Iic?it  adapted  ti>mcri-«r- 
ization,  as  th«y  have  long.  Bilk;  fib&rs  which  are 
moro  oniformly  acted  on. 

Great  Britain  ia  the  chief  seat  of  cotton  mana- 
facture,  Tliu  United  Statt*  ranke  Bocond.  For  a 
long  time  the  indiutry  in  this  conntry  was  mainly 
uonl'tHHl  to  the  Kf.w  F.nghind  xtatfisi,  hut  in  recent 
ye.irs  it  haa  rapidly  ri»en  into  prominemcu  in  tho 
soulhom  Eital(>3,  Since  the  year  1890,  this  section 
has  prohahly  enjoyM  a  greater  activity  in  tho 
development  of  the  industry  than  any  other  section 
in  the  world.  The  uchitvementa  in  thuAc  static 
have  bfien  so  marveloos  as  to  cause  serions  alarm 
in  New  England  and  Oreat  Britain.  However,  the 
southern  mills  are  engageil  mainly  in  producing; 
yam  and  choap  grndoa  of  got)dR:  therefore  their 
products  are  not  nearly  *fj  valuable  aa  those  of 
New  [England  and  Great  Britain.  The  folEowing 
tables  will  give  an  idea  of  the  status  of  the 
Industry,  M  shown  hy  Sheppenton's  "(.Hton  Facts" 
and  the  United  States  census  report: 


NtWBER  or  8riMDi,Ba  \su  CosauarnoN  nr  C-mn\  for  Tns  Year  1902-OS  in  Countbies  Nahrd. 


HrcBt  BHtain 

Cunllnoiit 

Nnrlbaro 
■talM  ot 

Honllif'Mi 

nljllnit  Iff 

rDllwl  KU<H 

Tr>l*l  In 

InilU 

SpiodiM 

CoiuuRiptinn  in  bal«a  (500 

47,000,000 
3.185,000 

34.300,000 
6,148,000 

15,100,000 
1,960,000 

6,900,000 
1.910,000 

22.000,000 
3,890flO0 

5,007.000 
1.350.000 

ScniAKT  OF  THB  iBfDDBTKT  IH  TBI  UmIFID  SmIIS  AS  BBOWM  BT  TSS  CEnBDH  RKTCWn  07  1900. 
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of  1»- 

mbllKh. 
manU 

.  — . 

Ci.plul 

SalHlHl  oflMnb. 

rUrki ,  Mn 

Wa(*.«ara*r* 

Mix-rUll- 
■IlMnMU 

i'liii  of 
mal  (rial  tati 

VfttiiP  itf 

Mum- 

Bklftrir* 

nmnlivT 

ToulWKfln 

pmlaEU 

CoHMsoodi  . 

CofebM,     mall 

wan*  .  ,   . 

978 

82 

1460.842,772 
6.397.386 

■1,713 
189 

17,128,674 
226,62.'^ 

29T.9Se 
4,932 

|86,12(i310 
l,»63,442 

(21. 850.1  M 
4S2,&34 

$173,441,390 
3,110,137 

KIS2^0«,IU 
«,3»4.164 

Total    .... 

lfi6& 

9i67,2iajfi7 

ifiOZ 

$7,350,199    302,361 

>S6.6S9,7S2 

K!2,112,e78 

S176,2al£S7 

>338;BCn,8S0 

of  tho  prodtict  of  sMt-island  oottun  la  eonvertod 
into  Rowing  thread. 

Within  riMent  yenrs  the  procon  known  as  mer- 
oerix&tion  has  l>ecoine  an  important  adjunct  to 
cotton  manufacturing.  It  consisto  of  Hnhjecting 
thecolton  to  the  action  of  caustic  soda  diaaotred  in 


flj-prorfacls. 

Until  omparativfly  rc^cont  yearii,  cotton  was 
grown  entirely  for  its  fiber,  hut  now  the  fcy- 
productti  ri;|>reiMtnt  a  large  )<ercentfige  ftf  the  tola! 
vslne  of  the  crop.  The  rootji  supply  a  chemical 
substance  similar  in  its  action  to  ergot :  the  bark 
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is  usud  to  8oi»«  extent  for  making  lagglne.  coarite 
carpebt  and  the  like  ;  but  liy  far  the  rawt  valuAl>I« 
by-prmlucte  com*-  from  the  hpwIa.  Fit  a  long  lime 
growi're  filhcr  IhrL-w  thtTii  inlu  u  stream  or  dis- 
poned of  them  in  some  other  convfinittnt  way.  an 
thay  w#ro  nut  regardui!  a*  liavinf;  any  value. 
Later  they  were  used  for  manure  ;  finally  the  value 
of  their  oil  was  discovt^rwi.  and  a  great  in<Inntry 
hsfl  been  developed  in  extracting  and  rtjfining  it. 
AlKiut  7  per  ctrnt  of  the  »(;tds  pnxiuced  are  niiod 
for  planting,  a  larpe  tinantity  are  still  used  for 
manure,  bat  the  bulk  of  thi-ni  arc  run  thri^ugli  tliu 
oil  mills.  The  quantity  tliiu)  consumed  from  the 
crop  of  1904  waB  4,0;i2,S75  tona,  or  e;3.2  per  cent 
of  the  total  supply.  Tho  average  pnce  per  ton 
paid  tu  Krowcra  for  them  thia  aaaum  {V.M\)  v/tia 
f  14.1o.  At  this  ratv  thu  valuu  of  thi*  eotirL-  crup 
of  seoJ  was  over  JOO.CKiO.OOO. 

When  the  mm]»  reach  the  oil  milln  they  are 
n-pinned  for  the  purpose  of  removing  the  fnzi 
which  covdTti  thorn.  ThJii  Uiztl  is  calW  UntiTK.  It 
amouQte  toabout  thirty  pounds  per  ton  of  seed  and 
18  DActl  in  uphuinivriai;,  nrnkini;  chu-sp  fulti^,  and 
the  like.  The  swdsarc  thi^n  run  thrwuKhamiichino 
whii'h  separat**  the  hulls  from  the  kemelK.  The 
hulls  are  uwd  v^^ry  laryi/ly  for  C-Uttlu  fuod;  how- 
ever, they  have  some  other  minor  iiaoa.  The  ker- 
roln,  "incatii,"  are  steamed  or  <!o«kwl  and  then 
placed  in  pres***,  whf-re  they  lire  subjected  to  an 
caormous  prweure  for  the  purpose  of  vxtractinK 
theoil.  The  n.-;<iduu  iftculk-d  oil  caku.  U  is  [ground 
Into  meat  and  a»ed  aa  a  concentrated  oatth-  food 
and  as  a  fi^rtilizi'r.  A  tiin  uf  »eud  yidds  thirty- 
eight  t«  forty-fivQ  gallons  of  cmdR  ail,  which  in 
refined  In  mills  e9[K>cially  t'onwtriicl^Ki  fur  this 
purpose.  This  oil  haa  a  irreat  variety  of  u.^'vn— 
the  more  nfincd  part  being  used  fur  hum:in  food 
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uniW  varioiia  nnrai'*,  whilo  thn  less  rwfim'd  part  i-i 
used  for  soap  stocks  and  in  various  other  manu- 
(actarinic  proceaav«. 

Cotton  bfveding. 

Breeding  is  one  of  thv  important  factors  in  tfao 
production  of  a  good  cott«n  crop,  which  ia  almost 
wholly  te(;lf)ct«d.  The  gntit  majority  uf  cotton- 
planters  ordinarily  use  any  cotton  seed  without 
ngard  to  variety   ud  without  practicing  any 


selection.  On  the  fteod  depends  Ui«  crop,  and  it 
is  Just  as  important  to  use  good  a»ed  as  it  is 
to  cultivate  and  munur^  the  crop.  Tht^  n-sattK 
of  carvful  vxperimi>nt«  have  shown  that  by  nn- 
tematically  BelectinR  and  imprnvinK  the  He.«d,  the 
yield  can  he.  greatly  incroantfd  with  but  little  ^xtra 


FIk.  365.    Dedtabic  aai  nndMlnble  trv*»  ot  Jonei 
tniDiuvtia  mtuo. 

coat  (PiR.  yW).  In  any  Renural  tiuld  crop  where  the 
margin  uf  profit  is  »a  stiijht  aa  in  cottun,  it 
behooves  the  grower  to  use  every  posaiblo  mt-llioj 
to  increase  the  proflt,  and  no  cotton-Krower  can 
afford  to  neglect  tJi«  propf^<r  Selection  of  the  sewl 
which  he  expects  to  plant.  Bvery  cotton- grower, 
in  ntlempting  to  improvo  his  crvip,  flhoald  tcrt 
comparatively  a  number  of  the  standard  varieties 
in  order  to  dutorminv  what  variety  or  varit-tiiM  do 
the  beat  under  the  local  conditions  presented  on 
his  pl.intation.  This  Irtit  of  varii'ties  is  important, 
and  should  precede  any  work  of  bretMling.  as  it  is 
imprtant  to  start  thw  breeding  with  the  best 
available  foundation  stot^k. 

Hvw  ft>  impnm  e-Alon  by  w/«r(w« .— ^/(Wi'on  of 
fypr..  -After  having  tested  varieties  and  dctcr- 
min«-d  in  general  wh&t  variety  b  best  suited  to 
the  local  conditionit.  grow  a  large  field  of  this 
variety  on  soil  which  is  as  uniform  throughout 
as  can  be  m'lwetvd.  Givn  this  fiold  ordinary  culti- 
vation. The  next  step  is  to  determine  what  ty|ie 
of  plant  of  this  vnriety  is  the  best,  Kvery  grower 
knows  a  good  cotton  plant.  Ordinarily,  plant* 
should  i>e  selected  of  mMJium  height  and  stocky, 
with  the  huhit  of  putting  on  numerous  bolls  early 
in  the  season  on  the  lower  branches  (Fig.  365).  A 
careful  ubsvrvation  of  tho  plantx  in  the  field  will 
enable  the  grower  easily  to  det«rmin«i  tho  )>est 
typo  of  pinnt,  wiiich  gtvi>s  tha  most  cotton  in 
general  earliest  in  the  season.  Earlinesa  in  olinoct 
all  caif*  \6  an  important  point,  and  in  sections 
threatened  by  tho  boll-weevil  ond  boll-worm, 
carUne.tH  of  maturity  Hhnuld  always  enter  into  the 
conni deration  of  tho  ty[i«  of  plants  Mlected. 

Selerluin  iff  plants.  .After  having  dettrminwl 
the  tyito  of  plant  which  is  thought  to  be  most 
desirable,  the  next  process  is  to  make  tbo  actual 
(•election  of  plants.  The  ttelectivn  nhould  be  made 
just  before  the  first  picking.  Delay  the  first  pick- 
ing until  thi>  cotton  is  prvitty  well  op«n  and  ne««U 
picking  rather  badly.  Then  go  over  tho  field  rnw 
hy  row,  walking  slowly  along  each  row  and  letting 
the  ove  hare  sufficient  timo  to  ma>  np  (Kich  plant. 
The  gnat  majority  of  the  plants  can  be  thrown 
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oot  at  a  kI^ici'.  When  {{(hn)  jtlanta 
iiT*  uhwrviid.  <>xainino  them  caiy- 
fuUv.Milif  they  are  up  to  what 
'a  cunMidoTcd   tliv   hJichrat  ttluiiti- 
ard,  mark  them  by  tying  a  atrip 
of  while  raK  tnone  of  the  upiier 
limtM  whvre  it  will  shiiw  pUiinly. 
Tha  prohlem  is  to  iu>lt>ct  from  a 
lirgo  Hold  pC'AMihIy  atHint  ono  hnn< 
<)lM  of  the  beat  platita.    in  mark- 
inft  the  plutits  tht!  firat  tiinu,  prvb- 
ably  two  or  three  hundred  will 
b«  ch(M«n.    AfU-T  this  llrst   pre- 
liminary   examinatiun,    the    Held 
iihouli]  bo  gonti  oviT  a  nwnnd  time, 
and  the  marks  removed  fmm 
any  plants  which  are  not  truly 
supi-rivr  pUnto.  rttluciitg  thv 
total  number  probably  to  one 
bmiilrcd  marktil  plants. 

In  thij  seL'ond  examinsticin. 
attt^ntion  ehould  be  given  to 
thf  aTnuiint  <if  lint  nn  thestM-d, 
08  thii)  in  tp-nerat  clet«nnineet 
thi.-  lint  lurn-outr  and  ia  iu- 

fiortunt.  The  hretxier  should 
«  provided  with  a  Hmiill 
atumintiTn  p(H.'kt<t^'omtj,  aliout 
four  inchwi  lonR.  which  can  be 
DiwI  lA«i.4i)iirsUta.nd»>tm:ight«n 
out  the  fibt^TS  on  the  s«ed,  flo 
that  the  covering  or  amount 
of  tilwm  becomes  plainly  viei- 
bio.  a»  well  as  the  ienicth  of 
the  fiber.  Kvfiry  cotton-jtrower 
should  It-arn  tliio  nivthiHl  of 
cotton-cumbin);,  afi  it  ia  e>»en- 
tial  to  the  cnrofnl  jading  of 
cotton.  By  u*inR  the  finfiera, 
the  cutton  can  lma«iiarattid  or 
purttil  down  Iho  middlo  of 
the  seed ;  and  then  carefully 
ounK  th#  rnmti.  holdinK  the 
fiben  St  their  base  meanwhile 
to  prvnmtthi'ir  U'ing  torn  off 
the  M«d,  the  lih<<rg  can  be 
eombed  out  straight,  aa  ahuwn 
in  PIk-  Si>S.  Id  thia  way.  the 
amount  of  lint  on  the  Heed,  and 
Ihf  length  and  unifurniity  of 
Itjntfth.  tN>co[ne  clearly  visible 
and  eacy  to  judge.  Tho  pro- 
OOM  of  combing  nquirM  some 
pnctioft  before  it  can  be  done 

LmcciBtftllly.  but  it  will  well 
repiy  the  time  apent  in  leam- 
iag.  Am  one  goes  ori*r  th«i 
plaota  either  thu  fimt  or  the 
■eeond  time,  aevt-ral  stf*^» 
from  diff(.ri?nt  boils  cm  each 
plant  should  be  combed  out, 
ud  any  pluta  diacardfid  in 
whkh  the  needs  are  not  well 
oorered  with  lint  of  good 
ItDgth.    In    ordinary    short- 
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Umof  lint vioducoil  BrMltcDoa.  a.  Im 
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Staple  outton,  no  plant  ahoijld  be 
takon  for  seed  which  doea  not  pr^v 
ducu  lint  of  at  Ivaxt  one  inch  in 
li-nt>th.  In  the  long-ataplv  uplundn, 
the  ptnnduril  of  length  will  necex- 
aarily  depend  on  the  variety  grown. 
a«  Home  sorts  pruducu  13-inch  lint, 
while  others  produce  as  high  a.<t 
Ift-inch  lint. 

In  going  over  the  select  planta 
th«  second  time  ttiku  all  thcmr  im- 
portant points  into  consideration, 
and  retain  only  tho**  which  are 
the  V(<ry  bt-at  plants  and  which 
repreflont  the  bigheRt  ideal  type. 
Ttiom  plants  tihoDld  hn  plainly 
labeled  and  nambered,  and  the 
itroduct  of  iHich  plant  should 
be  picked  separately  in  a  paper 
hag  numburvij  to  corrfttnond 
with  the  numtwr  on  the  plant. 
Thif  l*6t  hags  to  be  twiid  in 
pirking  and  pruserving  M'p»- 
ratcly  the  product  of  each  of 
thi:»L-lect  plants  am  tho  ordi- 
nary manita  pa  per  bagaofatxiut 
eight-pffund  ftiift,  which  can 
ordinarily  be  purchanwii  in  any 
grcxwry  atone.  The  first  pick 
can  be  madu  in  tlituH'  numbi.>re<l 
bagB  and  preserved,  and  the 
aamv  bags  can  be  takvit  to  the 
field  and  the  second  or  later 
picks  placM  in  them,  compar- 
ing th<^  nnmhent  on  the  plants 
and  bagseiu'h  tirm.'.lo  m-a  that 
the  product  uf  aach  plant  is 
kept  tog<?ther. 

Cinniitg  tht  tfleet  plant*,— 
At  tho  chiMs  of  the  flfaaon 
some  special  arrangement 
should  [Ml  made  so  th:tt  a 
single  gin  can  W  dUconm^teil 
from  the  stand  of  gina  and 
used  to  gin  thoae  !Kd<:ct  plaala. 
He  gin  should  he  arrangi-d  so 
that  the  a«vd  cotton  of  a  single 
plant  can  bo  fed  in  and  tnnned. 
.^ft«rthe  product  of  eacn  plank 
is  ginnisd.  theM<rd  ahould  be 
carefully  collecl^nl  and  placed 
back  in  ita  numbered  bag.  It 
ie  hl^ly  Importnnt  that  the 
seed  from  each  select  plant  be 
kept  separate  and  f rvc  from 
mixtore  with  otber  seeds. 

Ktrpiiiy  rtearia, — It  is  vpry 
important,  if  the  breeder  is  to 
know  what  advance  is  being 
Riad^,  that  record*  he  pre- 
serred  showing  the  weight  of 
seed  cotton  and  th«  lint  pro- 
duced by  each  select  puuit. 
With  th«m  weights,  the  per- 
centage of  lint  can  be  detvr- 
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mined  readily,  and  all  of  the  im^rtnnt  factors 
whicli  i;;:o  to  produce  a  heavy  yield  thus  be  tv 
corAvd,  Thu  iirxMcrviLtiun  uf  such  tioUi»  rcgiirding 
the  selwt  plants  will  enabln  a  cnniparimn  to  be 
made  of  p!»nti<  solectwl  in  variuux  yvtins.  and  will 
greatly  eDhance  the  value  and  int«reat  of  the 
work. 

Planting  Vie  teierthut.  -The  next  year  a  livid 
slionid  hv  chown  for  thv  l>r6odiii({  palch  which 
has  Kood  snil,  typical  of  Ihe  plantation  and  region 
»o  far  ii9  iHiMsihle.  It  is  Imiioruint  that  the  soil 
throughonl  the  patch  be  of  nnifurm  qu:ility  und 
kind,  and  not  patehy.  Ito  not  ohooas  the  richest 
ami  Ittwt.  land  avsitiilile.  ilm  this  muy  U>  diffvn^nt 
from  the  land  on  which  the  improved  variety  ia 
later  to  be  ^own.  The  breeding;  patch,  if  p««eiblc, 
ahoutd  be  isolated  from  any  other  cotton-Cield  a 
distance  wf  500  ttt  IMiO  ftt-t  at  hnift  This  !»  to 
avoid  croBsinff  or  mlxinf;  with  differBiit  variotita 
and  unwiloctod  utock.  .Such  iaoLition  in  very  Jm- 
[Hirtant,  if  we  sni  U>«vuid  iletorivratiun.  k  giioA 
place  to  put  the  isolated  patch  ia  in  the  middle  of 
a  com-licld,  whcro  it  ia  surronndwd  for  aomo  dis- 
tance on  each  xide  hy  corn.  If  an  iaolated  patch 
c-annot  bu  proridvd,  the  bronlint;  pntch  as  a  »econil 
choice  may  be  in  one  corner  of  a  cotton-fieM  planted 
with  Kaed  of  the  .<uime  variety  from  which  the 
seWtiuns  were  mode  the  prv^^ing  year.  Umler 
no  conditions  place  the  breeding  patch  in  close 
pr<.xiraity  to  cotton  of  othtjr  vwiiilic*  or  kind. 
The  writer  would  urge  that  an  i»o]at«d  patch  be 

firovidcd  in  nil  count,  as  this  InKuriii  that  all  fcrti- 
iiation  will  be  by  pollen  from  plantn  eominK  from 
seWt  molhi'Hi.  Thu  mhiI  from  eiich  individual 
should  be  planted  in  a  single  ruw  by  itself,  a  plant 
to  a  Tt)v,  by  what  may  W  termwi  tho  "plant-to- 
row"  method.  As  each  row  ia  planted,  a  stake 
with  the  numhcr  on  it  •.•f  thu  plant  frvm  which 
the  need  wob  tnken  should  bo  placed  at  the  end. 
Owing  to  th«  small  <)uantity  of  the  .■•^  from  wich 
selection,  it  is  bettt  to  plant  it  in  hills  about  eigh- 
teen or  twenty  inches  apart  in  the  rows,  dropping 
five  to  eight  seeda  in  a  hill.  In  th»  thinning;  or 
choppinK.  the  laborers  should  be  instracKJ  care- 
fully to  cut  out  all  but  Ute  stron^vst  and  mo^t 
vigorous  plant  of  each  hill,  Ciivo  the  brutding 
patch  the  name  manuring  and  cultivation  aa  in 
given  an  ordinary  crop,  but  remember  that  in  all 
cas»i  thitt  ithonld  be  solScient  and  thorough  to  in- 
sure the  heat  resultg. 

Eiamituition  and  irieetim  of  jmtgtnirx,  —  When 
the  cotton  in  thu  brvoding  patch  is  wvll  open  and 
it  '\»  important  that  the  first  picking  should  lie 
niodv,  go  ovff  the  patch  very  carefully  and  .ttmly 
the  progenie.*  from  the  difl'erent  wlect  plaots. 
It  t«  important  to  dt't«rmine  which  of  the  plants 
selected  the  first  year  has  transmitted  to  itx  prog- 
eny,  in  the  greatest  degree,  the  good  qualities  of 
high  yield,  go^d  list  and  othvr  feature?,  for 
which  it  waa  selected.  THix  if<  probably  the  moet 
important  point  to  be  detcrmintij  in  al!  breeding 
work,  as  a  select  plant  to  be  good  muHl  have 
the  pro[M?rty  of  transmitting  its  desirable  qualities 
to  its  progeny.  A  careful  c»m)>ariso[i  of  tho  one 
hundrDd  »r  more  progentM  will  usually  reault  in 


the  breeder  llnding  s  few  nn>ceni«6  or  niw«  which, 
a-H  a  whole,  arc  considerably  superior  to  the  othenB. 
Whun  thww  have  been  found,  they  ahnuld  be  ■ 
marked,  and  thw  individual  selections  for  continuing  ■ 
thfl  breeding  should  be  taken  from  these  rowa.  ■ 

Making  Vie  leeond-f/eiuratioit  Kltttiont,  —  Aft«r 
ttio  hcMt  progenios  in  the  bre^Iing  pntch  hare 
be«n  selected,  the  breeder  should  then  carefully  go 
over  thvov  pr>jgvnieis  plant  by  plant,  and  select 
and  mark  thuse  plants  which  are  found  to  he 
the  most  prodnctivc.  and  come  up  to  the  stan- 
dard set  for  length  of  lint,  abundance  of  lint  to 
tiettd,  type  of  plant,  and  the  ]fk«.  Tlio  plants 
selected  should  be  numbered  as  in  the  year  pre- 
c«<tiTig.  A  good  system  of  numbering  these  86- 
Iftcted  plants,  which  will  show  their  peiigroeat  a 
glance,  is  ae.  follow8 :  For  example,  if  one  of  the 
beat  proi;eriiefl  is  from  the  original  selection  No.  2, 
lube]  the  selections  in  this  row  2-1.  2-2.  2-3.  2-4, 
S-Ti,  and  no  on,  thi>  n-pond  nnmlx-r  aft-r  the  dash 
being  the  number  of  the  individual  lieleettxl  in  this 
generation,  while  the  first  number,  2,  is  the  number 
of  tho  original  suloction.  In  th«  same  way,  if 
progeny  r>l  in  one  of  the  best,  the  eeUxstions  made 
from  thi»  would  bo  numbered  51-1,  El-2,  51-3, 
and  so  on.  When  the  third-generation  selections 
HTv  madf!,  they  fihnnid  Im  numln-rvd  in  tha  same 
way.  separating  the  generation  by  a  dash.  For 
example,  the  selections  made  from  progeny  of  51- 
1  wouMh^'Uboled  51-1-1,  Sl-1-2.  51-1-3. 

The  eecoad-generatioD  selections  should  be 
picke^l  evpamtely,  as  in  the  ca^-  of  the  llrst- 
generation  selections,  and  ginned  separstoly.  the 
Heed  lieing  prMterved  to  plant  a  krvt^iug  pat<rh  the 
next  or  third  year. 

Sfeuring  mltft  i^rd  Jor  gt^neral  planlxnff. — To 
secure  select  seed  for  planting  a  general  cr«p, 
Lake  intelligent  picl((.-r«  and  train  tht-m  to  recog- 
nize a  good,  productive  plant.  Then,  aftvr  having 
setect«a  and  marked  the  beat  plants  in  the  br<«a- 
ing  patch,  i^ni]  the»«t  pickers  over  th»  breeding 
patch,  instructing  them  to  piek  all  of  1h«  seed 
from  the  pnxjactive  plnnta  thnt  are  not  marked  aa 
special  selects.  Use  this  se«d  to  plant  a  gi>ncrnl 
crop.  If  this  seed  is  not  saRicient  to  plant  a  general 
crop,  plant  what  you  can  with  it,  in  what  may  be 
termed  a  multiplication  plot,  and  from  this  multi* 
plication  plot  have  the  select  pickers  pick  auffl- 
cient  seed,  a«  above  indicated,  to  plant  a  general 
cnm  the  ensning  year. 

Cmtinuinff  tkf  »"Jedim.—la  th«  third  joar,  tha 
individual  selections  made  the  second  year  ehoald 
Im  planted  in  a  special  bmding  patch,  such  aa 
dnsi;ritH!d  for  planting  the  Ihst-year  selections, 
und  thv  planting  ahoiild  be  made  In  ihe  sam«  way, 
using  the  "  plant>to-row  '  melhixl.  The  individual 
H^Iections  ithoald  be  made  in  the  ume  way  as  in 
the  tir¥t  and  second  yean,  when  the  progiinips  of 
the  M-cond-year  aeleetiona  have  reached  fruiting 
condiJioD. 

In  the  succeeding  yeara,  the  same  method  ehovld 
be  pursued,  forming,  as  will  he  Men.  a  coatinuona 
method  of  ppdigree  selection.  Each  year,  also, 
second  choice  i>e«d  should  bo  taken  from  the 
breeding  patch  U)  faraish  swd  to  plant  a  larger 
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WDinpHMtion  plot,   rniii)  whicli   in  turn  choice 
seed  eas  lie  taken  to  plant  a  general  cn)|). 

Liienttvre. 

The  following  am  some  of  fhe  iirine?fwil  worka 
treating  on  cultun:  Structure  of  thoCottun  Fibre  in 
it*  Relation  to  Technical  Applications,  F.  H.  Bow- 
man. Suconc!  Kiiilion,  MnnclivHtwr,  18SI ;  Cotton; 
Ita  Uses,  Varii'tieB,  Fibre  Structure,  t^ilUvation, 
«tc.,  C.  P.Brooks,  Now  York,  1898;  Cotton:  It* 
Cultivation,  Marketing,  Mannfacture,  etc.,  C.  \V. 
Burkelt,  New  York,  Donbleday,  Pago  &  C»..  ]9(H» ; 
The  Cottiin  Plant ;  Ila  History,  Butany,  Chemictry. 
Culture,  Kneraies  iind  I'seji,  L'nitwJ  States  Ife[)art- 
mentof  Afi;riciillurif.OI!lru«f  ExfuTinieiil  Statinns. 
Bulletin  No.  iW,  Waahinjiton,  IHSJt;,  i'.^  paRas; 
Notes  on  Egyptian  Agrieulturo,  G«>.  P.  Foadcn, 
United  Stated  nepartment  of  Agriculture,  Bureau 
«f  Plant  Industry,  Bulletin  No.  tj2  ;  Lyman,  Ci>tt«n 
Plantew*  Manual ;  Cottun  Pact*,  A.  B.  Shoppcrson. 
Kew  York ;  Cott«n  an<l  Canton  Oil,  Cotton  Plant- 
ing. Cnltivation,  Harvoslinif.  Btc,.  I>.  A.  Tompkins. 
Charlotte,  North  Cjtrolina,  1901,  two  vols.;  Trans- 
actionR.  Nt'w  Engianul  Cotton  Mxnufncturers'  .Asso- 
ciation, Walthom,  Mms.  (iMn«d  annunlly);  The 
Cost  of  Cotton  Production,  .1.  W.  Walkins,  Unitc4 
Statm  Dc^iartmunt  of  Agriculture.  Division  of 
Statistics,  Bulletin  No.  IG;  Watt,  Dictionary  of 
Economic  Plants  ;  Improvement  of  Cotton  by  SwmI 
Selwtion,  H.  J.  Webber,  United  States  liepart- 
mont  of  ARTiculturo,  Yearbook,  1902 ;  Growing 
«f  Long-.*;t!»ple  Uplard  Cotton,  H.  J.  Webber, 
Unit«d  i^tatea  Department  of  Aijricoltare,  Year- 
book. 1904  ;  Story  of  the  Cotton  Plant.  Frederick 
Wilkinson,  D.  Appleton  &  Co..  Now  York.  \902. 
In  addition,  bulEetins  is«ni>fil  by  tbe  afrricultural 
experiment  staliona  in  th«  cotton-growian  atat«t, 
give  much  valnnMo  arlvitv  onxfxx^ilic  pha^tsof  thi> 
■object.  Perhapt  tho  b^t  published  information  on 
cotton  soils  ii  the  record  of  the  work  donu  by 
Hilgnrd,  found  in  th«  Report  of  the  Tenth  C«nBU», 
Vola.  V  and  VI. 

Practical  Suggesttans  on  Cotton-Growing. 
By   ir.  fl.  Mereia-. 

The  fallowing  oommenta  on  cotton  culture  are 
drawn  from  tno  aalbor'a  personal  experience, 
mostly  in  MiaaiHiippi  and  I.ouiHinna.  The  advice 
will  neceworily  M&i  to  be  mudifiL-d  »oRiewhut  for 
cKhia  regions  and  conditions. 

Fertiiiiert. — Cotton  doe-*  not  make  uxct^Mive  d&- 
nanda  an  thit  ftoil,  but  it  is  a  clean-culturv  crop, 
and  adds  little  humua  to  the  soil,  so  that  itA  con- 
tinued gronth  will  wear  out  even  the  richest  dt^lla 
lands.  Crop  rotation,  with  the  erowin^  of  a  le(;ume 
crop  after  the  small  j^rain  ami  in  the  com,  is  the 
moat  aaliafa^Jtory  way  of  rejuvenatinic  the  soil. 
Bat  all  lands  will  bo  benxAtoil  by  thi*  addition  of 
acme  fertiliiwr.  It  ha»l«ns  maturity  un  Wtom 
lands,  and  increases  the  yield  on  poor  nninnd-i. 
Uany  farmers  produce  5tJ0  to  800  pounds,  and 
more,  of  lint  per  acre,  while  the  avera^  yield  is 
ksi  than  200  pousda  per  acre.  It  !s  evident  that 
many  growers  are  doing  a  Iming  boainess.   The 


reason  Is  not  bard  to  find,  when  we  consider  that 
cotton  »  grown  on  the  same  hind  continuously 
without  fcrtiliiuni  or  othi>r  rmsnis  of  supplying 
the  conalant  drain.  The  writer  averaj^eni  SiA) 
jioundis  of  lint  (wr  acre  on  Ijiri^'c  uruaa  of  hill  land, 
with  the  applicution  of  2(XJ  puunda  of  commircinl 
fertilicur  p«r  acre  in  drilEs  und(*r  the  cotton.  It 
htut  b^en  his  ex{ierienci>  that  with  medium  prepa- 
ration and  cuitore,  about  2.">0  pounds  of  commftreial 
fortilii<-r  por  aero  is  tho  mci«t  protitable  quantity 
to  apply.  A  greater  fiuanttty  will  frequently  pro- 
dii«e  a  gruatwr  yiL-ld.  but  it  is  doubtful  whclhor  it 
is  economy.  In  the  more  storilo  soib  in  some  part* 
of  the  wmt^rn  statna,  however,  from  GfXl  to  UXK) 
piJiiTi'is  uf  fertilizer  is  fretiueiitly  used  per  acre  with 
prolit.  On  fresh  lands,  and  on  lands  on  which 
Icguminoua  crop*  havi'  bwm  grown,  acid  phottphate 
alone  gives  beet  results.  On  medium  to  poor  Huihn, 
cottonseeJ-niiNil  and  uctd  phoephato  mixed  onually 
givca  apl™did  results.  Potash  does  not  give  bene- 
Sclal  rciiult^i  as  a  cotton  fertilixi-r  in  Minsiwiippi  or 
LouisifLna.  us  is  shown  by  experimL>nts.  Notwith- 
standing this  fact,  ItOper  cent  of  all  fertitixer  sold 
in  thf^jte  states  contains  potash. 

V'ariffy  ta  plant. — There  are  two  general  kinds 
of  cotton  grown,  long-staple  and  short-fltaple. 
The  writer  hiia  grown  both,  and  always  with  the 
result  that  the  snort-staple  is  the  more  profitable 
umi^r  average  conditions.  Hh  has  never  grown  a 
long-staplo  variety  that  would  yield  more  than 
70  per  cent  «a  much  aa  short-atapl«  variety  on  the 
sane  land  with  the  same  treatment.  No  long- 
stapie  he  haa  yet  tried  gives  more  than  27  pot 
cent  tint,  while  any  good  short-staple  gives  Xi  to 
jyi  [ler  (-ent  lint.  The  dlfTorence  in  price  is  usually 
about  two  to  three  cents  a  pound. 

There  are  Romany  vnrieti<^  of  cotton  seed  now 
flff^rod  for  sale  thnt  ont^  not  accustomed  to  the 
advertising  achemee  of  the  high-priced  new  variety 
man  will  bo  puxzlud  to  know  what  iu  Iwst  to  plant. 
There  are.  in  fact,  only  a  few  distinct  varietiee. 
One  not  fnmiliar  with  the  huslnewi  cannot  do 
bettor  than  to  consult  the  lejiding  farmers  in 
his  section  .la  to  wh.it  are  the  hetct  varietiiis 
for  that  «Etw;ial  locality.  Some  varmties  will  do 
well  in  one  place  that  will  be  failures  in  another. 
In  the  writer's  exporienco,  a  ebort-staplo  variety, 
making  a  riKorons  growth  with  medium  long 
limhs,  goodttitod  bolls,  and  sci-d  with  a  tendency 
to  early  maturity,  is  best  for  general  cotture. 

Growth  eharaeifritticA. — A  few  facts  in  r«Agnrd  to 
tho  g«ni:'ral  nature  of  tiio  cotton  plant  may  be 
of  interest.  There  is  no  lixed  time  as  to  whan  tlie 
seed  will  germinate  after  being  planted,  as  this 
ifl  governed  entirely  by  the  temperature  and  the 
moiflture  in  the  ftoil.  AIm>,  tllMv  la  no  definite 
interval  from  the  date  of  germination  to  the  time 
when  the  Unit  "  form "  or  square  ia  seen,  as  this 
la  doterminod  by  various  fnctors,  such  as  time 
of  planting,  variety,  soil,  temperature  and  cnlturc. 
It  will  nrerage  twenty-one  days  from  the  time 
a  square  first  appears  until  it  ia  a  bloom;  theii 
it  will  averaKO  forty-two  daya  fr«im  the  bloom 
to  the  time  of  opening.  The  first  blooms  will 
be   a   few  days  lonKer   in  opening,  as  will   also 
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the  lirat  bolls.  The  bkHiin  npuna  wide  «arly  In 
the  morning,  and  is  of  a  light  craam-color ;  it 
beeint)  to  closi>  and  change  to  a  pink  color  in  the 
ufkTDOuii,  and  liv  the  following  montinR  is  a  deep 
pink  color,  and  falls  tu  the  icrtiiinil. 

GalhETtag  Kujoji.—The  gathering  season  usually 
beginit  in  th«  hill  country  ahont  the  firat  of 
i^ptember,  reiLches  its  h>t^ight  in  October,  and 
is  gsTierally  liniithrtl,  ftxc«pt  for  scatUrring  bolU, 
in  November.  On  bottoni-landH,  thL>  tK.'as'>n  u^tially 
bugiiix  later  and  la^ts  lonc^r.  The  wrtt-er  makes 
aboub  three  pickingit,  {rotting  20  pi-r  oont  thu  fintt 
time,  60  per  cent  the  second,  and  the  remainder 
tha  Uiinl  or  last  timx. 

Handling  Ihecrop, — Gefore  gine  were  eo  numtir- 
0118,  formers  would  pick  out  ic^reral   hal^  and 


per  cent  of  the  bnainesa  is  done  on  wKat  in  known 
aa  the  "furniflhing"  or  credit  nyirttm,  TTw  crop 
ie  virtually  put  in  the  hands  of  the  ni«:rcbaiit 
and  conimiwiaii  man  iwforu  \M.e  swAa  an-  plunt^. 
Thu  farmur  plodpes  his  crop  to  the  merchant 
fur  supplicsa  (mul^H,  tools,  fern  for  himself  and 
t«ani8)  to  make  hi4  crop  with.  The  mt-rchant, 
in  turn,  pledges  slU  the  cotton  hi>  controb  to 
the  (rommiiwioR  man  nnd  banker  for  money  to 
supply  the  farmer.  This  eyst«m  necesearily  forces 
thu  hulk  of  thi;  cro|i  on  th«  market  in  threv  or 
four  muntha.  Conscxiuurtly.  the  speciilatom  and 
other.i  interested  manipulate  the  {iricef)  Tery 
iimcli  to  thuir  own  liking,  and  ni'arly  alwayx  to- 
the  hurt  of  the  prodooer.  There  is  a  decided  ten- 
dency of   recent   years,  howevor,  to   market  the 
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often  their  entire  crop,  hefore  hnulini:  tr>  thu  ein. 
Whun  thin  waa  the  practice,  wl'  had  a  mach 
prettier  Btaple.  The  practice  now  ia  to  pick,  haul 
and  gin  the  gamo  day,  if  poiwilili',  Thia  is  not 
a  good  practice,  fur  much  of  the  cotton  ia  green, 
and  nearly  always  has  on  it  dew  or  rain  enough  to 
make  it  damp;  henco  it  la  imposeible  for  the  gin 
to  do  lirst-clafls  work.  The  ginwr  is  often  crowded, 
in  this  way,  until  he  cannut  do  good  work.  Many 
public  gina  employ  incompetent  men,  and  througn 
tlii^ir  carc]i?s«ni>e8  th«re  ia  great  loea  to  th« 
farmers. 

The  package  in  which  cottnn  ia  marketed  is 
called  a  bale,  and  it  ia  recogniied  m  thi'  mo»t 
unwieldy  packagt*  handled  in  commerce.  It  is  only 
because  of  the  pruwing  dfinund  for  cotton  that 
many  carriers  will  handle  tt.  For  a  number  of 
y«ant  thu  roond,  compnuuvd  bals  waa  aanl,  and 
it  was  much  more  convenient  and  ntial.  There 
is  a  gTftat  demand  now  for  a  better  package.  A 
bale  of  cotton  (Fig.  359)  w<>ighe  about  .'itW  pounds. 
A  characteristic  Toad  of  cotton  is  shown  in  Pig. 
887. 

JfarJWinff.— The  usual  means  of  marketing  tho 
cotton  crop  ia  unfortunate,  to  Hay  the  leant.  Ninety 


cri>p  more  slowly,  and  its  effect  haa  already 
bi^eii  felt  in  llit-  markt'ta.  A  complete  change  In 
the  system  must  be  effected  before  tho  farmers 
arw  to  get  th>-ir  proportion  of  the  value  of  tbe 
product. 

The  price*  receivod  for  cotton  varies  from  year 
to  year,  doponding  on  a  number  of  conditions.  Tho 
law  of  supply  and  demand  is  tbo  determining  fac- 
tor. Ten  c«ntsper  iKJiintl  of  lint  cotton  may  betaken 
as  the  market  price  at  present. 

COVER-CROPS.  Figs.  368-370. 

Uy  E.  B.  Vom-hea. 

The  term  "cover-crop,"  wh  ich.  until  1893,  w««  not 
distinguiahed  from  "catch-crop,"  or  from  "groen- 
manure  crop,"  Is  now  appllud  to  a  crop  grown  to 
prevent  injury  and  loaseitoaoils.  and  either  directly 
or  indirectly  to  improTo  them,  and  often  to  afford 
protection  to  trees  or  other  plants,  rather  than  to 
»«care  tho  procoodg  or  prodncta  of  the  crop  Itself. 
A  catch-crop  ia  one  that  ia  grown  between  the 
periods  of  other  cropn,  as  after  early  potatoes  and 
before  winter  wheal;  or,  sometimw  the  word  ia 
used  to  designate  companion^rops,  or  those  that 
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are  erowo  botween  the  rowu  of  other  cropa,  ag 
turnijia  grown  between  p<itatc«e.  The  porpoae  of 
the  CAtch-crop  »  to  utilize  th«  land  to  th«  ataiott, 
•ocuring  lui  incidentuL  crc|>.  (Jreen-tiiaiiure  crope 
are  thoSA  crown  fur  the  purpoflp  of  (Uiriching;  the 
land,  when-us  c«ver-crj]i8  are  grown  to  iirottct  the 
land,  or  lrwis.or  other  pjanu  that  may  oe  Rrowing 
on  it.  CfiT«'-crf>|)«  may  >or  may  not  W  gri-vn-in!i.nur» 
crops.  Cover-crvps  usually  rtdtnain  on  th<>  ground 
in  winter.  [Seo  the  articio  on  hyuU'grfun'nff  for 
another  diwaiwion  of  covcr-crope.] 

Utts  if  eaver<rv[m. 

Cover-crops  are  nswA,  (I)  to  prevent  thn  loiw  of 
Mlnbl«  i>lant-food,  which  wcuiv  wh^n  landa  aro 
left  nncove'red  dnrini;  tite  btv  fall  and  wiTit«r, 
espucinUy  in  the  coeu  of  corn,  potato 
Boa  tobacco  lands,  and  forflmall-fmita 
or  cultivated  orchards ;  (2)  to  jnevent 
the  galling  or  Kurface  erosion  of  hill- 
iiideB  or  alnpcH  by  winter  ralnH ;  and 
(3)  to  prevent  rml  injury  liy  pnefnaivo 
freering  of  orchard  lands,  which  danger, 
however,  is  appan-nt  chittly  in  tliu  North 
and  We«t.  from  Nebraska  to  North 
l>akota,  Minne»-jta.  Wiwon»ln  and  Can- 
ada. Ill  all  of  Lh(«>  CM^^,  the  Iwnelit^, 
in  addition  to  those  niHnlioned.  are  doe 
to  th«  introduction  into  R.uch  .ioiIa  of 
Tegetntde  matter. 

The  ailvantajtvs  of  covor-«rops  fn 
coosorvine  and  incn.-aHin);  fertility  may 
be  aUited  more  in  detail  a;*  fidlowHi 
They  absorli  thu  plant-food  from  insolu- 
ble HOorccH.  and  convert  it  into  organic 
forms;  they  rotain  plant-food,  particu-  _. 
larly  of  «  nitrogenous  character,  that 
woald  b*  carried  away  from  a  bare  soil 
by  leaching;  and  thty  regulate  temperature  and 
moifttare  cnnditinn»,  than  promoting;  nitrification 
when  seii'tnrial  conditions  arc  favorable.  Covcr- 
crops  improve  phyxicat  character  by  providing 
roota  to  brwak  up  the  noil  particles  and  maku 
thorn  fnvr,  bvftldva  ailding  vi>gptabl<>  matter  or 
hnmuB-forming  material  to  the  land,  thaa  making 
the  moistorc  conditions  more  favorabltj.  Thi.-y 
encoaroge  tbo  deeper  rooting  of  orchard  tntea  and 
prevent  deep  freeiing  by  a<'ting  as  a  miilcli.  Thi? 
tiTuct  of  the coTfrK^rop  on  tln>  land  will  dtpend.  to 
Bom«  degree,  on  the  root  habit  of  thn  crop.  Thft 
cluvfiTft  nr*  vfiry  dw^p  ruolon*  (Fig.  Sl>9i,  and  are 
prind  for  thia  reason  aa  well  aa  for  other  merits. 

Crops  that  are  used  aa  a  cover  t*^  accampliiih 
tlieM  ffinlta  should  not  be  confused  with  those 
which  are  oaed  for  green  -  manunta.  If  thuy  ar^ 
made  bo  eerro  ivt  grivn-manur«ii  the  real  advantage 
of  the  cover-crop  may  he  lost,  for  if  a  cover-crop 
in  left  too  lat«  in  the  spring  it  may  cnuMi  injury 
by  robbing  th«  main  crop  of  thi>  n>e«ded  muistnre  ; 
and  when  plowed  down,  aft^r  making  too  largo  a 
growth,  it  will  injnrv.  apring-sown  cropa  by  catting 
off  tha  capillary  supply  of  groond-water.  Tbera 
pointa  Bbontd  be  carefallyohwrvtHl,  for  while  miuiy 
cover^Tops  may  wrve  a  specially  uslYuI  purpuiw  as 
green-rasnures,  the  direct  manuriat  effect  should  he 


regarded  as  an  incidental  gain,  secondary  to  that 
secured  from  their  um  aa  ctiver-crops. 

PlanJ»  VMd  (M  toxTT-mii*. 

A  vttry  targe  numbt^r  of  plants  have  boen  uswd 
for  cover-crops  in  the  United  Stale*.  Theae  may 
b«i  dividi'd  into  two  groiijw,  via.,  thft  legumim,  or 
nitrogen -gatherers,  and  the  non-logutnes,  or  tho«o 
which,  are  H»tnetiiEie»di!)tiiigui8htKJ  as nitrogen-con- 
eumLTtf.  Of  the  It^^umi*!',  thu  following  have  btHin 
UHed  with  considerablo  hucccss:  the  several  varie- 
ties of  re<l  clover  and  (Vinada  field-pt-an,  widely 
tueful  in  the  northern  tier  of  Ktat4.vi:  alfalfa,  in  the 
weatern  etataii  and  California;  soybeans, cowpeas 
and  crimnon  clovor  in  thir  (vntra'!  and  southpm 
states ;  velvet  bean  and  beggarweed,  eftpecially 


■?-; 


■j^^ 


CrttsHn  e)o*«r  tm  «n  orchard  oo*er-cniv.    Oatullr  li  ilionM  Iw 
't)lriwnl  uiii1i>r  rinriirt-  II  likmnii. 

useful  only  in  tho  South;  hairy  vetch  and  spring 
vetch,  ma»t  f>nccea»fuily  aaed  in  the  i^outh.  though 
rather  generally  grown  in  IIm;  nnrthern  fltatea; 
sweet  clover  and  sometintea,  for  peculiar  tonditionn. 
wjrrradulla.  Of  the  non-lwgamca,  ryp,  wheat,  wita 
and  barley  of  the  cereals  are  prolwMy  mor*  c om- 
iB^nly  nsfld  than  any  others ;  rape  and  turnips  of 
Y&rlotifl  rarietiva  arc  used  commonly,  though  they 
are  not  hardy  in  the  northern  eections  of  the  coon- 
try  ;  buckwheat,  white  muHtard  ar.d  apnrry  have 
al»o  been  used  with  satisfaction  under  s[^N.-cial  con- 
ditionit.  VarlouB  mixtures  and  combtnatBoits  of 
lhe«t>  plant:}  are  sometimiM  nwd,  in  onlcr  that  the 
cover  may  extend  through  a  longer  period,  or  to 
insure  a  covering  of  the  land  shonld  conditions 
be  unfavorable  for  one  or  more  mcmbera  of  the 
combination. 

Tho  knowledge  gained  through  experiment  sta- 
tion work  as  to  the  usefnlnea  of  cover-cmpa,  itt 
conRtnnlty  Incn-oKing,  and  they  are  now  eoiuidered 
an  important  ]iart  of  rational  agricultural  prac- 
tico. 

Kind  (^  crops  to  luf. 

Tho  principle  that  should  govern  in  the  nee  of 
cover-crops  is  to  employ  such  cmpn  aa  may  accotn- 
plish  the  s[)ecial  purpoM«  decired.  To  get  the  beat 
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rMDtts,  a  coTiir<ro|>  should  be  us»d 
wben  there  ie  s  period  in  a  succeHsiou  of 
crops  in  a  rotation  whtin  thf!  land  woulii 
t*  likoly  to  lie  hare  for  any  conaider- 
able  period,  or,  an  in  the  CAse  of  orcb* 
OTiia,  whun  it  ix  dntirublc  U)  incrcom 
the  veKt^bable  matter  in  th»  nail  and  to 
rtitanl  tbe  VL-m-talivi-  (rruwlh  of  tb» 
trean  and  buahi's,  and  thus  tu  encourage 
a  more  cnm]il(ttQ  maturity  or  tin*  idunt. 

The  kind  of  o.rr>j>  to  plant  must  be 
determined  by  the  Wal  cmid  Itiont;  ami 
tbfi  locul  needa;  thut  in,  whether  & 
grass,  cereal.  IcKunm,  or  (■rticifiTnuft 
plant  shall  \>v  ijsfii.  will  depend  on 
whether  the  habita  of  growth  and  char- 
acteristics of  tim  plant  will  unoonqiliah 
tbo  purpose!  dLvtirud.  For  «xiiinpk',  in 
the  southern  etatei',  BcrmuJa-cruiis  ic 
luitnirahly  adapted  to  previ-nt  erosion  of 
land,  yet  this  crop  would  u(ft  be  recoin- 
mi'ii'lt^  fur  riorthk!rn  cuuditione.  In 
Dataware,  and  in  certain  other  of  the 
niiiijilf  sLntt's,  crimunn  clovor  is  gener- 
ally wjL'ded  in  corn  as  a  cover-crop.  It 
is  hardy,  jfTowfl  w<-ll  in  the  fall,  and 
protocts  the  soil  dtirini;  the  winter ;  in 
addition,  it  fltart^  early  and  (in^wa  rap- 
idly in  the  sprint;,  accumu lilting  a  lartru 
maas  of  veifetahle  matter  containing 
nitrogen,  in  tirr.o  to  |)l»w  down  for  a 
spring  crop.  The  condiliona  in  these 
etates  aro  favorablo  for  thu  mm  of  crim- 
son clover  OB  a  cover-crop,  whereas 
farther  north  the  plant  ia  not  hanly 
and  may  serve  as  a  cover-crop  only  in 
tbv  fall.  In  the  mtm.  northern  nectionii, 
therefore,  wheat  or  rye  would  Ixt  mora 
d«iiirable,  as  it  will  serve  na  a  cover 
during  the  fall  and  contiruc  to  grow 
through  the  winter  and  early  spring. 
sbaorbing  and  relaining  soluble  plant- 
food  and  gathering  useful  vegetable 
matter. 

In  market^'anleii ing,  when  it  is 
n«ceiaary  to  plant  early  in  spring,  such 
crops  aa  tumipe,  mpe.  oatx.  Cnnada 
p«as,  «owpeas,  or  soybeane,  which  die 
after  freezing  weather,  aro  Sen'iceablu 
as  fait  covcr-cropn,  becanae  tbeyaccn- 
rnulate  laricft  quantities  of  v«getable 
matter,  cover  th«  land  with  a  mulch 
daring  the  latC!  fall  and  early  win- 
ter, and  am  in  eondiUiin  to  decay 
rapidly  when  the  gronnd  is  plowed, 
which  fruqtie&tly  may  he  done  in 
early  March. 
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LUeraiure. 

Thn    following    bihliography    of  *H     >^ 
8omu  of  the  experiineRt«  cunductM 

in  thifl  country  will  serve  as  a  gtiide  __ 

tv   the    kind  of  crop  to   bo  grown  nt.xa.   lUot  batiitPt<iai> 

under    the    varying    cenditiond    of  wiitMw.(iiiMdmiB«aiiiyb 

climate    IcN^itlvn     and     cropping:  S^." '^^S^i'^rr'sfr 


TasMlM*   Experiment   .Station.   Ball«- 
tin  No.  4 :   Nebraska  Experiment  Sta- 
tiitn.  Ileport   1839,  pp.  .50  Gl ;  Canada 
l':i:|)i'rimentnl  Karma,  Ottawa,  Canada, 
Iteport  ItWI.pp.  140  15:i  iUntarioAgri- 
cultural  CuUege  and  E.\)>orimi.'nLSUitiuiit  i 
Iteport  19<H ;  Cornell  Kiperiraeal  Sta^j 
tion,  Rnlletin  Xo,    IftS;  Report  of  tb«l 
Secretary  of  .Agriculture.  Nova  Scolia.] 
1902.  Part  I,  pp.  TlViK) ;  Miy»nchiiwtt*( 
Bxperiment  Station,   Uulletin   No.  S2j 
MiMotiri  Fruit  Kx|)i;rinic-tit  StuliuD.  Bul- 
letin No,  -1;  Delaware  Experiment  Sta- 
tion, Bulletins  NtH!.1>0  and  1)1  ;  Michigan 
Exp(*riment    Station,    Special    Itullelina 
NoK.  27  and  '.iO;  <'onnecticut  Exporimiint 
Station,  Bulletin  Xo.  149;  Pr<H'eeitiiig8 
of   Western   New   York  Horticultural 
Society,    L901,   pp.    12-17 ;    American 
Agricnlturist.  1902.  pp.  79  and  UXi.  The 
term  c^ver-crop  was  first  iiftcii  in  this 
signillcatiun  by  Bailey  in  1S9.1.  Cornell 
Bulletin  No.  01. 

COWPEA.     Vigna   maaicvUtta.  Walp. 
Ltgitmimimt.   Pigs.  370,  S71. 

By  J.  F.  Diiffira-r. 

A.  summer-growing  annual  more  clOM^] 
related  to  the  bean  than  to  the  pea, 
grown  for  forage,  for  gr**n-mannring 
and  c«ver-en>ppjng,  and  sumetimei;  for 
human  fi.iod.  The  habit  of  thi*  plant 
varies  greatly,  some  varieties  being 
erect  or  btish-like  and  othent  distinctly 
trailing.  .M!  intermediate  forms  occur. 
and  the  hatdt  i»  dt^jtemlent  not  only  on 
variety,  but  on  soil,  time  of  planting 
and  climatic  conditionB.  The  cowpea  is 
never  &  true  climlior,  being  without 
tendrils,  but  its  slender  runners  twine 
around  ailjacent  vbJ<.^U<.  The  leav»6  ara 
threu-foliointe,  and  somewhat  similar  ID^ 
shape  and  appe,iranre  In  those  of  the 
common  ganlen  liwin.  Thu  fluwers  ar« 
usually  whitiah  or  whitish  purple,  aom©- 
ttme-i  with  n  yellowish  cast.  The  ])oda 
are  normally  of  straw  color,  but  are 
,  aometimea  purpltnli  or  dark.  They  vary 
in  length  from  five  to  ten  inches  and 
■ciintniu  numerous  wlihie  siviis.  The 
seeds  are  usually  kidnevfhaped  or 
roundixh,  but  in  aomi)  varieties  the 
ends  are  slightly  trunrat^l. 

The  cowpea,  although  belonging  to 
the  genus  Vigna.  is  closely  related  to 
special  of  the  «(»otinn  .'^trophfetylea  of 
Phaseoluiii.  It  is  a  nativtr  of  India  and 
the  region  nnrthwentward  to  thesouthem 

Eart  of  the  Trans-l^sspioa  Distriet,  hot 
as  been  a  cultivated  crop  for  two 
thonsand  years  or  mor*.  It  was  intro- 
duced into  the  West  Indii'S  in  the  Utt«r 
half  of  the  seventeenth  century,  and 
began  to  be  eultirated  on  the  mainlsmi 
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of  America  eumt>what  lat«r.  At  varEoiu  ttma*  ttie 
eowpea  haa  been  known  uniler  8evi>r3l  botuniral 
nuOM,  t\i»  moot  t'ATniiKin  namc^  beinft  I'.  Sinenait 
and  I'.  Vatjanii.  The  American  varietie*  of  tb« 
cowpMi,  howtvur,  aro  torrwrtly  cliu«iile<J  at*  V. 
unffuieiJata  {!'.  SinainU),  while  the  nivmu  1'.  Ca/- 
jnni?  iirojicrly  Hppliw  to  nnothi>r  HixH'ie-x  ejuiily 
(ftatini^iKhed  by  its  much  STiiutl<>r  »nil  mure  titrow? 
roHrt,  and  by  H»  Hmnller  seeds.  By  some,  however, 
V.  un^uieiitaUi  is  considered  to  be  a  synonym  of 
V.  Vaijang. 

Gutgmp/iinil  dntriimtian. 

VarintiM  uf  cnwpnttf  hav^  1>ecnmi:'  widtly  di»> 
tributed  tbruagbotit  the<  world,  bnt  only  in  L'htiia. 
India  nnil  thx-  Kouthorn  nnrt  of  thi>  l'nit(>d  Statoji 
has  thia  plant  b^en  an  important  fa<'tor  in  Fif^i- 
cutturv.  AlthooKh  cultivates]  in  th«  United  Statts 
for  about  a  ccnturj',  nut  until  recent  years  han  its 
cultivation  received  much  attention  north  of  the 
Ohio  and  Cwtomac  rivers,  and  north  or  west  of  Ap- 
luiiuia.1  and  Texas.  Within  tho  past  ten  yeare,  slim- 


ulatad  by  UwUi  ma>li?!  at  th«  various  agricultural 
vxperimvnt  ttatiunx,  Llie  cultivatton  uf  the  plant 
han  been  carriod  northward,  and  it  now  prcniines 
to  fiW  an  importfint  place  throughout  the  greater 
part  of  the  hnmid  United  States.  The  northi-xn 
limit  uf  cultivation  has  nfV<.T  Ijevn  traced  in  detiiiK 
bat  in  a  K^n^ral  way  thic  area  may  he  regarded  aa 
including  tlie  «tat««i  of  Max«uchiJKetbt,  Nvw  Jtrrvt-y, 
Pennsylvania,  mneh  of  New  York.  Ohio,  Indiana 
and  lltinoiK.  oil  of  Miwtnuri,  Konsait,  Oklahoma  and 
Texae,  and  of  courNo  the  region  south  and  east  of 
these  statm. 

Westward  of  thia  line  it  may  serve  a  naeful  pur- 
pose, hut  can  scarcely  cnmpete  with  alfalfa  or  red 
cIoTt*r  where  those  plani«  are  gvnvrally  successfal. 

Vomiiaviiion. 

Thv  seed  of  the  cowpea  is  rather  uniform  in 
L'omjM(>itiun  and  ik  wry  rich  in  nilroKvn,  but  not 
so  rich  in  thip  element  aa  i«  aoybcnn  eced.  The 
furai;e  varivs  conxiderably  in  cnmpnsitinn  becauae 
of  th«  variation  in  the  quantitit«of  pods  and  tt^^iA. 


AKAJ.TBW  OF  Pasm  or  the  cowpea  Plaxt. 


H»y* 

(fTWD  f oragv  * . 

mw>% 

Swil,»h«1lwl- 

Rnllit 

Lmvw** 

Lravm  f 

Fine  ■t«m>  and  leaf  st«ra«  **    .  . 

CaarM  iitemii  ** 

StSDUt 

Fallen  kavss  and  leaf  ntwu  ** . 
Bovtd  and  stabblc  " 


Xoltmn 


Pbt  eanC 

10.70 

83.60 

7S.S0 

14.80 

10.46 

10.S5 

11.05 

8.97 

M7 

10.00 

9.7G 

6Jt6 


Pn-cant 

7.60 

1.70 

2.90 

S.2D 

2.81 

10.98 

1L24 

6,87 

192 

6.20 

20.78 

MTC 


Protalii 


Percent 

16.60 

2^ 

2.70 

ao.80 

6.36 
•22.*X 
18.84 
11.88 

6.87 

8^ 


Flbar 


Per  «iil 

20.10 

4.80 

6.00 

4.10 

41.43 

16.78 

19.74 

43.Dd 

42.1S 

3834 

20.46 

66.26 


baaatncl 


Pciceal 

42.20 

7.10 

7.60 

56.70 

8a-19 

31.69 

3a48 

80.74 

33.12 

38.20 

81.96 

8.82 


Btliar 
Bxiract 


PttfMUt 

2.90 
0.40 
1.50 
1.40 
0.46 
7.46 
6.71 
1.75 
1.86 
0.» 
<}.62 
1.48 


'Handbuok  or  Eipcrlment  Slarton  Worh. 
••AUbaoia  Suilon  Ballotln,  Kn   lia 


JLouUlana  Staltnn  RallMin,  Nn.  40i  a««TMa  for  12  Tarl«tlai. 
HsBry'a  "Fiwlii  and  FrMliit." 


pBRTaOINO  COMBTrrUWTI   Dl 


Pabib  or  1B8  CovTSA  Plant. 


Batira  plant  ib) 

Hay.  blooming  alage  (d) 

Hn/,  riiwninK  iilae*  (d)      

Luvn  <«} 

LuVH  {b) .  . 

Flat  Mama  and  leaf  suom  (a) 

Leafrtiinw(M 

C«uw  aterat  (a) 

8t«IH  (ft) 

Faltca  UavM  and  W(  atofn*  (a) 

RipMtian;  itnite.  fallen  1««vm  and  itfoia  (a)    .  . 
Blooming  ata^,  fallen  1eav«n  &nd  leaf  >teai  (a) 

Pallra  Icsvea  [i!l 

RmU  MtA  ttubbi*  111) 

RiMtaand  stabble.  hiootniniietaice  (a)     ,    .    ,    . 

Rmla  and  atobble,  rlpeRtaK  nlu«  <a) 

Eootartl 

fUratafe) 

DrM  lub«iKlea 


K^atn* 


Par  MM 

10.96 

8.1S 

9.06 

10.6.=i 

ll.Ofi 

&»7 

a&i 

8.47 

10.00 
ft7& 

7a» 

&80 

IttBl 

5.25 

7.00 

7.n 

id  12 


VilTCgAB 


POTMnl 

1.96 
2.fi7 
£46 
3.fi9 
3.01 
1.90 
0.96 
Ul 
1.09 
1.67 
1.83 
1.36 
t.92 
IJ« 
1jO& 
1.17 
1.82 
1.09 

aos 


naaplMirt9a«id         PoUak 


P«rc*nl 
0.R2 
0l81 

0.8IS 

a78 

022 

ac4 

0.60 

a42 

0.34 
0.S7 
0j64 

OLfiS 

0.30 
OiB 
0.41 
Ol48 
a42 
0.33 


(•)  AlalMua  Slii<i"»  Hal1f>t)a,  Na,  I30i     Kt-nf  >  niioll**.        lAI  Iflolaiana  Rtatl-DD  BuUalln,  Ko  U|  awmi*  U  rariaUaa. 

(cl  boulilkiia  BullMln.  Ko  Ui  I  (arlBljr. 
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VaritHt*. 

The  cowpea  is  subject  to  sach  wid«  tind  easy 
v&riution  lui  the  nsuU  of  climate  and  uthtrr  tnvi- 
ronnumt  Uiat  any  Irtiatnitrnt  at  varieties  is  unisat- 
wfactory.  More  than  imc  hundivd  diiTerent  namfts 
Are  OD  rw!Ord  purporting  tu  be  naimed  of  varietiux, 
but  in  niality  miiny  of  thi^tw  ar<!  synonyms. 
Oodaon  atstea  (Louiiiinnn  Exptsrimoni  i>tatinn,  Bul- 
letin No.  -10 )  that  tlwrft  arc  probatily  about  five 
botaniciil  vurictios,  namely,  thv»c  with  (1)  rvd 
seed,  (2)  bloclc  seed,  (:{)  white  need.  (4)  the  cUy 
v»rietie8,  and  (5)  craniU.'  mid  simtliir  airuins. 
with  fine,  dark  m;irkinKB  on  a  brown  background. 
Ho  regardii  all  othf-rs  iw  connecting  linlis  or  intei^ 
mcfdiutti  hybridti.  However,  wa  muKt  rocuffnize  a 
considerable  number  of  trno  agrii^ultiiral  varieties, 
with  fairly  good  dietinctii>ft*,  whiilcver  may  hiivt- 
been  their  nriein.  I'crltniM)  the  best  atteni|>t  to 
clanaify  any  cunstderubli'  ntimbur  of  varieties  vaie 
tbut  made  by  Stamps  tn  Bulletin  No.  26  of  the 
Georgia  Rxpt^riment  Staliun.  whtcll  claMltlcatlon  in 
hyr(>  i;uot«i ; 

"AmoDK  the  more  important  ch&rneteriiiticiii 
which  distinguish  the  ditFerent  varieties  are  the 
foilowinc,  in  the  order  of  thuir  probable  impor- 
tance : 

CHARACTBKISTICS : 

(1)  Form  of  pea.  Main  diviaions : 

(tt)  CrowderB. 

(b)  Kidneys. 

(2)  HaitU  of  grmi/h,   niriBioiw: 

C'l)  Trailing. 
C4>  Reciimhenl. 
(e>  Semi- recumbent. 
(rf)  Kn^ct. 
(8)   Time  t>f  maturity.   Diviaiom  : 
(a)  Very  early. 
(6)  Early, 

(c)  Medium. 
id)  Ut«. 

(e)  Very  !at«. 
(4)  Color  fifpai.   DiviBJons: 

(a)  Unrk  t)od8. 

(b)  Light  \xAu 

(&)  Cohrufpca*.   Divtsionit  too  numerous 
tn  sjuxify. 

(6)  Site  qfjmU.   Divi)iii>ii»: 

(a)  Very  large, 

(b)  I^rge. 

(c)  Medium. 
id)  Small. 

(e)  Very  snull, 

(7)  Sixofpau. 

(o)  Wry  large. 
ib)  Larue. 
(c>  Modium. 
(rf)  Small. 
(e)  Very  small. 

(1)  Form  ^  pta. 

"The  form  or  shape  of  thv*  pea  nocensaHIy  in- 
Tolvttfi.  ad  welt,  the  form  or  shape  of  the  pud.  Two 
main  fonns  app«ar  to  be  a.«ium('d :  (n)  .\  rounded 


fono  M  el(w«ly  packed  in  the  ped  that  the  8ide«  of 
the  pea  are  flattened  or  indented,  givinc  the  pod  a 
tightly  stutft-d,  corrugiitcd,  pk-thuric  a[>i)caraiice. 
This  claaa  of  pi-u  ia  known  m  crowder.  (bi  A  llat- 
teiiMl  form,  kidney-shapvd.  and  pla<;iMl  fartht<r 
apart  in  the  pod,  which  is  iimuuther  and  tvaner  in 
appi>arancc.  The  pods  of  crowders  ans  ganhrnlly 
stnhby  and  short,  thme  of  the  kidney  type,  long. 


.  --^ 
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or  KMi'Tnl  nelil  miiilldoiii. 

"Both  ef  these  tvpea  combine  indincriminatelT 
the  other  point*  oi  difference,  being  of  diverse 
sizes  and  colors  of  pea  and  of  either  shade  of  pod. 
while  thuir  habit  of  growth  is  as  likely  to  \hs  trail- 
ing lis  erect,  and  they  are  of  alt  stages  of  niatnrity. 
Among  the  forty  odd  varietitw  tvuled  thiK  y^tar  at 
the  station,  the  following  are  crowdera — all  the 
others  kidneys : 

"Mu«h,Purplp  Hull  Crowder,  Red  Oowder,  Small 
Lady,  .Smith  No.  It,  Spt-cklvtd  Orowdur,  Sugar 
Crowdur,  White  Crowder.  Williams  Hybrid. 

12)  JIabit  of  growth. 

"The  following  divisions  olitain  in  regard  to 
growth : 

(o)  Trailing:  (!onch.  Red  Eye,  Williams  Hybrid. 

(ft)  Recumbent:  Calico, Congo,  Large  I-ady,  Li- 
lac lied  ?od.  New  Kra,  Pony.  Red  Crowder. 
Red  Kipper,  S-nddlfback,  Small  Lady, 
Smith  No,  7.  Smith  No.  9.  Smith  No. 
14,  Speckled  Orcwder,  &igar  Crowder, 
Vacuum,  White,  Whit«  Brown  Hull,  White 
Crowder.  White  fiiant. 

(0  Semi-recamhent :  Black,  Black  Bye.  Bio© 
Hull,  Chorot:iti>.  Constitution.  Everlasting, 
Forage  or  Shinny,  Cranite,  (loarl,  Mathews, 
Mu«h.  I'urplo  Hull  Crowdor,  R.-dding.  Bed 
Yellow  Hull,  Rice,  Shrimp,  Kmith  No.  15, 
Taylor  IVetific. 

id)  Erect:  Clay, Coffee. Qoadroon, Red, I' nknown, 
\Vhippoorwll],  Wonderful. 

"While  the  four  divisions  enumerated— trailing, 
recumbent,  Bcmi-reetiinWnl  and  i-rect  — are  suffi- 
ciently dintinct  to  form  eoparate  claasca.  it  mofit 
be  notttd  that  any  variety,  no  matter  how  erect  ita 
general  habit,  will  trail  or  run  before  the  end  of 
the  season  if  planted  very  early  and  in  rich  ground. 
This  characteristic  has  led  to  some  confusion  in 
the  idontincntinn  of  varieties. 
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(3)  Time  ttf  maiurity. 

"the  divisions  with  rogari  to  maturity  an> 
tren  moru  dintinct  t)iaii  tlicMu  clianuti-rixing 
growth :  they  are  as  followtt : 

(a)  V«ry  Early :  ChocaUte,   Coafio,   New   Era, 

Vacuuin.  Whil«  Gi»rt. 
(ft)  Early:  (Iranite,  Hed  Urowdt'p,  Rod  Eys,  Red 
Yellow    Hull,  Siifidlcbaflk.   Smith    No.   9, 
VVhipiJiKirwUI, 

(c)  Uvdiucn :  Ct^lTi-c-.  IirU'^e  I<iidy,  Lilac  Red  Pod, 

Uiwh,   Ponv.   Small   I^adv.  Smith    No.  7, 
Smith  No.  j.'.,  While.  Wtiitc  Brown  Hull. 

(d)  LaIq.  itiat'k  Eye,  EverlaHting,  White  L'row- 

der,  Willinma  Hvbrid. 

(e)  Verj-  Ut« :  Ulo*!;,  Ulue  Hull,  Calico,  CJay, 

Conch,  I'Vraitc  or  Sliiniiy,  Gourd,  Mathews, 

Purple  Hull  Cruwdvr,  Quudruun,  IW.  R»d- 

diug,    lied    liipiwr,   Ricf,   i^hrimp,  i)mith 

No.  14,  Siwcklwt  Crowdor.  Sugar  Crowdor, 

Taylor  I'rolific.  Unknown.  WomWful. 

"Of  all  variftticH,  ("onrh  is  the  Intiwt  ami   tho 

flattoHt  growtur,  trailing  cloue  to  the  ground  like  a 

irotato  rine. 

<4)  CW»r  <if  forfi. 

'TerLain  varEelk-jt  puon^Mt  poda  of  a  dark  color. 
aom»  almoHt  brown  when  ripe,  othent  reddiah  brown 
and  «titl  othew  blui«h  hbek  or  pur|>k>.  The  color 
of  tha  pod  beans  no  relation  whatever  to  the  color 
of  tho  tnclooed  p^a,  which  rani^c-a  from  pore  whito 
through  different  mottled  shadt-a  tu  red. 

"The  following  pt^ti?  ar«  dark  hulled,  all  others 
are  light  or  yellow  hulled  : 

White  rtrown  Hull ;  color  of  poil.  dark  hrown. 

Blue  Hull ;  i;ulur  of  [hmI.  Ijlue-blai^k. 

Red  Eye;  color  of  pod.  blue-black. 

Pnrplo  Hull  Crowdijr ;  color  of  pod,  purptUh 
black. 

Lilac  Red  Pod  ;  color  of  pod,  reddinh  purplu. 

Saddleback ;  color  of  pod.  purpliiih  black. 

(n)  Gilnr  «/  peat. 

"Naturally,  more  diversity  is  apparent  in  tliis 
feature  than  in  any  other.  The  folluwiui;  list  of 
pea«  tcatrd  the  pn'Si;at  Mvuson  is  groupvd  accord- 
ing to  color : 

White:  Black  Y.yv,  Rlu«  Hull,  Cinch,  Iat«is 
Lady,  Mush,  Ponv.  Ited  Kye,  Rice,  i^mall  Ladv, 
Smith  No.  7,  Smith  No.  14.  Smith  No.  ih. 
Sugar  Crowder,  Taylor  Prolific,  Vncnnm, 
Wait*.  White  Brown  Hull.  White  Crowder, 
Whitv  (Jiant. 

Lemon  :  Smith  No.  i). 

P»le  Buff:  Unknown,  Wondurfut,  Quadroon. 

Piakish  Butr :  Everla«ting. 

Cream :  Clay. 

Cl«ar  Pink  :  Shrimp. 

Dnll  Red  :  Purple  Hull  Crcwder.  B<d,  Red  Crow- 
dor,  Redding.  \fxA  Ripper.  Ite^l  Yellow  Hull 

Lilac  Mottled  :  Lilac  Red  P<xl. 

Red  Mottl«d  :  Calico.  Saddleback. 

Brown  Mottled :  Chocolate.  Coftee.  Willianu 
Hybrid. 


BnwB   Bpaokled    (on    gray  grannd):  Granite, 

8pM^dMCrowd«r,  Whippiiorwill. 
Brown  Speckled  (on  blue  ground}:  New  Era. 
Black  MottlL-d  ;  <-!vurii,  Miithcws. 
Jet  Black :  Black,  ('onstilntion,  Congo,  Forage 

or  Shinny. 

(6)  Sizt  qf  podt. 

(a)  Very  large :  Calico,  Gourd,  Math«wa. 

(i)  Large ;  Black  Eyo,  Clay,  OiTee,  CoDcb, 
Congo,  Forage  or  Shinny,  fjrnnite.  Quad- 
roon, R«d,  Smith  No,  15.  L'nknuwn,  Vacuum, 
Whippoorwiil.  White  Ciant,  Wondorful. 

(p)  Modium  :  Block,  Bluo  Hell,  ChocoIfttM,  Ever- 
lasting, Lilac  Ited  I'od,  New  Era,  Red  Eye, 
Red  Hippi^r,  Suddli-I>&ck,  Smith  No.  9, 
Speckled  Crowdcr,  Taylor  Prolific.  White, 
Whit*  Brown  HdH,  White  Crowder,  Wil- 
lianu Hybrid. 

(<f)  Small :  Constitution,  l.arge  I.ady,  3Iush,  Pony, 
Piirplo  Hull  Crowder,  Rwl  Yt'llow  Hull, 
Rice,  Shrimp,  Smith  No.  7,  Smith  No.  14, 
Sugar  Crowdvr. 

(«)  Vary  Small :  Red  Crowder,  Reddtag,  Small 
Lady. 

(7)  Ste  ly  pM. 

(a)  Very  Large  :  Calico,  Congo,  Granite,  White 
Giant. 

{b)  Lsrjje :  Blue  Hull,  Coffee,  Courd,  Lilac  Red 
Pod,  Mathewii,  R«d  Ripitcr,  Rwl  Vt-llow 
Hull,  Smith  No.  9,  Speckled  Crowder, 
Vacuum,  Whit«  Crowdur. 

(e)  Medium  ;  Black.  Black  Eye.  ('hocolate.  Clay, 
Corch,  For&Ke  or  Shinny,  Muah,  Ni-w  Era, 
Pony,  Purple  Hull  Orowder.  Quadroon, 
Red,  Ri^  Crowder,  Red  Eye,  Smith  No.  7, 
Smith  No.  \i>.  Taylor  Prolific,  Unknown, 
Whit«  Brown  Hall.  Whippoorwiil,  Williama 
HvWid,  Woniii^rful. 

[d)  Small :  Everlaating,  Large  Lady,  Redding, 
Rice,  Saddleback,  Shrimp,  Smith  No.  14, 
Sugar  Crowder. 

(*)  Very  Small :  Constitution,  Small  I-ady,  Whit*. 

"The ru  aru  other  minor  charact«?rlHlic».  a«  that  of 
nnonth  and  wrinkled  surface,  serving  to  dialingttiiU) 
vari«tiu«othBrwiae  apparently  id»^nlica!.  Blue  Hull, 
Chocolate,  Pony,  Saddleback.  Vacuum  and  White 
Giant,  are  wrinkled.   All  of  the  others  are  amooth," 

Detailed  Hcwriptiona  of  a  nnmlwr  of  vnrioitiea 
may  be  found  in  bulletins  of  the  varioiu  agricul- 
tural expurimcnt  stationK,  ii^peciiilly  iu  Georgia 
Balletin  No.  2ti,  Texas  Bulletin  No.  34.  and  Louia- 
iana  Bulli:>tin»  N'on.  19  and  ^. 

In  the  Gulf  iitat««.  the  two  vari4>tie»  moat 
extennimly  grown  are  Whiiopoorwi!!  or  Speckled, 
and  Unknown  or  Wonderful,  ]n  yield  of  foragi? 
the  Unknown  is  at  or  near  the  head  of  tho  list 
in  the  southorn  part  of  the  cuttuD-Wt.  Its  large 
yield  and  relatively  upright  growth  make  it  a 
favoriU'  for  forage,  while  its  lieavy  yield  and  large 
fltenis  and  roots  make  it  one  of  the  beat  for  the 
improvement  of  the  soil.   It  is  not  suitable  for 
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ffr^rwinic  for  «M>d  much  boyvml  thv  limit  nf  the 
CuK  ftA'l  Rvuth  Atliintic  ntal^io,  nor  for  iiny  pur- 
Mw  in  Um  fu-  Nfirlli,  buinfc  ii  mrjr  Ut«  vAriet>. 
WhIppoorwIII,  n  buHhy  or  ()rnct,mth4.tr  wrly  viu'iety, 
In  n  Kvnvnil  favorlUt  fur  mhkI  priNlucttun.  uni)  ia 
■ullitlilu  fur  cultlvoliun  fur  f(irat{L>  rirnoil-inipruvc- 
mcnt  RA  far  mirlli  iw  Nnw  York.  The  v«ry  early 
varli>lii»i,  for  pxtim|il«  New  Km,  Wftiren  Hybritl. 
Wftrrcn  Kxtrn-hlarly,  aii<l  K^tru-Knrly  Bliick  Kyc 
Riittiin>  »vvt\  ciini*l(lnraMy  ntirlh  iif  thfi  line  wht^rti 
thi>  Whl|i|iiinrw-ill  c^(>mpli<t4>[y  maturra.  Kiit  lH>th  in 
ihii  Nurtli  ami  South. oarliniuM  lit  hI  the  socririce  of 
jrlolil  nf  forikici*.  On  tha  ntlivr  hnntl,  th«  Now  Bra 
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tion,  the  vari«tie»  k-uding  in  yield  of  forajje  vcre 
Itlacli,  Mathews,  Gmird,  White,  Taylor  Prolific, 
Hltic  Hull.  Speckled  Crowder.  TVTiit«  Crowdcr. 
Moah  atid  WilliamB  Hybrid.  At  the  Alab&ma  Sta- 
tion. .imonR  thft  most  prolillc  [inxl iici*ra  of  forage 
are  Uriknuwn  or\l'i''nderful,Clay  and  Iron.  Amufig 
the  varieties  yieldinft  moHt  aeod  at  the  aouthem 
ox|wrinii.-nt  utatiuns  atx-  Dlack.  Clay,  Unlmown, 
Taylor,  Nfsw  Era  and  U'hippoorwill. 

Conditions  thai  tt-nd  tu  dwnrf  thu  plant.  Lo 
make  it  more  erect  or  buahy  and  te  hasten  matur- 
ity aro  {!)  planting  lat^'  In  the  flci^tut  and  (2) 
growini;  the  parent  SH-tl  in  high  latitudes. 

OuUun. 

SjU.— The  cowwa  is  adapted  to  «  ^ide  nae« 
of  land.  bcinK  able  to  maki-  some  growth  on  prac- 
tically all  iiditH  exn>pt  thowt  th^t  continue  veb 
during  tli«i  Hummrr.  Xear  the  nortb«ni  limit  of 
itEi  cultivation,  sandy  and  loamy  aoUa  are  pivfv- 
ftbl«,a8  thev  haih'n  mataritT.  Then  itn  beat  nae 
is  for  80)l-unprovem«iit.  which  iodicstes  that  its 
utnual  place  ts  oa  Boil  too  poor  or  otherwiae  an- 
flQit«d  for  tha  awxesnful  erowtk  of  r«d  olowr. 
A  moderate  degree  of  acioitj  ia  noC  fatal  to  its 
thrifty  growth. 

CTiaia/r.— The  oowpea  it  a  aatire  of  a  warn 
elteat*  and  \«  vory  Kiu)c«plibl«  to  frcMt.  Near  the 
northern  limit  of  its  ealtivatioa  it  Mttt  ba  «tan«d 
u  early  as  thn  bcamid  is  wcU  aettlad.  ao  as  to  nira 
time  for  it  to  reach  the  deaired  deerM  «f  aatta- 
rilT:  bat  plaattoc  ahooU  bedefefrediiBta  Aesafl 
i*  fairly  warn.  In  tbe  GvM  $Ulm^  Um  cuUnk] 
pnt'ticable  dat4  for  mwiag  is  tha  tatter  fart  at] 
April,  bat  thte  i*  «nis]1r  at  a  diaadtiataga  taoffti 
wWb  two  ctoff  yrjvar  are  dtsiral  oa  tfce  i 
land.  May  aid  Jaae  are  tW 
iatbeSoBtL  la  Mavwch  tfe  tatter  part  sfJi 
aad  tvij  part  of  Ja]j  kan  kasa  feari  mm*  4^ 
airaUa  data  for  sowiac  wayBas  Ikaa  tals  Haj 
aaisattr  Jua.  Ekriy  sowtac  feaa  a  taadMn  t» 
cuae  tlM  yiHdarttaa  if  M  awassj^  gMvttar* 
raiMn.  tai  ■•T««n  diBRt  tht  tadUi  «f 
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dropped  either  by  hand,  by  &  one-tiorse 
V  by  ttiti  modern  corn-pianler  in  which  the 
celh  in  the  dropping  platta  may  be  filled  to  fit  the 
p»M,  or  by  tile  gmiTi-^Irill  with  miMt  of  ihn  otitlotA 
closed.  The  (rrain^rllts  best  ad^pli^  to  thin  [lur- 

nnK  thetHij  havinjf  gracity  or  friptinn  tec-ding 
jw",  aa  the  f«rci>  lewis  ernck  a  much  \M^vr 
pcrcvntage  of  the  peaa.  Urillme  and  cultivation 
naiuUy  affunl  tbo  turf^-r  yield  vf  m:i-d. 

jKe  «e«i.— The  preferred  quantity  of  seed  for 
mwidg  bruiuk'iutl  b  four  to  six  yn-Vi  (n-r  acrr.  but 
varieties  with  larga  seeds  may  require  a  larger 
amount.  For  planting  in  drill)*,  twn  to  thri-i^  porks 
per  acre  are  usually  uutlicient  wh«n  tfa«  hiwh  ure 
wide  cnontch  to  p.™it  cultivation.  At  the  Arlian- 
sae  station,  it  hju  boon  found  that  the  coniniion 
practice  m>enli(iniid  a.h)ove  invnlvi-^  a  lare«r  quan- 
lity  of  MM.-d  than  te  noceA»ury.  In  case  drillLiJ  and 
cultivated  cowpeaa  axe  to  be  mown,  care  most  be 
taken  to  ciiItiviiC«  Icvrl,  uxing  onlinary  culti- 
vators, or,  in  the  South,  heel  siTapeH.  In  the 
Soath,  cowpeaa  are  often  sown  broadcaat  or 
drillt^i  nmoni;  the  growing  corn.  The  ficivl  is 
planted  when  the  cultivation  uf  the  corn  in  nearly 
or  igiiitu  finished. 

TnaeutatioTi  haa  never  been  found  neceiwBry  in 
the  A*uth  becanj*  of  the  general  prevalence  In 
BOUthorn  soile  of  the  ^rm  that  causet;  the  devel- 
opment of  tubercles  on  the  roola  of  cowpeaa. 
However,  there  may  be  small  area«  in  which  this 
cri)|i  ia  tu.ii(lt>m  cultivated,  wlK're  at  fir^t  it  will  be 
an  adrantiii^  to  nac  as  inoculating  mutvrial  1.000 
or  mon?  pounds  jier  iicrp  of  pnlverized  soil  from 
a  lield  where  cowpeas  have  recently  gTi»wn  and 
developed  abundant  tubercles.  In  a  number  of 
localities  in  tbo  northom  and  weat^m  stftt^Ji,  whon 
cowpeas  were  lirat  introduced,  few  nodulee  devel- 
opvil  on  the  ruulR;  whenever  thia  occurs  the  Qetid 
for  inoculation  i»  indicated. 

PeUhmti'iji.  -The  cowpea  ia  A«lf-po]linat«d. 
DodHon  made  notes  of  tnu  insect  vuiturs,  and 
concluded  that  insects  were  seldom  concerned 
in  bearing  pollen  fn>m  bloom  to  bloom.  Artifieiiil 
erosft-polii nation  ia  exceedingly  diRicnlt  in  the 
licld,  but  a  larger  porcent&gu  of  hand-jxillination 
ia  sncceasful  when  the  plants  are  grown  in  a 
xrecnhniiw. 

Otrnpaaion-croppinp. — Since  th«  leave*  of  the 
cowpea  easily  fall  otT  in  curing,  unlean  weather 
conditiong  aru  olt'^g^'ther  fuvorablo,  it  is  sutne- 
times  advantageous  to  grow  cowpeaa  in  connec- 
tion with  rtomo  Kra<*a  crop,  thu  prmcQco  of  which 
makex  curing  quicker  and  entangles  the  leaves. 
thus  preventing  thuir  \(if».  For  this  piirpo«e  the 
lattntt  varielief  of  mtllet,  especially  (lerman  millet, 
are  satisfactory  for  mixing  with  the  early  varie- 
tiua  of  C'iw]>ea>>,  Rowing  one  to  uno  and  on^-half 
pwka  of  millet  per  acre  with  one  buahel  or  more 
of  cowp«iM).  &':iyt>L'ans  are  sometimes  grown  in 
connection  with  cowpens.  Many  southern  farmers 
prefer  a  mixture  of  cowpeas  and  amiier  (wrghum, 
about  one  bushel  of  each  per  acre.  The  admix- 
ture of  sorghum  greatly  inrreaMw  the  yield  on 
fair  or  good  l»nd.  but  somewhat  incr^usw  the 
difficulty    of    curing    the    forage.     .\    volunteer 


growth  of  crab-grsM  w,^rliap»,  in  tUGolf  et«tea, 
tho  must  genetiillj  aotuffictory  addition  to  cow- 
pea hay. 

A  !<iitl«facti»ry  mixlurw  for  the  silo  conriata  of 
drilled  corn  and  cowpea.i,  tho  lattor  som^aimes 
being  drilled  in  aovrral  wt>uks  after  the  planting 
of  th^  ourn.  Although  the  cowpeaa  usually  con- 
stitute  the  enialler  part  of  this  forage,  their 
prtiscncc  serves  to  increaee  the  percentage  of 
protein  in  the  silage. 

.Vrt«i»ri'ft;/,  — The  oowpoa  is  most  useful  on  the 
poorest  grsdes  of  land,  hut  often  niMtdfl  tbo  hi-lp 
of  commercial  fcrtilineT*.  In  the  S(.>uth,  the  moat 
general  requirement  is  for  phosphoric  acid,  although 
on  some  poor  and  very  sandy  soils  tho  addition 
of  puta«h  OB  well  as  phosphate  is  proBtnble.  Test» 
in  iJlelaware  and  Connecticut  indicati.'d  thiit  p«t- 
aish.  which  was  MtvA  at  the  rate  of  lAO  pounds 
(muriate  of  pota.<*h)  per  acre,  was  the  principal 
fertdiwr  necdiiMl,  A  common  application  is  2UU  to 
400  pounds  of  acid  phosphate  per  acre,  to  which,  on 
soils  needing  potash,  may  bo  idded  fifty  pounds 
of  muriate  of  potash  or  an  equivalent  amount 
of  kainit.  The  cowjieu  Ih  a  leguminous  plant,  and 
so.  afltT  reaching  the  stage  at  which  it«  roots  are 
abundantly  supplin]  with  tBberc)«#i.  derivvs  ita 
nitrogen  very  largely  from  the  air.  Hence,  the 
use  of  nitrogenous  fertilizers  is  not  gonemlly  very 
economical,  though  tho  cowpea,  in  common  witli 
nearly  all  other  plants,  thrives  beet  in  th«  pr«t»- 
encu  of  vegetttble  matter,  and  profits  icreatlv  by 
an  application  of  stable  manure,  of  wSich,  how- 
ever, more  ailvantageoos  use  can  usually  bo  madi-. 
The  yield  is  very  slightly  increased  by  applications 
of  nitrate  of  soda,  and  nitrngenoug  fertiliierv  have 
little  off^'Ct  on  the  composition  of  the  resulting 
forage.  In  one  test  at  the  Conntioticut  Starrs 
Gxpuriment  Station  (Report  1S93).  potash  nob 
only  increased  the  yield  but  increa'»ea  the  per- 
centage of  [irotein  in  the  foruge. 

IIaTimt\ng.—\a  curing  cowpea  hay.  the  saina 
rules  obtain  as  in  curing  clover  bny.  G>ipi>c[al  cars 
must  be  taken  to  leave  the  cut  forage  exposed  to 
the  sun  In  the  swath  for  an  short  a  timu  an  practi- 
cable, the  curing  being  completed  in  cocks,  or  in 
such  other  way  ns  to  prottK:t  the  bulk  of  the  hay 
from  long  ex|x>sure  to  the  sun.  No  definite  rule 
can  be  given,  but  it  i.s  usual  to  rake  the  hay  twenty- 
four  to  thirtv-ttix  hotiw  aft«r  mowing  and  to  pilo 
it  in  cocks  the  afternoon  of  the  second  day  after 
mowing.  Here  in  fair  weather  it  should  remain  for 
two  or  three  days,  at  the  end  of  which  time  the 
cocks  may  be  oitened  for  a  few  houra  before  being 
hauled  to  the  barn. 

One  method  of  }iay-curing  is  thus  described  in 
Bulletin  No.  40.  of  tho  MliwiaKippi  KijH>riment 
Station  :  "The  mower  is  started  in  the  morning  aa 
soon  as  the  dew  is  off  and  ran  until  noon.  .  .  . 
.\h  soon  as  the  top  of  the  cut  vine  is  well  wilted 
the  Held  is  ran  over  with  a  t«^der.  .  .  .  When 
the  crop  is  very  heavy  the  tedder  is  used  n  second 
time.  V  ines  that  have  been  cut  in  the  morning  and 
titdderod  in  the  afti-rnoon  are  UHoally  dry  enough 
to  put  in  small  cocks  the  next  afterooan,  and 
if  the  weather  promiaea  to  be  favorable  they  aro 
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allowed  U)  rcmuin  \a  Hio  cvcks  twu  91  Uirco  iayv 
before  they  are  hauled  to  this  barn.  If  it  ahouW 
rain  before  thu  vines  are  [lut  in  t-wks  they  are 
Dol  touched  until  tht^  xurface  is  wt;tl  driei3.  ami 
are  then  led^E^  as  though  freshly  cut.  We  find 
thu  only  wiri)  pbiii  ]»  to  |iul  t)it<  h;Ly  for  a  tvw 
WMiks  in  a  eUiek  covered  with  Btraw,  or,  atill 
bcttiT,  in  a  barn,  whi:r«  it  shoold  not  bo  piled 
too  deep.  After  a  month  it  may  be  packed  withont 
danKvr  of  finding  moldy  or  dusty  buy  in  iliu  cen- 
tfrs  of  the  huh*. 

Some  [lerstins  ntnro  cowiH-a  hay  in  thtt  hjirn 
when  merely  well  wilti^,  and  disavow  any  f^itr 
of  spontaneomi  conibttstlon  or  maiding.  When  this 
ift  done  it  i«  tieccMftry  that  the  crop  bo  nearly 
mature,  about  one-half  of  the  poJti- hav ing  a»*urn>.-d 
a  8trawiMj|iir;  tbat  thert-  bo  no  external  infii^ture 
on  the  plants  when  placed  in  the  mow;  and  that  the 
hay  be  not  movi^l,  no  matter  how  hmt  it  niity 
become,  hImch  forking  over  the  buy  would  admit 
additional  onygen  that  would  facilitate  fifrmonta- 
tion  or  combui4i«n.  Until  more  ie  known  of  the 
conditions  under  which  this  pnicvdun.*  may  bv 
Bafil>>  it  ciLnnub  hv  generally  n!Cunimenrk-<]. 

In  the  aoiithem  states.  Pepttmlier  and  October 
ar«  utiually  thu  clri^Nl  months,  and  if  the  crop  c<tn 
bn  liuwn  at  eticb  lini»  ax  to  bring  the  haying; 
Bsascn  in  these  months,  this,  toRfther  with  the 
uw  of  haycaiva  (Fig.  279),  will  greatly  reduco  the 
danf;er  of  loss  in  cuiinR. 

Thu  harvcKtinif  of  cowpea  m^i  a  not  yet  on 
a  satisfactory  basis.  The  pods  are  Tiflnaily  picked 
by  hand  and  afterwards  shelled  by  beatinK  with 
a  flail.  PioVers  have  been  patentol  and  tt-sted, 
but  never  eict»>nsivoiy  manufnetnred  nor  aiJopti-d. 
HftTid-jiicking,  the  nsual  procedure,  is  tijo  siow. 
The  most  rapid  method  i«  to  cut  the  vim-s  after 
most  of  the  |K>ds  have  mutured,  tieiag  a  ntnpcr  or 
scythe;  carefnlly  to  cure  the  whole  in  cocks;  and 
to  pan  tbe  vines  and  puds  throui^h  a  shredder, 
which  craclu  very  few  of  the  peas.  Some  persons 
advice  nmninR  the  vines  thTongh  a  grain  thriMlier. 
driven  at  low  jt|«*d  and  with  blank  coneaves,  pre- 
cantione  which  in  onr  experience  have  not  entirely 
[inivpnUMl  the  cracking  of  a  coosiderable  propor* 
tion  of  the  peas. 

VKg. 

The  cnwpen  in  useful  for  the  following  purpofxw: 

(1)  Por  the  improvement  of  the  land,  through 
th*  addition  of  veuotablo  matter  and  of  nitrogen 
flecarvd  from  tho  soil  air. 

(2)  For  for.iffe  that  may  be  utilised  eitbrr  aa 
hay,  at)  a  soiling  crop,  fwr  silage,  or  for  pasturage 

0)  For  the  production  of  a  highly  nutritious 
0»ed  crop  that  M-rves  a»  food  for  mankind  and 
for  domeutic  animals. 

(4)  Ab  a  erop  to  tit  the  land  for  nod,  in  the 
North. 

He  tnoKt  profitahltt  means  of  otitii:ing  the  crop 
is  to  oae  the  top  as  forage,  and  to  secure  in 
addition  the  very  considerable  fftrtiliiing  effect  nf 
thx  root*.  Htnbhiv  and  oihi^r  reeidiie  left  on  thu 
land.  By  this  method  the  foraj;*  i^  utilised  twice, 
oneo  oa  food   for  animak  and  latvr  in  the  form 


of  bumyurd  manure,  which  will  tlivn  be  very  rich 
in  nitrngeti.  If  the  crop  cannot  be  converted  into 
hay.  the  next  bent  line  Is  to  paatore  it.  thus  leav- 
ing most  of  the  fertilizing  material  on  the  land. 

Thii  analym-ji  horetofore  given  Bhow  that  all 
parts  of  the  cowpeu  plurit  are  rich  in  nitrogen. 
The  hay  is  similar  in  composition  to  wheat-bran, 
and  experiments  at  the  Alabama  Experiment  Sta- 
tion (Bulletin  Ko.  i:^'!)  itltowed  that  one  ton  of 
cow[.H-a  buy  was  practically  W|ijal  to  1,720  [Hiands 
of  wheat-bran  in  the  ration  of  dairy  cows.  At 
tbiK  icUition,  the  graiing  of  cowgM-aA  by  dairy 
COWS-  showed  a  valuv  of  about  five  dollars  pur 
acre  of  cowpeafl  grown  as  a  catch-crop  between 
tho  rows  of  corn,  and  a  voluo  of  aliont  eight 
dollars  per  acre  in  low-pricai  pork  when  nearly 
ripe  cowjieas  were  grazed  by  hogs  (Hulletin  No. 
\\f).  The  cowpea  makes  a  satisfactory  silage 
when  gikiMied  through  a  silage  cutter  and  well 
weighted  tn  the  silo.  It  is  usually  preferable, 
linwevi>'r,  to  mix  in  tho  silo  cowpeas  with  cam  or 
sorghum. 

The  eva-pen  at  afiriiliicr. — What  clover  is  to  the 
North  and  West  us  a  means  of  improving  the  fer- 
tility of  the  soil,  the  cowpea  is  to  regions  nouth 
of  thu  clover-belt.  A  ton  of  cowpea  hay  contains 
about  forty  pounds  of  nitrogen;  hence,  with  a 
yield  of  two  tonii  of  hay  per  acre,  we  have  in  the 
ontir«  plant,  including  roobi  and  )«tubbll^  morvrthan 
300  pounds  of  nitrogen  per  acre,  equivalent  to 
more  than  in  (VX)  pounds  of  nitrate  of  sodn.  Of  the 
total  nitrogen  in  the  plant,  that  in  the  root*  and 
stubble  usually  cnn^titutea  20  to  40  per  cent, 
averaging  about  30  per  cent, 

Cro|i8  grown  after  tho  stubble  of  the  cowpea, 
yield  considerably  more  than  when  following  non- 
leguminous  plants,  but  usually  much  i<«6  than 
when  the  entira  growth  of  the  pr^reding  crop  of 
cow]iea>i  has  been  plowed  under  aa  fertilizer. 

DitKUfs  and  imret  enemwt. 

In  parts  of  the  southern  Rtntoa  near  lh«  eoast, 
and  especially  on  sandy  soil  long  in  cultivation, 
the  cow[n:a  is  BHbjt.-ct  to  the  cowpea  wilt  (A'wwiw- 
mo^pora  raeinfccta.var. trachnphila) and  to  injuries 
of  the  root  by  nematode  worms  (HHtrvdera-  ra- 
(/ffifVfl).  To  both  maladies  thu  Iron  variety  itt 
pnietically  or  entirely  immune.  Mildew,  leaf-spot 
and  otliurdi»ea»(f8  of  thi>  foliage  occur,  but  exten- 
sive damage  firom  these  is  unusual.  The  leavea  are 
aamotimes  eatw  by  gnuBhoppers  and  other  insecta. 

LitmUvre. 

Thi'  liti-rature  on  cowpeas  ia  e.xli-nsive.  MulV 
information  will  be  found  in  the  agricultural  pteaa 
and  agricultural  tiorikit.  A  few  bulletins  and 
reports  are  mentioned  here: 

Alabama  (rollegi?)  Rxperimont  fetation  Rnlletina, 
Nos.  H.  107.  lU,  118,  120,  122  and  12!!;  Ala- 
bama ((.'anebrakel  ExiJcriment  Station  IlBllvtinH, 
Nos.  ^.  10  and  22;  Arkansas  Ex|>enment  Station 
Bulletins,  Nos,  fll,.';ft.  fil,6rt,  70  and  77;  Connect- 
icut (Storrst  Experiment  Station  Biillwlind,  Koti, 
6  and  23;  Reports  1888.  18!t:i,  11816;  Delaware 
Experiment  .Station  Bulletins,  Noa.  46,  .55  and  61; 
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Beports  1892,  1893,  18^;  Georfpa  Ejtperiment 
Station  Bullelina,  Nos.  8,  17,  -JH,  26  and  71; 
niinoifl  Expftriment  Rtation  Bulletin,  No.  &4  ;  K«n< 
tucky  Experintcnt  Statiivn  Rullt^tin.  No.  9S;  ili-fmrt, 
1902 ;  liOuitiiana  Hxperimt-Eit  i^tatian  UuUetiiui, 
Has.  8^  19,  29.  ■lO.  5.'.  and  72;  Michigan 
Eziwiimcnt  station  Bulletins.  Nw>.  2^  and  ^; 
MiniiMip[)i  Expt-rimcnt  SUtion  Bulli^tin,  No.  40; 
Miwtoiin  ICxperimcnt  Stntiun  Bulletin,  No,  2A; 
Mer  JoTHf  Expi^Hmi^nt  Station  Bullrtina,  Nna. 
161,  171  and  M';  Report,  li?93:  Nwlh  Carolina 
^merimvct  Statit>n  Bulletins,  Ntii*.  78,  !)*<  arri  Ifii;; 
OkuJtnma  Kxperimtnt  Slatiim  liulk'tin.  No.  68; 
R*porU  I8r«.  1901  iind  l^iOr.;  South  Carolina 
Experiment  Statkin  K*>[jort,  lS81t;  Tvx.i*  Eit|««-ri- 
incnt  Station  Bulk-tin,  No.  'M;  Vermont  Kxitpri- 
ment  .Station  lii^port,  !t^9ri;  PcnrKvlvania  Kxperi- 
Dii-nt  Station  Keport.  ISyi;  Bali'etin,  No.  130; 
Unitvd  tilattw  Dt-partnuint  «f  Agriculture,  Bureau 
of  Plant  Industry  Hulletin,  No.  2ri;  United  States 
ttopartmvnt  of  Ajrricijltiirf  (Agrostology  fW),  Cir- 
cular, No.  2'I:  Cnite«l  Slatvt;  Departrnt-nt  of  Agri* 
caltDre  Ycnrhnok  for  189G. 

DYES  AND  DYEING.  Piga.  372-378. 
By  C.  S.  PtigfffU. 

DvMtuff  matfriiilB  ktv  ilt'riviil  from  the  animal 
and  Tei^table  kin^oniiii.  und,  in  the  lavt  fifty  yvars, 
thoM  madd  HyDthc^tionLly  from  products  obtained 
from  coal-tar.  In  18n6.  W.  H.  Pcrkin.  an  Rng!i«h 
ch(.-niist,  diiwovt^Ti'd  the  production  of  a  violet  dye 
wh«n  experimenting  with  anilini:,  a  body  fuund  in 
coal-tar:  swHi  aftt'rwards,  other  dyi«  were  made 
from  the  name  products  unil  they  bcTamu  known  utt 
•nilinu  colors.  Ilnfortunately.  these  colors  were 
inferior  to  tho  natural  coloring  nintU-rs,  whirh 
Uifty  siirpnKU>d  in  brilliantly,  ho  that,  althuuf^h  vi^ry 
nuyartiticial  colara  hnvetKHU  made  that  equal  or 
BUrpafw  those  derived  from  natural  produgta  (in 
some  i&Btfincf«  tli*.-  idt^ntiird  natural  prtMluct  being 
made  synlhetitally),  "anilinL-  colors"  ewn  today 
ara  regaTdHl  in  the  popular  mind  w  ith  more  or  lesa 
nupicion.  Ovt-r  twenty-fivo  tlioiwond  pfit«nt«hDVe 
been  taken  out  covering  these  dyea.  or  proceaMfl 
relating  th«r«to,  and  mori^  than  two  thousand  arti- 
ficial dyeataffshave  found  more  or  lesc  commercial 
Taluf.  Thi)  natural  oiilnring  miitl*re  are  rapidly 
becoming  of  historic  inlervst  only  and  lh>.'ir  cul- 
ture Ig  heing  ahandoned.  A  few  are  now  Hecured 
from  native  ln*e«  of  the  fonwt.  Twenly-tive  yeara 
Mao  madder  liegan  to  bo  repliu-'ed  by  slizsrine. 
tfift  coloring  jirinoiplo  found  in  it,  which  ia  now 
naoiifactur«d  in  enormoua  t(uantitic«  ;  and  within 
thelaatsix  yi^rs,  thu  artiliciiil  production  of  indigo 
has  been  compi^lling  tho  producL-nt  of  the  natural 
product  to  improve  their  mothoda  or  soccamb. 
Indeed,  it  is  only  th«^  cheap  labor  of  India  that 
lenders  any  competition  poodble. 

DTfletufTs  9.T0  wfA  for  coloring  all  iioTtJi  of 
aatenale.  Addition  of  coloring  matter  to  a  food 
product  to  divguiffe  iUi  upiwaruncv  or  character 
partakee  of  the  nature  of  fraud.  Harmlciw  color- 
ing inat«riab  may  b«'  used  in  confectionery  and  the 
lUce,  where  it  m  evident  that  no  diwit  is  intended. 


Coloring  mfitoHnlg  vary  eo  much  in  prupeiliii* 
that  it  is  nut  possible  in  tnts  place  to  give  tne  de- 
tails of  their  extraction.  Coloring  matt^m  that 
exist  tueuch  are  extr&cl^  with  th*  proper aolvont ; 
water-alcohol  and  ether  are  the  chief  solvents. 
Many  of  thu  nnlurul  coloring  matton»,  isuch  ae  that 
of  logwood,  are  not  found  in  plants  in  the  free 
Mtat«.  hut  in  rwmhinntion  with  a  ghioosf-likehoiiy, 
and  ar«  called  glucoeids,  and  only  after  a  kind  of 
fermentation  or  oxidation  is  the  coloring  principle 
in  condition  to  ho«xtract«d.  In  common  with  many 
pl.^nt^  poHsessing  medictnai  projicrtiee,  the  special 
ft^rmcnt  also  vxisla  in  the  plant,  »o  th^t  femi«n- 
tiition  proceeds  when  the  proper  conditions  are 
mtt. 

Lul  nf  natural  aninuU  and  ixgctaUe  ailort. 

The  following  very  complete  lift  of  natural  col- 
ors of  vegetable  and  animal  origin,  compiled  by 
Wilton  G.  Berry  and  iiulili.itn.'d  in  Circular  No. 
25.  of  the  Bureau  of  Chemistrj-.  I.lcpurtment  of 
AgricuUiiri",  n-wwa  from  oblivion  many  coloring 
matteni  and  fairly  indicates  their  importance  and 
ma.  The  aource  of  the  color  is  given  in  Uslics : 

AM^T  hnrk  :  Atnni  glvlinota.  YcHdw. 

Alknoet :  Bapkorhita  tinrleriit  fAIJtanita  linrtoria, 
Anehnia  linflona).  Used  in  coloring  oil*,  medlciniis.  po- 
Ritulim,  winu.  eli^.  Ki-d  to  criitiKua.  AUfanoB  green  W 
alio  bMH  prepared  frutii  ttLf  nM. 

Aloea :  Cape  aloe  {Al»f  npifala).  A.  arbo7<'tt:riu.  A, 
lucida,  A.  iTiiccatritU,  A,  Vtra.    telhvt. 

A\  root  or  Airh  mot,  nopnas"^.  miMnjcMi  (Indt&l ; 
itmnda  tHrifilia,  M.  linHaria.   .^lBInina  Ukv,  yellmr. 

AonatU^.  or  aootto,  orloan,  t«ticoii,  oronetto,  attalfr, 
tcTTa  ori'llnnn,  iichioto:  Uixa  Or^Vana.  Uwd  for  color- 
ing oils,  hotter,  Plr.    [Fig.  372.) 

Archil,  or  orehll.  oncille.  orirello,  orchillat  Roe*Sla 
Mimlaptri  (ruw),  K.^MriftirmU  (old).  B.  tintloria.  Aliio 
jin'jinrcid  frnm  ;in,v  liilmnH  cmitiiining  cirrin  or  iljt  iliiri*- 
ftiivf*,  I.  e.,  Koruiiirifi,  IxraHorri,  Evrrnia,  ClaHonia, 
Ramaliiui.  f'wnea.  A|>|iean  ia  liquid,  jjasl*.  and  powder 
fomiK,  the  Inttt^r  bi^inK  a  nutruiiul«<!  dcrlvulivi;,  D/M 
anmordaiited  wool  in  ncotrsl,  alkaline  uid  «cid  Mlatioos, 
givinit  a  bright  Muinh  r«d.    The  color  in  not  rnxt  In  hifiii. 

A»barg  Ar  gandhaki  (AfgbonlRtanl:  Df[pMnium  ZtUL 
Yellow  Inki^  [inspiLPftd  from  tho  bloMnmM. 

Haliiii  u'o-nrt ;  Catalpinia  Brnniinti*.  VjLpMXiiA  Stam 
Baiiiu.  SomeitiDeg  called  Braiilwood,  Soa  under  Ked- 
wdchIii. 

Barberry  :  lirrhrrit  rufffnrii,    V»il«w  liuric  Ay*. 

Banvuud.  or  camwood,  kumbe  wood.  boiH  dii  cam : 
ffapAia  nilufn.  FViim  went  cuiut  of  Africa  and  Jamaica, 
Sm  under  RedwvDdH. 

Bastard  hemp :  Daliwrn  rannabina.    .Alkalln.«  Kolutiuna, 

y»"II"W. 

bilbtrry.  (vr  whortlt-hfrry  :  I'owiniafn  rnpntriiiiamim, 
V.  Mj/rlillut.    Hlui>  to  purplo. 

Box  nijTtl«.  or  ynnj^in  of  C'hinn.  k.tiiihol  of  ItKlin  : 
Sf]/riea  Nagi  (If.  lapida  and  if.  inttsr\fi)lui),  II.  rvbr^ 
.Alumina  lak*.  bniwu  unini^u. 

RriuilH'Dod.  or  fpmninlmnrgii'oo'I.  pi'mfttnbaco  wood, 
fcmumbuck  wood,  hois  do  f^marnbuoc,  rothhola  ;  f/iiiton- 
dina  erida,  OtMl/nnia  Bnmtuiuu.  Chit^ll}'  from  Uriatl 
and  Jamaica.  Sw  under  R«dvrw>da. 

BnwiloKnweiod,  or  JmrtAJca  rfdwocid,  Bihoota  rMlwood  : 
BtUtamta  ip.   S*o  un^i^r  it.-'dwo.wii^ 

Bntkthiiirn  1  Hkamnui  eatkartito.  Purple  iofce  wtaieh 
vben  tn>3l;<.I  with  alkali  bMOnM  grean.  UMd  in  caof»o> 
tiooery  ai  asp  graoa. 
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J)\'¥£  AN'D   DYEING 


Ruckwh^iit :  'Faffopurum  ttrateiuiim.  Ytitlow  rokir 
fniin  IcuvpH  snd  ftM. 

BuLwrcup  :  Batiitintidvi  biUlio4tit  and  other  apeolw. 
Yellow. 

CabbtcB:  Srcm«i  <>t<raf«i.  Contnin*  cauiino,  prol.- 
aUy  iilfnlitrul  with  Dicxyaniofl  of  winx. 

Camwood,  orcuh&n  wood,  pOk-Knbun:  ClucMly  allM  to 
burH-cH^.   t'ruro  Africiui  coact.    Sm  under  KuJuvuiiii. 


-^J- 


CaTwra  :  (^pfpari^  ipmtna.    Vdlow, 

C&riun«1 :  Sujrnr  himUHi  abovn  iu  nii>Hin4[  point  tonw 
tmwTi  and  la  convcrlud  into  carnirifl    Brown. 

CuTiit :  DaupuM  Carola.   Yt-IInw. 

Catechu  :  Acacia  Cnttthu.  (>iitiiu)iiirin  ^itmliifir.  Riown 
to  dull  ni  colors.  Influenced  by  oiidalion.  Conuiru 
catochin. 

Celery,  or  flDBltaec :   Apium  S'^ifrvirnt.   Ypllow-erpTO. 

lAaMOmile  lC«r.i>  or  matncui-o  :  Idalriearia  Ckamo- 
miiia.  Alumina  lake,  )vll«w. 

Chfty  root,  or  cM  radl.  ch«rri  rtjila,  iayave*.  irabnral, 
turbuli :  OldfitUtuliii  umbfllata.  Contains  ntiiArin,  pnr- 
purin.  ate.  Soe  uodf  r  Madilvr. 

ChftlidoiiiH  juici> :  f^tlidan-ivm  tnajat.  I'vllow. 

Cbica-r^,  or  crajina:  Arrabidtra  Chira  iBignonia 
Chiea).  Vnrmilion-rMl  pnwiJHr.  iniiuliihlit  in  wat«r;  ilkii- 
llDe  Rolnlioiu.  orange  to  red. 

(ThiniuH!  itmrn,  or  lokns :  Rhamnut  timctori/i,  R. 
Dahuriea.    Only  gr«en  d\»  olh^r  thuti  chlorophyll. 

Chlncnc  jpUow  :  (lardenm  grand^iira.  Other  Chinese 
jwlliTira  am  wonKslqr,  wonKiilor,  woneirhf,  hoamu-lvns, 
nouR-techli  boanK-pe-pl.  «iid  tt-hoann. 

CbiTnmIc  ocid  :  Alow.  Action  of  nitric  ftcld  on  sioM. 
T«tlow  in  (iJi'oIiot. 

CfalarophTll  ;  (in*n  color  of  plnntH. 

CooMbmI,  or  cDchrallle.  <M)ccionelIa ;  GBcrui  ea'ti 
(drfwl  bodlw  of  Ibti  fom«lu  iiiauvt).   Cootaim  cirmlnlc 


Di-til  tnlublp  in  waMT  with  purple  color  :  lak^i,  red  to 
purple  -,  nlnm  or  tin  lakes,  cochineal  carmine  or  coMWrin. 

l/)tinin  :  Preparation  from  yaung  fnnlic.   VelW. 

Cranbcny  or  retl  bilberry  ;  Vaecinium  I'ilU-ldiM. 
Itod. 

Cudlwar,  or  cudtuard,  pcriH'o  :  Lteonvra  lintloria, 
I'drio/aria  oreiB.0  (lifhcM).  Diffftm  f roni  (irchil  in  bfingin 
|Miwdiir  Bud  fr<*  from  oxeww  of  twinnniu    Rlui»h  r*d. 

Cyanin :  Colonng  niaitor  from  {letiilH  of  lloivere. 
Ociriir*  in  wine.    blue,  tumliiic  pink  w'aU  vuynlAbltt  aeidii. 

Driiuiin'K  liliMid  ipnlm):  Ihrmvnoropt  Itntto,  |{ed  r«ii)D, 
u.ted  chiiifly  lor  colciring  varnwhoii,  for  preparinK  ipild 
lacfjuuns  fur  tooib  linctutvo  and  puwileni,  and  for  titiu nine 
marblwi. 

Draeoa's  blood  (Socotia) :  Pmnrna  CVinoiarf.  Red 
riwin. 

Dwarf  «ld«r  :  Samhuf.iu  Ebalui.  ICed. 

Uynr"*  hroom  :  CtnUla  Hiuloria.   Yollow. 

Dyer*(i  woodmll ;  Agprnila  tiitrfnria.  Contains  colors 
similar  to  allEurirr. 

KidcrtNirry  :  Sambveui  ('awiilenri*,  S.  Rigra.  ii.  pubriu. 
Itod. 

Fairy  cop  or  Wood  cup:  Ckiorotpteniitm,  srujrinonm. 
Calcium  Inkci.  icrvon. 

Flavin, ;  Preparvd  from  onk  borli.  Olive  yollww  to  dark 
brown  piHvdi-r.  Yvllow. 

Forget-me-not:  Myototii  paluttrit.    See  Cyanin. 

Prtneh  purplo  :  I'n-purod  from  arthil  by  ireatraeBt 
with  ncid. 

Fititlc  (old)  or  yellow  Firaiilwood,  Holland  yellow  wood. 
murierdeB  tfinluriern.  buiit  J:iudb.  jtelbholt :  t'ftforopAora 
(tueforia  (Morn*  rinciorio).  ContAini  murin  and  marlurin. 
Yellow. 

FuBtk'  Ivouci);^  or  buis  jaune  do  Untitle,  du  Tirol, 
fioothoh,  iiuitel ;  itkiii  Gftinui.  Conlaina  Ibitia.  Yel- 
low. 

Calaogsl  lChine«>->:  ,4(;>titid  cffieiuarum.  Alknlinn 
Rolutionfi,  yelbw.  tlwd  in  Kuula  for  maklsR  "Katloika," 
A  liquor. 

GalanuaL  (Javanl:  Alpinia  G<Janga.  Alksline  solu- 
tiou,  yellow. 

Gamboge  :  Garfinia  Himburgi.  G.  Marttla.  Fled  reain. 
Laltu,  yellow. 

OsnuicSn  :  Formerly  prepnr^il  from  madder.  Of  bl»- 
toriV  intorwit  only. 

(jonliao:  Gcntiana  luttn.  Alkaline  •oliitinna,  yellow. 

Goa  powder  :  I'vaaarpovo  Aroruha  l.-Iiu(ira  ArareM 
Xgaiar.  Contains  i^brydarobin  and  thryoop'huiic  mnid. 
Yellow. 

Cnlden  fteal  or  Canadisji  yplbw  root :  HydrculU  (Mnti- 
dtnti4.   Yellow  bask-  dye,   Se«  Uediclna)  Plante. 

Harmala  rrd :  J'tganum  Hartnala.  Basic  color  in- 
noluhlc  in  wnt4T  ;  alknlinc  BoluliiMW,  ntl. 

Heartpeane,  or  iiamiy,  lady'«  delieht :  Vtota  trUattiT, 
TM.  arvtmU.  Yieliw  quiTiTtin.    Yellow. 

Hollyhock:  AUtvn  rtnta.  ilalta  tyivfitrit,  U.  rUun- 
d^olia.  i^olulionn,  violel'Tod,  IVimnon  «ith  ncidk  Green 
with  alkaliiiM.    /luinina  lake,  rioleUblue. 

Horae.^hfdtnul  :  lakon,  yellow, 

Indiitii  j-dlliiw,  or  piiiri,  piouri.  [mrrw,  pnrrea  arabkx. 
jnune  iiid li-n.  I*re(niri"l  in  India  from  Ihw  urin*  of  cowa 
fed  on  irmnjEo  Iwnii'ii,  :in<i  tonlaiM  yellow  coloring  mntlcra, 
free  and  In  form  of  matmeaium  or  nalcium  ealb. 

Indfico:  Indi^qfen  .-Inl'i  and  other  npeciun.  |Fi|(.37&) 
loBolnWe  in  wntcr.  IWomoa  aolnble  bytnoattaeDtwiLbiul* 
furio  jicid,  forminic  sulpho  ultit.  Indigo  carmino  (bhel. 
SolublL-undorreduetion  to  indijto  white  in  alkaline  nolutiona 
■cootnininit  a  reducing  ogent.  «Ufh  na  ropprraii.  lln(  doat. 
;:lui;»»,  and  e«rt«in  orRimto  fomeiifa,  bnin  hrinn  em- 
ployed in  wool  dyeiiiK'  ""  riiicwuri!  to  air,  indigo  whit* 
U  oilillzwi  to  indigo,  The  dy^inu  proct'itj  di-itrndii  on  tbia 
roaotion.  Ir.diga  made  artiflcially  in  verj-  lancely  uw«). 
Indifa  WH  onm  as  impurliLnt  product  of  Soulh  Citntlisa. 
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In  1742,  Vi*n)rf^  Imchk,  gati'mo-t  of  AntiKnn,  t^t,  thn 
ftriit  weilji  nf  the  indi|{o  plant  toCurolinn,  to  hUdiiujihW, 
Um  EliziL  Lucaa (afterwards  the  mathi^r  of  Charl(«  C(it«^ 
wortli  fitioJiiieyl.  With  mUL-li  iMrMev»rain:B.  after  several 
£npp»uikini>nu.  iba  «ucc«pd\>ii  in  Kniwintc  Lhr  jilnnt  nnd 
«ilractilie  th«  indigo  fratn  it.  ?iirSiiinii''nt  ehortl;  nflT 
placed  a>  buuniy  on  the  iinnlutliun  uf  inili^u  in  BHtlah 
poMMUOU,  and  thu  cmp  attJiiiii^  u  mpid  dcvvlufunoiit  in 
Carolina.  Id  ITM,  :21C,^^  pounds  und.  in  IT77, 1,107 ,CUU 
poonda  v/wm  prwlucvd.  But  titL-  war  with  thf-  mother 
CMRtry,  thd  compntilimi  of  1ndi(i<M.-ulUr«  In  the  Enet 
iDdiM,  Ihn  unplmwnnl  mliir  rmittui)  ami  thn  iiwitrm>>  of 
lliea  attracted  by  the  f(> mental  ion  !•!  the  wemla  in  th« 
TBU,  and  abuv«  alt  tiiv  AlRturtiinc  inU-rrat  in  the  uoUun 
cn^i  raumxl  th(<  riipid  ilifrlinc  itf  iti  ru1( ore,  anil  in  (hn 
ewlr  part  of  thi«  cj>nlUT)-  it  bad  cvasfi  to  bo  »  aUpli- 
iiTMlurU  althaugh  it  wu»  in  tultivatiun  in  n-inote  |ilaotw  ut 
late  M  184«."  {From  "ftiuth  Diimliiiu."  Uy  Hnrr>-  Uatu- 
monJ.) 

jMikwut"!,  or  jat-lc  fruit  of  Ceylon  ;  ArliKarput  iiil*s- 
ryfalia.   Alumina  lake,  yellow. 

Knmnln,  or  kamoila,  riunnliu,  rottlora;  HekiWMt 
PkUippinrmit  (Htilltrra  lineloriit).  RvA  powder. 

Kennw  bwrJeit.  nr  pnrtUEnI  l>«<rrj>,>ii.  jiuke  Iwrrlea, 
nb^eon  berriw,  acoke  berrlti':  Phi/toliKta  Amrritatta 
iPtuttolaeea  itemndra).    Ri'diJinh, 

Kpmicti,  or  false  kcraim  b«-rriM,  erdnes  do  JMrmMi. 
vennlUuD  vi'^tftal:  Coccui  xlieit  (Jrluil  bodies  of  tho 
female  ioaoct).  Sulutiijim  viil  lakva,  blvud  nd. 

Kind  ;  iterorarput  lUartupiniic,  Bulra  frondoaa,  H. 
tuptrba,  and  TnHotiiw,  Kufedypfui  farymhaM.    K<nl  .-olor. 

Lac-dye,  or  la<!-lac  ;  Cnrfui  laetrr  (from  the  female 
iBMctl.  Colnn  stmllar  to  I'ui'hifivaj, 

Lapachn,  or  Inii^  wiwkI  :  Ttamia  lAipaeka  und  nili«d 
apeciM.   Yell-ow  color. 

Lima  wuikI,  dt  CmtA  Rica  rt'ilwuad :  Similar  lu  St, 
Marthii  wtnuJ.   Sun  umtur  ItudwnmlN. 

l.it)Uiirii:i' :  aiiicf/rrkit'i  s>!abnt.    Bri>ivn. 

Litmiu,  tir  t'lurtit-flol  ;  Hoedla.  Lrranvnt,  I'on'oiorMi 
(lichen*'.  K"^  'ind  blue.  I'nnl  ai  an  iinficiit.or  by  chomiiit*; 
add*  chanirn   tho   fctaa   !■>   ^>d,  nnd   alltaliiH  th<>  rod  tn 

biw. 

lA^ood.  or  Campocby  w'>od,  Ulaubolz :  ffiBmaI«xylHin 


CvmpnhiawMm.  The  iuif«nncnt«d  pxtrnct  fam*  yellow 
aolutinna  if  neutral,  uid  blue  prwipitnte  with  c-alcitrt>- 
aus  ii-al«r.  Thu  unfoRoentod  Hulutlon  uuntains  chiefly 
•A  dofiwido  wtiicb,  on  f«niwntstlun,  yii<ldii  hvmHfixylin. 
and  the   latter  is  eoilly  oxidiied  tn  hvmatein.  Various 
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■Mln<fnifton/rfi>  .iniO.  farmcTtr  xrawB  Is  the 
toath,  mpi  Vtlll  cu)tlY*t(d  la  iodla. 


Ptg.  ]T4.  Hsddei  l/iFrifria  ftn<rurun>).  <■  tiixl  t>  mitl  lh*lr  op- 
LxmltM  ara  tir>il>^>t}i  nul  trnn  laaTaa  lull  Inrx*  liuMlkK 
■lilMiIni  Die  inavu  uf  If.  fiiii4ar«M  uvoiiiiu^lla.     Foruisr 

touimor  ltii>  Turk*)'  red  dj* 

L-olored  laki^s  are  fi>nnpd.  II»niJitnxylm  forme  roKv-red 
culiir  with  alum  and  b  hluuk  violet  lake  with  iron  alum, 
KmDialuin  furma  bluiah  viulet  willi  ullidies ;  n-ddiah 
liurple  witb  sodiuin  corbonutLV ;  reddish  |>arplc  vitb 
ummoaiu;  bluiiih  viulvt  laliv  with  amiDvatackl  co^iwr 
fulfst*  ;  Tiolot  lake  vith  ■mmoniaoal  tin  oMcrtd  ;  black 
trith  aaina&iacal  ircin  alam.  I>if;w»od  and  ftaUc  ar*  Lh* 
principal  natural  coloring  mittt^n  not  y«t  roplac^  by 
artlltnial  prodncti.  They  are  not  nwd  so  eicliislvtiy  aa 
hilhfirto.  Their  eolorint;  [>r!nci])Uu  havn  not  yul  biiun 
made  lynthetically.  and  their  low  prire  and  cood  qualitiM 
keep  thont  imiiuitxiit. 

Lopci  mot:   Toddalia  aemleata.    Cuntnins  brr- 
berin.    Yelkw. 

Ijomatiul:    TritowiT/liu  ilicifiilia,  Tricoiutfiltu 
mgrkoidr*.   Yellow. 

Usdder:  Riikia  linrjorvm.    (Pig.  T-ITJ),    Natural 
Bouree  of  alizarin  dyM.    Formt-rly  conaidi>red  the 
mn*t  ImporlsBt  of  all   dj»^inffa  iiacd   by  calico- 
print«nt.  nnd  Rnllivtittid  very  nxti'mdvply  In  Italy 
and  Friince.  but  Is  now  entirely  dlaiilaced  D>y  arli- 
drln!  ulicarln.   The  plant  bt  a  ti.ittvp  of  .Ada  Minor. 
Color  dyt«l  with  it  U  ihp  wnll-Vnniim  Turkey  red. 
Miint;-)soudur,    »i    oani;koui)on,    ■oog-koii'laiiK. 
kjoof  kautonc:  ilorinda  uaihrllala.    LakM.  yellow  to  FM. 
Uorah  marlKold  :  CaUha  paimtrit.   Ycllou'. 
Jiountflin  wonnwoi>d,  or  Uvncgii  ie»  alptv  :   ArttnMA 
AhtinthiuHi.    YvllowiaK, 

Huajiut :  ftvhio  eoriifolia.  Similar  lo  madder. 
Myrtle  Iwrry:  U]iriui  eommaiti*.    Klniith  r«>d. 
Nettle  :  I'rtien  up. 

.Hininunia   woiid:    flutlaadixa   tcMttnta.    Bongha  or 
twiipi  i]M>d.  Se"  Itrdwiiudin. 

Onion:  Allium  CqM.    Alumina  laki-,  yi-lloR-brn«rn. 
Otmoo  Kiapo  riHl;    Btrhtris  Aqitifoliun.     Y<41dw 
tiaiic  ^v. 

Panama  crimson  :  Vino  called  "  China." 

Parel«j;   Apimn  Prtnitrlinvm.     Alymina  lake,  yellow. 

(*na«hwDod,  or  SI.  Martha  w<ii>l,  Slnitin  wnod.  boM  du 
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■Uffi  Ouilaijiina  tifiinaia.  Pn»n  th«  8i«ira  Kevadft  in 
HuoM.  8m  UDdAr  I:«4wdodii. 

Funtiui  boniM,  or  y«lluw  bnrriiui,  KniutcbS'nnin,  kvig- 
noD-KoniM-,  gruDH  de  perm.  grain^M  jaanet.  gninu  d' 
AviKDthti  tfChamnvt  inftttaria).  Kranch  botTiiw  (ff.  Aia- 
ttmvt).  .Spjininh  brrritu  IR.  mxalilU),  lulian  h^rriaa  (R. 
ti(|(refiTriii),  llutifiirian  barivi  (R.  calharliea).  Aluin  lake, 
bn'iibt  ^vllow  ;  jroii  likke,  durk  vMn, 

P'ipliy.  ur  ISvIii  rvii  -corn :  /'a;iaf<rr  liluFiu.   Red> 

Popl&r    buds :    I'opulut  tp.  AlniniDa  Iciko,  yHllov. 

Priiskly  pear:  Qpantia  vvt^ari*.  Rod.  One  of  the 
chi^f  aMci««  of  cacil  on  which  thi.>  coehinnAl  (which  mm} 
IbmoI  llvM  and  [i.ropn(;ai.>«. 

Privfti  b«rrtBii;   I.iptinlnim  riilff'irt.   Bluwh  rod. 

Poiple  heart;  Q>pa\ftrii  pMiiiara.  Aluiu  lului.  yullow. 

Puriri :  Vilex  littoratiti.    Alum  laki*.  )vilow, 

'Quercilroa :  ^urrcu*  vttittina  and  vark-tlM):  Yields 
quRrcetin,  yellow.  Queruitrua  buk  extract  la  atill  uMd 
wkn*ively. 

<2upbrui;ho  :  Qa^iraehia  LernttiL    Yolloir  color. 

R^irnodii :  $<^  Brniil,  BiLhiH,  Pvinch,  Nicara^i.Sspnn, 
Lina.  Braeiletlo.  Banvood  and  Camwood.    Tbe««  wooda 
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Hmteaof  a 


TliM  m  (raatronut  varfoua  rod  to  yellow -red  colored 
•otaUoDa,  no  two  wnodn  Kivtiif  rxiictly  lti<-  Vimn  shades  ; 
L  0.,  Braallin.  probably  occurrinB  m  a  utuciwiiln,  furina 
Braiilein  un  oiiddlinn  and  yk'ld»  hkea  fiinillar  to  alisaria 
in  shaik,  bill  infrrioT  in  iill  othrf  ^laaiitlux.  Plurenre, 
Berlin  and  Venetian  lakw  arc  l«li«a  of  tbo  wlutrlo  r«d- 

Khabarb  :  Rhrvm  of^fiaalt.   Y(«1d»  chryaop'hutM  ncid. 
Yftiiftw. 

Rae:  Rvla  gnnr-niriu.   Alam  lakA.  jrvllov. 


SaOowWi  or  (hrer'x  luITroi),  cJirtbame,  eafran  bttat^, 
baataHHimm;  Oarthanui  linttoriut.  iFif;.  :J7i>),  Y«l- 
Inw.    Trituralod  with   t'lunch   fbixlk   and   dri«d,   forma 

Tirioua  bright  "  rnnic?"  "■ 

SaflroD,  or  aiafran  (Afg^b,):  Oontu  tattvut.  Yellaw. 
ffiK.  376). 

SjiSV  :  Salria  qffifinatit.  Yolliiw. 

£aiidalffm>d,  or  santalwood,  lignum  aaotduni,  rnd  eao- 
talwi>od,8aiuidiin!  vr<nid.  rhI  aaiid;tlwui>d,  >«d  JsuDden  wod, 
Ik^s  do  MtntuI,  Sandi'lhnU  :  J'trrotarpvi  MniahitM.  P. 
Sndica*.  Oontnitiii  nantntin,  a  fino  ivid  jHiwdt^r  «n*iilv  Kilubl* 
in  ak-oho!  and  acetk  aoid  with  a  blood-rtd  ooW.  Se» 
under  Kt<dwo(idi. 

Siipan  wnnd.  nr  Kftppiin  vnod,  Japan  wood,  boii  dn 
Japon  ;  alao  eallisd  tv!  sandalwiwid,  lanialwood,  sombjiwa 
wood:  Grtaljtina  Sappan.  I'rukibly  idt^niiral  with  cAliotor 
wiiod  or  cariatur  wihhI.    A-«  under  [tedviiroda. 

i^nw-vfoit:    Strnttula  tinet-aria.    A)iimin«   lake,  jol- 

Sciiia :  Srpia  <ffiintialU.  Mi^  tvnwta  and  ether 
apcfiea  of  cuttle-flah  i>omini:-n  In  tha  M«dit«rTajii>an  und 
AJriatir,  IUbtW  brown  eolnrinR  mattiv  fmm  tho  ink- 
l).iK  of  Lhdw  HRiuiaU.  Thp  |>un>  pi^ent  consUtotea  four- 
lift,  hs  of  the  dritd  Ink-bai^  as  they  occvr  in  oanmiarcc. 
Dark  brown  iak>Itke  [>lKn«cl. 

?toTf[o  rod,  or  durrha :  Androjtogim  SorgAvrti-  I>«k«K. 
cniaaon  red. 

S[>aiLiMh  trefoil :  Trifolmm  up. 

Spinach  :  IJpinacia  ottraeai.   Vcllow. 

StTingy  burk  .  BafoXyftitt  mafTorhyju:Ka.  Qran^  tOi 
j*Ilow, 

Sun  d&w :  Drotera  WhittaJctrii.  Lnkp*  red  to  brown. 

Siumnir  (r'a[w).  or  praim  baal ;  (Mpaim  evmpratvm. 
AInm  lake,  y«liow. 

Siunac  (Sicilian):  Rh%t*  Coriaria.   Alnin  laki>,  n\\x%. 

RuRini:  (Vin(in>anl:  /lAuf  kirta.  Thi*  and  the  atioro 
arc  used  in  dyoioK  |iroc(««nn  at  a  aaarcc  of  tannin. 

Tyriiwi  puniln :  Murtc.  I'urjmra.  SucrtHUm.  eto, 
(son  nholta).  The  purplt  dye  of  Ui«  I'hti^iiiaiima,  Grettka 
Bad  Romaite. 

Turmeric,  or  tnriruma,  Indinn  ttafTrfin,  Urra  moritn, 
lonchot,  ufrui  d'  Indc :  Cvrtvwia  hng«,  C  nhitdm. 
Yftllow. 

VeDtilago  Hadrasjmtana.  or  asTsI  patti,  pilti,  lokaodi, 
kanwait,  etc. :  Venm^  ltadrtttpala»a     Lake*,  blae. 

Vtreinia  crMptr:  ParlAenoeUni  lor  AmptioftU) 
qvinqinfolia.   Rui  color. 

Vraifu,  or  hoai-bou,  Chinoae  yellow  berriaf  :  Sa^orv 
JtpoTiiea.  Alumina  Ukp.  yellow. 

Willflowor  ;  Chrimnlimi  Ckriri.  Yollow  IskM  pre- 
pared front  tbv  !il(i«wi>rrw. 

Wdl  liehon  :  Pamttia  pariiiiiia.  Yellow. 

Waraa:  Maghania  m^tita  [Flemiitgi'i  toi^uta).  Red 
rteinune  pondor. 

WbW,  or  wau,  Eaude.  yellow  ■Ktn-A.  dyi^A  r nrkel : 
RtMdalMtola.  IKlf;.  f'frt.i.  Alumina  lake,  yellow.  With 
chrtnnitiin,  olive-;«llow;  witb  tin,  brigbt yellow  ;  withifon, 
oliTe.  ConaJderad  miperiortoallotlwrutBn)jrslli>«oalar- 
loii  matlura,  bat  qow  dlaptaoed  by  Mmnl  lynlUtic  dyv- 
Btoffa. 

WhitoUion,  or  blaekthoa :  CnU>gu*  nyceanllu. 
Yellow  lakes  from  blofttoma. 

Woad,  or  paatol.  waid  :  Iiatii  UtutoHa.  I.  LviitaniM. 
(Fijt.  XIH).  Contain*  indij[u.  PomMrly  cnlttvated  in  Eng- 
land and  ITolland. 

.VtnerW  oAoring  maltcri. 

Of  tho  m&DV  inoTgftnto  caloriBK  natters,  only 
cKrone  yellow,  chnme  orftngo,  iron  KtiA  manifa- 
nene  u.iids  anil  Prussian  lilut^  mar  be  tr«&t«d  und^r 
dyestntf-i.  None  uf  thcst^  is  used  m  8uch,  but  they 
an  produced  on  tfiitiles  by  chemical  reactions. 
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Th«  jtooda  are  first  truated  with  &  Bolution  of  one 
of  the  cli(;iiiictt]ti,  und  thun  on  working  in  unutbvr 
Rolation  the  pigment  is  producad.  In  calico-prinl- 
ine,  any  pii;:ni<-nt  can  lyv.  fiuU-iK'd  mi-clmnic-ally  aa 
in  onlin&ry  printing,  except  thai  gum  arahic,  (lux* 


t\a,Sn.    teSraa  iCrvtnt  lolitH*). 


tkjum'  ul  a  jrsUow  dri>. 


trin.  starch,  albunion,  and  th«  like,  are  employed 
iuitead  of  varniiihes. 

lakca  am  tnjioSubte  cnrnponndu  of  alnmina  nod 
coIorinR  matters.  If  these  are  formed  by  Ihem- 
selvee,  a  color-laki;  or  pigment  is  produced ;  but  if 
a  fabric  is  tint  impregnattrd  with  alum  or  other 
tnetalHc  salts  for  which  the  fiber  has  an  affinity,  on 
Hulw*ii)tient  tr»:timviit  in  thtu  eulorinK  Holution  the 
calor-iuki>  is  iirudut'ed  in  and  on  the  liWr,  which  in 
than  said  to  be  (iy."d.  Kovftnil  other  metallic  oxida 
also  poflwjw  nimilur  fir-'p^rtiesi,  oft*n  giving  diffftr- 
eat  M'lored  prw:i|)itat«a  with  the  eame  dye^tnffa. 
TbeM  mctatlic  cumiivuiiils  arv  vulkn]  "iiKinlaiiLii" 
(from  the  French  monire.  to  bite).  Tannic  acid 
toTTCift  iniwlabli^  coni|inunilK  with  ah  entire  HeriwB 
of  coloring  malleni  !knd  is  similarly  used. 

AlthoQRh  dj-ping  has  be«n  practiced  from  time 
immcmorin!.  and  by  nil  natiftnj*  of  the  globo,  no 
Bfttisfactorv  theory  ha*  he*n  advanced  to  explain 
thfl  procoM.  Mechanical  attniction,  chemical  alRn- 
ity  and  "aolid  solution  "  are  given  as  explanalions, 
all  harjna  eipiTimental  evi^enw  in  support.  In 
woul  dyeinK.  the  chemical  allinity  theory  beet 
elncidnt««  tho  procaaa. 


CtoJif^leatioH  of  d^ttufft. 

The  dyeatuffs  may  be  classified  either  According 
to  their  chvmic&t  oompoHibion,  in  accordahce  with 
the  libers  for  which  thov  are  most  HuiUible,  or  with 
the  methoda  [ii)i>d  in  tneir  application.  The  first 
classiticatioD  li  of  impurtance  to  the  chemist,  while 
the  last  is  best  for  practical  purpow«,  and  is  xhown 
in  the  frtllftwing  grouping : 

(a)  Directcotton  colors.  These dy« cn-tlon  in  full 
ehailes  without  the  aid  of  mordanta;  inconjuaction 
with  them,  t:ertBLD  »alt«,  ttut-h  us  glaubiT  afult  or 
common  aalt.  are  nsetl  t«  aid  in  the 
absurptiun  of  thu  dye.  att  che.'w  aalta 
tend  to  force  it  oot  of  the  solution. 
Alkaline  salts,  sach  as  BAdn,  snap  or 
phoaphate  of  soda,  have  an  opposite 
effect  and  ti-nJ  U  retard  the  dyeing 
procofie  and  t<i  prevent  uneven  dyeing. 
The  direct  cotton  colore  alfio  act  as 
mordantts.  combining  with  ihu  colors 
of  the  following  class,  Tliese  dyes 
may  lio  convertt'd  into  others  by  treat- 
ment with  certain  chemicala,  thuji 
making  a  new  dye  on  th«  goods. 

(t)  Uasic  colvniv  Colors  of  a  batiic 
nature,  which  form  compounds  with 
tannic  acid,  insoluble  in  watt-r.  and 
which  dye  the  vegetable  fibers  with 
Lhe  aid,  »n(I  animal  fibeni  without  the 
aid,  of  mordants. 

W  Acid  colora.  Colore  of  an  ecid 
nature,  which  dye  the  Bnimal  fibets 
withuQt  the  aid  of  mordants. 

(d)  Mordant  colors.  Colon  which 
»Tvi  dyed  with  the  aid  of  metallic  mor- 
dant«.  Most  of  the  natural  coloring 
matters  come  nnder  tbia  head, 

(ir)  Snlfnr  coI<m«.   Colors  of  recent 
discovery.    Most  of  them  arc  inaol«blc 
in  water,  bat  ttoluble  in  water  contain- 
ing aodinm  sulfid.    They  arc  uf*il 
f»r  vegetab3e  fibeni  ax  direct  coJ- 
cnt,  and  are  similarly  apptin-d. 

(0  HiscellaneouB  colors.   These 
incliid«  those  having  little  in  com- 
mon,   and  require    individual 
tn^tment.   Some  of  the  most 
important    come    under    thin 
head. 

(t)  Indigo.  See  same  in  list 
of  natural  coloring  malters. 

(2)  Eiwlncsand  rhodftmima. 
I^apeciaMy  valuable  for  pro- 
ducing brilliant  pigmvnta  in 
conjunction  with  metallic  pre- 
cipitanta,  for  making  artiH- 
cial  vermilion,  etc. 

E3)  Aniline  black  is  pro- 
dnccd  by  Improf^nating  the 
cotton  yarn  or  cloth,  with  ani- 
line and  the  proimr  amounts  of 
the  required  ctiemicaU;  on 
after-treatment,   oxidation  Pi«.  »». 

takes  place  and  the  color  la    ^tlXZi^T^ 
formed.  Other  colors  of  much  SuBm  of  >  y*iiow  d^. 
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Import&nce  ar«  produced  by  procewve  which  con- 
sist euentiully  in  munufactu ring  Ibe  dya  in  an 
iiwotuble  form  in  the  gnods. 

CalioJ-j/rinting. 

Calico-printing  ratty  be  consi<l>;red  as  local  dye- 
ing.  U  IB  the  art  of  produciii;;  un  yfovaa  material 
aucflign  in  colnrliy  i-isrtuin  itPHiwaM,  trnuuf  winch 


^% 


PUl.Sn.  WimA  \JmUU  tineteria'l.    a,  tAtwurli^t;  b.  Aial  jPMr 
l««f:  c.  m.tluc*  tmll.    Soiin-i'  of  a  Wu*  iljr*. 

in  n  printing  procciB.  The  nrt  has  itetn  d^vi'lopod 
from  th«  early  painting  of  cloth  in  India  (m  Cali- 
cut, hence  the  nani«  "calico"!  to  the  nnwjiera  print. 
Them  in  probably  iiv  other  industry  in  which  so 
great  8  combination  of  artintii;.  mechanical,  chem- 
ical  and  tit^hnical  Hkll)  nf  thv  higb«t  ordvT  is 
retiuired,  and  thia,  too,  to  produce  bo  cheap  a 
tinixhod  product.  Fommrly  the  pritiM  wcru  mads 
from  wooden  Itl'Mka  cut  in  relief,  there  beinu  a  pet 
of  blocks  oqual  in  nnmlrar  to  th?  colon  deeired  if 
the  pattern  were  small,  or,  if  laree,  a«  many  for 
each  color  aa  w«re  noc«a«»ry  to  make  tlii^  ci>mplvt*> 
duign.  This  prttoeod  in  known  as  hlnck  printing 
and  is  daiM  hy  hnnd.  For  Hrff>;  di-xignii,  or  for 
thow  of  more  than  twenty  colon,  thia  method  is 
employe)  today  and  to  a  on^i'tvrabk'  vxtent  to 
mctit  the  demand  for  more  artistic  goods.  The 


Js{)anese  produce  name  ver>'  beautiful  gook  br  w^ 
plying  thi^  coloni  with  8t><ncilii.  Thia  method  can 
bv  UMfd  by  any  one.  and  very  artiHtic  eltectn  can  be 
produced  at  a  triflinR  expense.  In  fact,  thia  work 
should  prove  moot inton'jitlng  to  amatonra,  aa  most 
elahorate  designs  may  be  made. 

The  mudurn  calictv-printing  machine  consists  of 
a  lar^  iron  cylinder  nltout  which  cnpper  roller* 
are  mounted.  The  cylindiT  i»  padded  and  the 
dwiign  wonyravHl  in  tliecf>ppi»r  rollers, each  roller 
being  engraved  to  apply  one  color  ;  aa  m.iny  rolloTS 
arc.  necesiiiiry  aa  thc-r^i  are  colors  in  the  pattern. 
Ucneath  each  roIliT  is  a  trough  or  "color-box" 
from  which  the  ci>lor  ttt  cnrrii-d  to  tho  roller  br  a 
wooden  roller  covsred  with  cloth,  or  by  a  cylindri- 
cal hni-th.  The  entire  flwrfnce  of  the  cnpptT  be- 
comes coated  with  the  color,  but  an  it  revolrea,  a 
sharp  blade,  known  or  the  "doctor,"  ncrapes  oti  all 
th»  color  oxci.pt  thftt  in  the  enjrraved  pnrt.  The 
cloth  to  be  prinW  pnfst'fl  between  the  large  cylin- 
der and  the  cooper  rollers,  and  tho  color  is  trans- 
ferred to  it.  With  one  piuimge  the  entire  dei^ign  iit 
prodnewi.  In  onler  to  give  it  a  ri-silient  I'nrface,  an 
endlewt  web.  called  the  blanket,  aljw  tiai>!w;i  throuiih, 
and  between  it  and  the  cloth  to  tje  printed  un- 
hle!tche<l  cloth  |iiu<#ca,  which  flcrreA  to  take  tip  the 
tfurptus  eolor.  A  second  " doctor,"  called  the  lint 
doctor,  n-nioves  any  loow  fitnTs  from  th«  copper 
roller.  Tho  rollcri-areeomoantodinthe  framowork 
that  they  may  be  ailjnt<U'<l  while  the  machine  in  in 
0[)eralion.  mo  thut  any  misfit  can  he  corrected.  A» 
the  cloth  passes  from  the  machine  it  ia  dried  and 
given  !inch  otht^r  truntment  as  the  alyle  of  work 
may  retjuire. 

TignifntA  oro  pnnt«d  by  being  mixod  with  blood 
albumen,  or  the  wbito  of  egg,  for  delicate  ahadea. 
On  Rteuming  the  printed  goods,  the  albumen  is 
coagulated,  become!*  insoluble  and  Hxea  the  color. 
Basic  colnni  am  miXMl  with  tannin  and  arntic  arid, 
in  which  tho  tannin  lake  of  thu  color  i>i  «o!uble:  in 
drying,  th«  acetic  acid  evaporates  and  the  insoluble 
lake  \»  prodnoMl.  Mordant  eolnm  are  nimilarly 
applied. 

Another  proi-eAscoiiitiftt*!  In  printing  on  the  thick- 
ened mordants  and  then  dyeing  the  goods,  The 
color  is  fixed  where  th«  moniant  ha;  been  printed. 

Patterns  are  prtMluccl  hy  |>rintirig  dyed  goodn 
with  chemicals  which  destroy  the  color.  This  is 
known  aa  diachnrgo  work.  Starch*-*,  gamx.  Hour 
and  other  similar  bodies  are  used  in  making  the 
printing  pastes.  Wool,  Bilk  and  y»rn/i  arp  alno 
printed:  the  latter,  however,  on  a  machine  in  which 
the  de-ifign  ia  in  relief.  Both  sidp.t  of  the  cloth  may 
be  print(«l  in  one  passage  through  a  double  machine, 
if  the  patterns  on  bolh  sidea  are  to  be  alike  and 
are  required  to  fit  properly,  it  in  neRiwanry  to 
have  the  »eta  of  rollers  engraved  in  pairs,  and  in 
reverae  order. 

Home  d^fint). 

Ln  all  dyeing  processee  it  is  e«seiitta1  to  hava 
the  goods  free  from  grease,  dirt  and  foreign  mat- 
ter, and,  for  light  ertliire.  they  ahould  b<i  bleached. 
In  home  dyeing,  strict  attention  ehonid  be  paid  to 
clcanlinue  of  tbe  goods,  and  care  tokeo  uoant«ly 
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to  carry  oat  dyeiiiKinatnict  ions.  Tho  pncksge  dy«e, 
eold  everywhere,  are  very  8erviceal>]e,  thouKh  not 
always  i-ulin-ly  satisfactury.  It  should  Ix-  rumem- 
berea  that  the  art«r-pFoce!isei<  add  a  great  deal  to 
the  ap[N:<aranc«>  of  tho  gorjdB,  and  that  amatpara 
have  nvitliLT  the  Dctcwutury  upimratus  iior  thu  i:kll] 
of  the  profensionat  dyer.  Valuable  materia.)  should 
be  Mat  to  a  fir8t-<la£a  dyer. 

By  carryintf  out  the  followinic  tenbi  on  Htnall 
8aniulL%  which  cun  bi-  muilL'  n-iidily,  the  auitaliilily 
of  the  material  for  any  particular  use  may  he  as- 
certained eFu*lly,  and  much  nftiT-annoyance  avoided: 

(1)  FastncKU!  to  li(;ht  and  atnuijsphoriu  inHuMiuos. 
The  samplo  in  expost-d  to  Hunlight  ander  Rlaas,  and 
compared  from  limo  to  lime  with  a  ri!a<Trv.-d  part. 
Bxpoee  for  two  or 
PIOTV  weeks;  ihclon^^iT 
the  better.  A  more  se- 
vere l«««t  ijt  to  eXIMXM 
to  thti  weathit^r. 

<2>  Fa^tnuia  to  ruli- 
bing.  Rub  with  a 
piece  of  white  cloth. 

(3)FaBtn(«»toiriin- 
ing-  I*r<.-fls  with  a  hut- 
iron,  and  compare. 

<4>  PaKt  nvs»  to 
waahin^.  Wa.ih  with 
hot  «oap  fonr  timon, 
allowing  the  |^>d$ 
to  dry  in  the  air  be- 
twi^^neach  twotruat- 
meats. 

(o)  Pa^tness  to  al- 
alkali.  Immcrfie  in 
Rtronz  ammonia  nnd 
Ihcn  in  waf^ihini;  nnd.t 
(one  part  in  ten  of  water);  dry  without  wurthinjc. 

(6)  FaetneM  tu  p('^.^uir»tion.  Trout  for  one  hour 
with  a  leaspoonful  of  ;iO  per  cent  acetic  acid  in  a 
pint  of  wBl*T  at  alwut  blood  heal.  Wliit«  wine 
vineijar  dilated  with  an  «qual  quantity  of  water 
will  answer. 

|7)  Pu«tae*«tahoilinK  innivia.  Roil  for  one  h«or 
in  a  Ksllon  of  wattr  in  which  twoouncea  of  waah- 
inif  Kwla  and  uiie-half  uuncti  of  caalile  Boap  have 
bcon  diMolved. 

LitfratuTe. 

(^orjiinct,  rhomiatry  of  Dvi'stntfR;  A.  O.  Green, 
Survoy  of  tho  nrjpintc  Colouring  MatUtrs;  Allen, 
Comm<.roial  Organic  .Analysis;  Frapa,  Principles 
of  Dyeing ;  Kn'.'cht,  lUw^n  and  RoMDthal,  Manual 
of  Dyeinj;;  Hummol.  I'yeinK  of  Textile  Fabrics; 
Cjiin  and  Thorpe,  t^ynthetic  DyiwlufTft;  Kawnon, 
Gardner  and  Laycoclt,  Diet,  of  llyo»,  MordanU. 
etc. ;  Crookea.  Handbook  of  Dyeing  and  Calico- 
print  ing  ;  Rolhwtdl,  Printing  of  Textil*  Fahri«» ; 
U-ffmann-Weyl,  .^initary  Helations  of  the  Coal  Tar 
Colom;  Berry,  Colorinn  Mattvn  for  F<M"lHluffs 
and  McthodB  for  their  Detection  (being  Bulletin 
No.  2r>  of  the  Bureau  of  I'hfrmiiitry,  United  Stat«s 
Department  of  AjcricuHun- ;  this  also  contains 
many  references  to  literature  on  the  subject); 
Batletin   No.   100    of    anrae :    SwltW.   Indiwtrial 
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Ori^anii:  Chemistry,  contains  a  full  bibliography 
on  tbo  subject.  The  booli,  IVouramnae  of  the  City 
and  (luilda  of  I/mdon  Institute,  cmituin?  very  fuU 
Yuita  of  books  on  many  braiichtra  of  technolo|(y. 
includinjr  dyeinR  and  blearhinK ;  Pattor.'^on,  Cohmr 
Matching  on  Textileit ;  Rawfon.  Gurdner  and  Lay- 
cock,  Diolionarj*  of  Dyes,  Montantti,  etc.;  Humt, 
SiUc  Dyeing  and  Priattng. 

FARM  GARDEN.   Figs.  379-391. 

The  farmer'a  f^arden  ahould  bo  ximplo,  amplo  and 
abonnding.  "nt-m  in  no  need  that  it  be  stinted  or 
cramped.  The  hand  labor  is  increased  when  the 
garden  is  amall  and  enclosed,  for  tho  apaccsi  are 
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bp  turn*. 

narrow  and  tlm  nmi>  .-hort,  preventiuK  the  uho  of 
a  hurMe.  A  garlen  urea  should  bo  as  much  a  port 
of  the  farm  eAtabli-shnient  a.>i  the  cowa  or  chickeni 
are. 

Three  clajwea  of  products  may  be  grown  in  farm 
ganienK.^fliiwjT!*,  vugi-tabbw,  frail*.  If  tJie  *»- 
tablishment  is  a  frtiit-funn,  the  fmits  will  be  sup- 
plied from  the  orchards  or  fiubU ;  but  evm  then 
there  may  be  sumo  kinds  of  fruit  that  will  be 
crown  only  in  a  garden  apare.  The  garden  may 
W  field-like  In  ilti  size  and  trvatnu-nl ;  it  may  be 
called  a  garden  because  it  is  part  of  the  honw 
idoa  rathor  than  tho  money-protit  idea,  b^ing 
acecnaaiblu  tu  the  rMidtince  and  tmpidyin};  pmducta 
that  are  used  thortdn. 

Long,  Mtraight  rows  allow  of  cultivating  by 
home.  As  land  is  plenty,  the  rows  may  be  placed 
far  apart.  Too  often  the  farmer  follows  the  dia- 
tancets  advtued  in  the  cat&logues  anil  books,  and 
thereby  plants  his  garden  no  close  that  he  moat 
hoe  it  and  till  it  by  hand.  The  di«tanc4^iH  givon  in 
the  books  are  those  that  the  plants  require  in  order 
to  arrive  at  proper  development ;  greater  distance* 
are  no  harm  to  tho  plants.  .\t  one  side  of  the 
garden  area,  the  buAh-frolta  and  aflparagua  and 
rhubarb  may  bo  placed.  The  other  parts  may  be 
planted  in  rotation.  Even  some  of  the  flowers  may 
occupy  long  fnw  rows  in  thu  gard»R  spac«,  afford- 
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lug  ftlundaRce  of  blooni  which  m&y  be  ^^Iced  vith 
the  same  freedom  that  tonuloes  and  strawlii'rriui 
aro  picked.  Or,  the  flower-garden  niay  he  made  a 
part  of  the  landscape  or  pit^toriai  settiog  of  th« 
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reeid«nce;  thU  relati<;n6hip  of  it  is  diwroiwoiJ  in 
Oiapter  IX  Qf  Vol.  I,  particularly  at  foeve  312. 
817-18. 

Whether  a  part  of  tho  landscape  features  or  of 
the  iieparat«  garden  area,  the  flowers  nhould  be 
of  the  kinds  that  ri.«<|Tiirn  liiast  8pw.'inl  caro  aiid  art> 
surest  ta  atFon)  abundant  bloom  under  inditTt'rent 
or  even  adTflma  oonditioTiR,  Th.^  main  part  of  th(! 
Bower-garden  ehouIJ  bo  permanent,  ccmpriainK 
perennial  pUntn.  Sacb  plants  come  up  at  them- 
ai'IviM  yuar  after  yt-ar.  Many  of  the  perennials,  us 
the  phloxes,  need  to  b*  divided  or  renewed  I'paire  10) 
now  and  Ihon,.  hut  thift  entails  K-sn  lahor  than  thi? 
growing;  of  most  annuals.  Some  of  the  perennials 
that  are  OMily  grown  and  thnt  will  unit*  tooJit^nd 
their  hloom  from  early  aprinn  to  l&te  fall  are  aa 
folluwB:  Snowdrop  an']  HnvwHaltis  crocus,  tulip. 
hyacinth.  narcisHua,  poU-anthuH,  Englieh  ilaiay. 
pinkn.  forctit-mi^nnt,  pwiny,  hl*<(^in]z  heart,  lychnis. 
columbine,  iris,  larkitpur,  puppiea,  lilivs.  yucea,  ^as 

Elant  or  dictamnus,  hollyhock,  phlox  (improved 
i&ds),  certain  kindn  of  Hunfl<bw«rH,  Gold^-n  Glow 
radbelckia,  perennial  pea,  outdoor  (:hry»anthemunie, 
goUunriHltt,  a«tt;nt,  Japurn«c  ant-riioni.'. 

Some  of  the  mwit  ea.silv  grown  and  Hatiafactory 
annuals  for  the  general  nower-gard<»n  are :  fhina 
ast«r.  aiaritri)ld.  ci>rT]fbw*r  or  limhelorV  tiottnn. 
petunia.verbe'na.Hweet&lyBHtim,  f'kJor  UramTanndii, 
eoamoa  (for  late  blonm),  annual  chr^'iinnthimQm, 
EJmia,  stock,  pansy  (for  a  moist  or  semi-shady 
piaoe),  naetuiiinm,  awect  auUan,  nicotians  iivro  or 
three  kinds),  annual  poppies  (blotim  of  short  dura- 
tion), balsam,  piirtnlaira  or  rose  moaa  (for  sunny 
placea),  avreet  pea,  mornin^-^tury.  hyacinth  h«3in. 


Ctrtl^B  tbnihs  may  he  grown  primarily  for  their 
dowerra  u  veil  as  for  their  shrub  effect,  ust :  Lilac, 
ayringa  or  mnok-orangc,  crapi'  myrtle  (at  the 
South),  deattiub',  hydrangea.snowball,  Fpirea;,  bine 
spirea  or  caryopteris,  woigtla.  roso  ot  sbaron  or 
hibiscus,  kerria  or  Japan  rone,  and  variouH  wild 
busbea  of  most  neighborhoods. 

Tbe  Farm  Fruit-  and  TegeUble-Gardeos. 
By  S.  T.  Maiinard. 

The  farmer's  garden  is  proverbially  the  least 
productive  area  on  the  farm,  whereas  it  shoakl  be 
the  moftt  productive  and  profitable,  and  should 
afTunl  an  ahundiince  uf  the  moat  wholeaome  Inx- 
uriea  of  aountry  living,  fruits,  vogotabiM  and 
flowt'TH,  in  a  condition  in  which  they  cannot  be 
found  on  the  market.  The  farm  affords  a  variety 
of  anils  from  which  may  he  arWtt*d  that  which 
is  adapted  for  the  best  grfwlh  of  garden  prod- 
acta.  It  provides  all  of  the  ttiula  nitxlcd  for 
the  must  thorough  cultivation.   It  can  supply  an 
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abundance  of  planl-fooil.  and  the  farmer  or  som« 
of  his  family  is  on  the  place  all  the  limt"  and 
can  look  after  the  ^ard^n.  The  garden  Rhnuld 
aHord  recreation  for  the  women  and  children  of 
the  family,  and  a  means,  if  they  ehocwe,  of  earning 
a  little  "pin  moni>y"by  thcsale  ofeiirplui'producta. 
The  home  garden  is  also  a  place  in  whii'h  various 
interesting  fruits  and  other  ulanta  may  l>e  grown, 
largely  for  curioaity  (Fig.  380).  It  in  a  place  for 
odi&  and  ends  of  things  mentioned  in  hooks  and 
_         ...  adrerllzed    in 

Grope  Vitte   _         Mtaloguea. 
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rate gardens, 
—  the  fruiU, 
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d«ns;orallmay 
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~— — =  > 

Gooseberries     M% 


S 


V^.-'N.— »  — 


1^    "—  iiV  I    I        f^  will  HI  r  r-   I  jTl 

■Peoctt     Currants  Raspberries 


FARM  GARDEN' 


FAKM    GARDEN 


27S 


one.  (Figs,  381  and  IlSii.  On  thu  rario  there  are 
advwiUtKeR  in  having  tho  three  diri»iionH  in  one  lot, 
and  thai  not  far  frwu  llu'  Ihhir-,  Thi-  ijaily  )iu]iptie« 
may  be  (pithereo  t-auilv,  and  it  will  \w  mun^  con- 
rtintly  UDilvr  th<-  uye  nnii  will  )>«  1<?!M  linhlc  to 
ii«f;]ect  However,  tt  may  1^  best  t«  have  eacli 
Bepanit<.-<1  a  littlv  frmn  tth-  iitWr^,  wht-n  limit  ifl 
nbnmlant.  The  warls  can  thi-n  U.-  performwl  more 
easily  than  when  all  are  mixeij  toireth^r. 

Loeelion.  of  the  gardm. 

Tho  Tog'>talil4'-giir^>.^n  may  h*  a  jinrt  of  any 
fi«]d  crop,  such  a£  corn  or  potatoes,  the  vegetablw 
bciog  pluntvil  al  tlic  rrniti  of  thu  iwH  rowfttio  that 
b«tb  cri>i>s  may  be  cultivated  nt  onw-. 

The  V«t  Boil  for  the  applp.  pear  and  plum  treoH 
U  a  rich,  Jeep,  mui»t  lu^cn,  un  aii  vi!i<v;iliun  xlopiag 
to  the  SDUthwoat,  west  or  niwthwost,  to  insure 
ffooil  circulation  of  air  and  thiia  )iiimi>  freedom 
iroRi  blightfl  anil  rote.  The  poach  and  the  cherry 
do  Ih'.->1  id  a  thiuncir  eoJI,  If  puanillu  on  a  Dortti- 
ireat  or  wratern  slope.  Tho  cherry,  cApocially 
the  8we6t  vsrietieH,  will  (rrow  on  thti  Inwn  or  by 
tbt  roadsidfi  without  ctiUivativn,  so  luiii;  m  Ihu 
hhI  ia  Rood.  Tho  peach  is  generally  given  thor- 
OV^healtivAtion,  but  may  be  marln  to  grow  in  turf 
if  an  abundance  of  plant-food  is  gnppli^,  and  the 
ffrau  is  cut  frciin-'ntly  under  them,  or  a  mulch 
u  spread  oh  far  as  the  uranchL-jt  extend,  Tlie  trcv« 
mtiflt  be  made  to  grow  vigoronftjy,  whether  in 
the  ti^Rlen  or  on  t)ii<  lawn.  [Sue  thu  article)  on 
ty-fiU-yromng.] 

Small-fniiU  {^adriLlly  sutrceed  well  un  any  doup, 
loamy  aoil  containinf;  an  ahandance  of  organic 
matter  frum  decaying  turf,  itublu  inauuru  or 
jrreen  cropti  turned  under. 

Making  the  garden. 

If  th«  l.ind  for  tho  gardttn  in  cla^r  and  wo 
am  BlartinK  a  n<3W  ono,  Die  lirst  elforl  ts  to 
pnt  the  soil  in  Rood  condition  by  plovinR  nnder 
a  liberal  quantity  of  «tablt  nianurcT  or  hy  growing 
a  cover-crop  to  be  plowed  under  the  season  bi:fore 
tlie  ftiirdfin  is  to  lu  maik-.  Fur  thin  purponv. 
pea«  Had  oata  may  be  sown  in  the  sprint;,  and 
wh«n  the  latter  are  in  bloom  the  crop  in  turni.'d 
und»r  and  harrowed  thomtiRhly  a  few  times  until 
alx'Ut  AuK'^'t  I.  Then  jieaa  and  barley  are  down, 
Thia  crop  la  left  on  tho  land  until  thu  follow- 
ing spring  to  protect  it  from  washing,  and  is 
plowed  nndiT  whenevur  the  land  iit  niMJd(.^d,  from 
April  to  .June, 

For  veKfttahW.  a  dn'ju»inir  of  five  to  tt-n  conU 
jwr  acr«  of  fine,  rich  ataltle  manure  should  then  b«« 
worked  into  the  aoil  with  a  dtsli-  or  RprtnK-tuoth 
harrow.  If  stable  manure  i?  not  availnlilo.  any 
good  c«miiiercial  garden  fertilizer  may  lie  used,  at 
tJw  r«t«  of  one-half  to  one  ton  [ht  acri',  or  50  to 
120  pounds  per  )i>|iiare  nxl.  Tliis  may  %-era  to  be  a 
large  quantity  of  fertiliting  matirial  to  npply.  but 
garden  vegetatilM  muxt  make  a  'iiikk  j;riiwlh  to 
6b  Buccolent.  Market-gardeners  frequently  use 
fifteen  to  twenty  cord*,  or  more,  of  stable  manure 
per  acn,  and  commercial  fertiliser  in  addition, 
and  make  greater  pro|]t»  than  if  lea»  wer«  used. 


The  largr.  orrhnrd  frails. 

Given  a  well-Fitted  soil,  good  trees  are  the  tirat 
es*wntiali*  for  succesw.  They  should  be  secured 
from  a  reliable  nunery  ax  nonr  home  na  ptNwibltj, 
Strong  No,  1,  two-year-old  trees  of  apples,  pean^ 
cherrie*  and  BurAfKian  plums  should  be  chORen 
having  a  clean,  straight  trunic  and  a  growth  of 
thrte  to  six  clean  liranchen,  one  to  two  fwt  long, 
skirting  at  three  to  four  feel  from  the  grouni 
No.  L  oniry par-old  peach,  .1apa]ii>se  plnnia,  and 
some  varieties)  uf  cherried,  an»  better  than  older 
Irtva.  Man?  orchardi-itB  prefer  a  Hnifi!!  No.  1.  or  a 
No.  2  peacB  troc,  as  a  low  heaii  can  l>e  furmi^-d 
more  certainly  from  it  than  from  larger  t^ee;^. 

I'TTpariii!!  tfir,  trrtt  Jtrr  planting.— Af^  the  root* 
of  trees  dug  from  tiJe  nursery  are  largely  de- 
stroyed in  digging,  it  is  always  best  to  remove  a 
largo  part  of  the  top  at  planting.  I'ut  the  lateral 
■ahonk)  baolc  to  a  few  inches  in  length,  cutting  out 
entirely  any  Bhootn  not  noedud  to  form  a  good 
head.  In  the  formation  of  the  head  wc  leave  only 
three  or  four  main  bruncht^  Each  of  lhet«  ia 
branched  when  a  foot  or  more  in  length.  The  par- 
pose  is  to  have  thrw>  or  four  main  1at<>ral  branches 
and  one  central  leader. 

Thu  modern  onihanl  tre«  is  grown  with  a  low  head, 
the  main  branches  starting  abi)ut  throe  or  four  foot 
from  th«  ground ;  but  in  a  mixed  garden,  where 
we  cultivate  other  crops  among  and  undur  tho 
treea,  they  must  tne  trained  higher  in  order  that 
the  honte  may  go  under  thorn  with  the  plow  and 
cultivator. 

i'tanli«g.—it  tho  land  ha«  bwen  fittod  hy  deep 

t lowing,  the  hole  for  the  tree  ne«I  be  only  as 
kTgo  aa  tho  spread  of  the  roots ;  IT  not,  then  • 
hole  considerably  larger  must  be  dug.  making  the 
aoil  fine  and  nveliow  a  fiwjt  or  mon-  deep.  Fine-, 
rich  soil  must  be  worked  firmly  about  the  roota 
until  the  hole  It  ne.irly  full  and  the  roots  well 
covered,  when  the  remainiler  of  tho  itoll  i^t  gprejid 
on  lousely  to  aerve  aa  s  mulch.  Coarse  green  sta- 
ble manure  should  not  be  placed  in  contact  with 
the  rontn,  but  it  is  very  valuable  on  the  surface 
ahout  tlic  Inv,  or  over  the  roold  when  the  hole 
is  about  half-filled. 

Afifr-pruiiiinj  and  cnrr.— If  young  tree*  are 
prn|)er1y  pruned  when  »et  out,  they  will  require 
but  little  pruning  until  they  begin  to  bear,  except 
to  chock  the  growth  of  shootii  coming  out  on  tile 
trunli  or  along  tlie  main  branches  that  are  not 
desired  to  make  a  well-formul  ln'iid.  Here  am] 
there  should  be  cnt  ont  branehen  that  cross  ethers 
or  Li-nd  to  iimother  their  foliage  by  drooping  down 
on  them.  The  tree  should  be  Vept  shapely.  In 
pruning  old  fruit  trees,  the  aim  should  be  to  pri'- 
rent  crtwiing  and  crowding  of  thi'  branchwi  and  to 
thin  out  the  old  wood,  so  that  the  number  of  fruits 
i?  reduced,  and  young  and  riguruua  wood  will  take 
its  place.  Tho  ends  am)  the  highest  brancbco  ahould 
be  cut  back  so  that  the  lower  braDche*  will  be 
renewed  and  sunlight  and  air  admitted. 

Pear,  peach  and  plum  trees  are  pnu*-  ' 
tically  tho  iiame  way  as  the  applik 
they  all  need  more  heading  in  to  fore 
into  the  lower  and  lateral  brai 
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Vanetia  of  tarsr.  fruit*. 

Thenorwrycataioti'D^eiveloni;  litittt  of  varieties 
of  al]  uf  the  Vari^v  fruiU,  and  frum  LliL'ir  divicriptiun 
it  would  Beem  aa  if  ull  wore  valuable,  when  in  any 
one  locality  [>erhfl[iH.i  half-<]ozen  var!«tieK  cuniprinti 
n(<!ir1yEill  uf  thi>x*<iiiJubluqtiu1itii<tiiWirud.  Varieties 
aiiggflsted  aa  excellent  for  general  culUvalion  for 
tinme  use  aro  tin  (oIIdwh  : 

Ap}Aee:  Summer:  Aatr&chan,  Uldboburi;,  Will- 
tame,  Yellow  Transpari-nt.— Autumn  :  GriLviinfitvin, 
Mclntoflh.  Wealthy.  Fall  Pippin.— Winter:  Hubbanl- 
ston,  Jonath^i,  Kiny,  Baldwin,  R.  1.  Grt-eninK,  S|iy. 

fears:  Clapp,  UartlL'tl,  Seck«l,  i^h«tdoD,  Buec. 
Hovey. 

PtMhxs:  Moantain  RAg«,  Oldmixon,  Crawford 
Early,  Elbert*. 

I'hma:  Euro- 
pean: Ilradnhaw, 
Lomban],  Imptfriul 
Gaga,  Damfton.  Lin- 
coln, Qiiiickiinhnw, 
Follenbor^.  General 
Bainl.— Japani>9c : 
Abanjanco,  U  ur- 
bank.  Wicttson.  Oc.- 
ttiljLT  Purjilc. 

Ckrrriet:  Sweet: 
Governor  Wood, 
Yellow  Span  iiih. 
Black  TartariAa, 
Downor  I*ole. — 
Sour:  Rarly  Rich- 
mond.  M  o  n  t  m  0- 
Knc.y. 


For  Calorado,  «a8tern  elupu  (W.  I'adduok): 

Applet:  ijucnmer  :  Vttllow  Tmnsjuirfnt.  Rod  Juno, 
Oldunbui-g.— Pall:  Wealthy.  Utter.  I'lum  Cider.  - 
Winter:  Jonathan.  Stayman   Wlnv^ap.  Dtflicioiu. 

Plains:   DftSiito,  American  Kugtu,  Arctic. 

(Jhnritg:  Idontmurenvy.  Morello. 

For  Colortwio.  western  stopi' ; 

Applet:  Sumiiivr:  Ycilow  Transparent,  Rwi,li]ne. 
— Pttll :  Maiik-n  Ulnfih.  —Autumn :  Strawberry.^ 
Winter ;  Jonathan,  Winejiap,  Ronii.'i  Beauty,  GriEnes. 

Pears:   Bartlelt.  Howell.  Seckel. 

Pmchrj:  Crawford,  Elberta.  Mountain  Hmn. 

PUma:   Burbank,  Itnliun  Prune.  French  I'mne. 

Chrrrifx:  Maydnka,  Black  Tartarian,  Hing. 

For  Altliffina  (H, 
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The  followingva- 
rictips  are  adaptc^d 
for  home  use  in  the  colder  partii  «f  Ontario  and 
Quebec  CW.  T.  Maconn): 

Applta:  Yellow  Tranjiparent.  DacheaH.  Ix)w1and 
Raupberry,  Lanffford  Rvauty,  St.  I*awren(;B. 
W«allhy,  Mclnli«ti,  FamBUite,  Swaiie,  Milwaukee, 
Scott  Winter,  Raster. 

Ptar»:  Pleminh  Doaitty,  in  favorable  localities. 

Phtu:  American:  Bixby,  Mankato,  Cheney, 
Wolf,  Hawkeye.  Stoddanl.— Europt-^n :  Mount 
Royal.  Raynes,  Gloss.  Montmorency.  Perdrigen.- 
Ruiwian :  Karly  Red. 

Ckrrriet:  Orel  25,  Ostheim  (Minntwuta).  Mont- 
morency. 

For  Iowa  (A.  T.  Erwin): 

Applet:  Summvr:  Duuhees,  Lowland  naapborry, 
Benoni.  -  Pall :  Wealthy.  Grimcn  Golden.  Winter ; 
Roman  Stem.  Jonathan,  .SUiyman  Winc^ap,  Gnco. 

Crate    Plorence,  Whitnay, 

For  severe  locations  in  northern  Iowa : 

Applt*:  Duchess,  Cbarlatnoff,  Hatt«D  Greeniag, 
Woallhy,  OkaK-nu. 

Ptan:  iteckel,  Lincoln,  Ijoneworih.  Kieffer. 

PtaeJiex  ChampJon,Gr<^«nftboro,  Htll  Chill.  Ruwi^ll. 

Plunu:  Wyant,  Brittlwwood,  Unnt,  Hammer, 
Wild  Cofoe,  Miner. 

Ckerriet:   Moolmorency,  Early  Richmond. 


S.  Mackintoeh): 

AppifM:  Barly: 
Early  Harrest,  A»- 
truchan,  Hone,  Iti-d 
Jn  nc.  — Automn: 
Huncombe,  I'^aine- 
tol«<. — Lat«  ;  Wine- 
sap.  Terry.  Yateu. 

^■j^jt;  CcLostial, 
Brunflwick.  Brown 
Turkey,  Lemon, 
Green  Ischia. 

Peart:  Kiefer, 
I.eCtirU'.  GarWr. 

Ptattis :  Stuart, 
ProtwhuT.  Pnhat, 
Cent«nniul. 

Ptaeht*:  Sovod, 
Grocnaboro.  Alex- 
uniler,  Mamiv  Roaa, 
Carman,  Elberta.  Family  Favorite.  Belle.  Mountain 
llot««,  Kmma,  Gitn.  Uic,  Globe.  Piefjuet.  Columbia. 

Prnrimmnm,  Jnpiiiiffr :  Hnchiya,  Yomon,  Dkarae, 
Tflura-no-ko,  Yedo-Ichi,  Miyakume. 

Pomegranates:  Acid,  I^afffe  Sweet, Spanish  Rnby. 
PUmt:  Ked  June,  Durbuak,  .Abundance,  Gonzak*. 


Gathering  fruit  frr  kume  vte. 

Most  fruit*  for  home  UMi  should  be  allowed  to 
ripen  on  the  tree,  and  with  tow-headod  treon  this  can 
itv  doni'.  if  thi>r«  \»  »  mulch  on  the  Hurface  no  that 
fniiUt  that  fall  on  the  gronnd  will  not  bt*  much  in- 
jured. With  early,  bright-colored  apples,  this  ie  the 
pTflcHe*  of  many  kfowpw.  Thn  fruit  is  allowed  to 
color  perfectly,  when  it  falla  to  tho  (jroond  and  la 

ticked  up  every  munung  and  marketed  in  open 
ushel-baies.  Pears  should  be  allowed  to  tvaoh  full 
maturity,  but  shoald  be  picked  while  hard  and 
ripened  in  a  dark,  dry  place.  Peachest.  pluraii  and 
cherrie.4  should  get  mellow  on  the  tree  t>efon>  being 
pioikod  for  homo  v/»'.  For  market  and  to  extend  the 
eeaaon,  all  of  theaft  fruits  mar  b«  picked  boforc  they 
are  mellow,  but  Ihcr  ^hoaId  be  folly  firrown.  and 
may  be  kept  saveriu  wcwka  or  months  if  put  in 
cold-atjirage  nt  a  temperature  between  112"  ami 
33"*.  The  seEuton  may  l*  considenihly  e^terded 
withoDt  cold-storage  by  gathering  at  one  time  only 
tht-  fruit))  that  are  fully  ripe. 
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Winter  fruit  nhuiiM  Ik>  allowed  to  Iwng  on  thu 
tr^«A  until  fully  mature,  but  must  be  pickM  befure 
it  miiilowit  anil  before  heavy  freezinn  weather 
cumes.  Aftt^r  picking,  il  should  Iw  put  iu  n  place 
with  an  ftvon,  low  tt'mperature.  On  the  fiimi  thia 
may  be  in  a  north  ithvd.  th«  north  side  of  n  high 
builiiiniti  or  a  ctiUar,  wbere  the  t^^miieratura  bos 
been  luwori'd  by  upt-ning  thu  wirnlows  on  frooty 
ni^rhts  and  closing  them  during  the  day,  or  by  a 
qnantity  of  crai-kiid  ice  and  wait  (ice-t'iyam  frt^exing 
mixturo}.  A  half-ton  of  ice  and  lifty  itounda  of 
fifilt  will  c(X)I  a  largi^  fipace  doWTi  to  a  good  kecfiinK 
temperature  fnr  most  fruit*.  Thin.  t*^mpcrittiiri:i  in 
the  Norlb  can  be  kept  low  by  closing  the  doors  and 
windows  during  t  be  day  and  oiK-ninjf  tlicni  at  ni^ht, 
whi-n  ihe  outside  temperature  Ih  lower  than  that 
inaida. 

Dwarf  fruit  trttt. 

Pear  treea  are  prevented  from  jtrnwinji  large  Hy 
bftinfC  buddwl  on  <iuincf  stocke.  .^jipk'a  are  dwarfed 
by  being  workoj  on  piiradiM.'  or  duuuin  elOL'kii 
(anall-atntare  f ormn  of  apple  tre«),  F'warfB  occupy 
len  spacfl  than  standHnj  or  Uw  Jiti.>ckjii.  usually 
come  into  bearing  earlier,  but  they  reijuire  mure 
carv^  in  pnininK,  spraying  and  thinning.  Dwarf 
peant  are  often  grown  cummtircinlly,  but  dwnrf 
appl«8ar«not7«t  planted  for  profit  in  this  country. 
Any  vurifty  of  apple  may  be  urown  on  the  dwarf 
atocks ;  bat  inasmuch  as  appIc-dwarfing  is  a  home- 
garden  practice,  only  gmul  dessert  varii-litis  nhoald 
be  uruwn.  Dwarf  jiearK  muy  be  planted  ten  to 
twenty  fe«t  apart,  depending  on  how  closely  they 
are  kept  heailL>d  in.  Atmiit  one  nwl  asunder  uoch 
way  I*  tho  oauftl  distance.  App)&s  on  doocin  (Fig. 
38.S)  may  be  given  eucb  dUtanwii;  thosu  on  para- 
ii\m  stockti  may  be  set  at  half  these  distances.  All 
dwarffl  should  be  .*tartw5  low  and  kepi  well  b^fled 
back.  Paradise-stock  apple  trees  should  bo  littlu 
moro  than  bniihe.i,  or  they  may  be  Craintd  or  e^pa- 
lienj  or  enrdon*.  fFor  furthi-r  information,  ww 
WaoRh's  "Dwarf  tVuit  TreeH,"  New  York,  1908, 
and  Baili'y'ii  "  Pmning-Book."! 

SmaUrfruiU. 

The  avwraice  furmer'8  family  consumtfs  Iam  uf 
the  small  cultivated  fruitii  than  the  average  city 
or  villn};(i  family,  notwithstanding  the  sdvantagm 
they  have  for  producing  fniit  of  the  beat  quality, 
and  that  may  be  used  in  a  fretth,  ripe  conditioa. 

TV  ^rau-brrry. — The  atrawlwrry  i«  enpccially 
adapted  to  growth  in  the  home  garden,  and  ia  of 
the  gr«at4^'.-'t  importance  from  the  fact  that  a  crop 
can  be  secureiJ  in  a  litllti  over  s  year  from  plajit- 
ing.  Ita  vield  per  acre  is  equal  to  that  of  the  apple 
in  quantity.  Wo  may  oxpoct  to  aocur*  S.OOO  to 
15.000  qaart«  to  the  acre,  or  50  to  150  ban*l«, 
which,  with  apple  treen  -lO  x  40  fvt-t  apart,  making 
about  thirty  trues  to  the  acre,  would  be  tbroc  to 
five  harreU  per  tree,  which  ia  above  the  yearly 
average. 

For  thp  lart^est  and  beat  retoma  from  tmall- 
fmlts  it  is  b««t  to  plant  on  nuw  land.  Thit  Rtraw- 
berry  te  fruited  by  most  growers  only  one  or  two 
■MMOa,  ftod  &ft«r  the  fmit  has  be«a  gathered  the 


plants  and  mulcb  arc  plowed  nitder.  The  laodT 
18  then  devoted  to  same  crop,  HOch  sa  celery  or 
late  cabbage,  that  may  be  ptanlud  after  the 
middle  of  July.  New  land,  uld  pasture  or  clover 
Kod,  ia  planted  with  potatoon  or  8omo  other 
hoed  crop  to  get  rid  of  the  white  grub  (lar\'a 
of  the  May  K-etlc),  Tht  foUowiiiji  opring  istraw* 
berry  plants  are  set  as  early  m  the  Uad  will  work 
up  tine  and  mrllow.  8ome  growers  further  prt^jiara 
land  of  this  kind  by  sowing  a  crop  of  peas  and 
barley  after  the  potatoes  ;  or  Bofficient  organic 
mattiT  may  bo  incorporatot)  by  plowing  under 
a  heavy  dressing  of  mannre  in  the  fall.  Thorongh 
cultivation  must  Iw  practicud  aad  ail  witslci  kept 
down  from  the  time  the  plants  are  sot  acitil  the. 
ground  frtfwis  in  the  fall. 

In  the  North  the  bed^  must  be  protected  in 
winter  from  freeiing  and  thawing,  A  covering 
of  straw,  old  hay,  coanni,  strawy  mamiw",  pine 
nee*lles  or  other  light  material,  pnt  on  juat  )>efore 
severe  freeiing  weather,  will  serve.  Only  a  light 
covering,  two  or  three  inches  thick,  is  needed,  juat 
enouifh  to  shade  the  ground,  as  the  injnry  comea 
from  the  bearing  action  on  the  roots  and  crowns 
by  freezing  and  thawing,  and  the  lifting  of  the 
plants  out  of  the  ground. 

KajpberTit  and  Woffrferrj. —These  two  bush- 
fruits  do  be^t  in  a  rather  moist,  loamy  soil,  al- 
though they  may  be  grown  successfully  on  any  soil 
that  contains  a  good  quantity  of  organic  mat- 
ter, if  the  surface  ia  kept  finu  and  mellow  dur- 
ing tho  entire  «ea.ion,  and  especially  in  hot,  dry 
weather,  Plantatioiw  aro  geni^rally  r<inewed  after 
growing  six  to  tan  years  in  one  place,  although 
under  favorable  conditions  th(>y  eometimea  lo«t 
longer.  The  beat  time  for  planting  is  in  thfr 
early  fall,  ruut-cutUng  plants  K-^ing  brtt<;r  than 
those  from  Budcers,  although  the  latter  are  more 
frequently  u«id. 

They  are  gniwn  In  hills  ur  in  rows,  the  former 
nv|uiring  a  slako  at  each  hill,  or  low-traininfr 
of  the  bushes  by  top  pruning  to  mak^^  them  branch 
low  and  thua  stand  without  supports.  Cultivation 
may  be  dune  with  the  honw  both  ways,  when 
the  hilUmelhod  ia  u-sod. 

In  rows,  the  canes  may  be  supported  by  two 


<:^. 


Ptc.  sat .   1  Matte  mtihoa  of  boUiu  Mny 


I  la  rfaM. 


wires,  one  stretched  on  each  side  of  the  plants  and 
hidd  in  place  by  a  nail  driven  into  the  cross- 
piece  of  the  tiapport,  slanting  toward  the  center. 
(Fig.  3.*4.J  The  wins  may  be  rnuMNl  nt  say  tim^ 
and  drawn  into  the  middle  of  the  row  so  as  to  get 
ouktide  of  all  the  canee,  and  thea  be  pnt  back. 
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ta  place,  thu  dnving  all  the  ootetde  eutn  clofw 
to^erdier  between  the  wires.  Tlie  wirM  ma;  be 
Might  «Ttf  the  stake  witlMwt  anv  cntt-auB,  but 
this  aoinetimea  breaks  tha  eaaas  toat  an  dnwa  in 


^.- 


na>N9.    BMpWuj  (CtliimblMl  beton  pnmlng. 

jkoxi  to  tbe  stake.  No.  12  galvanized  iron  wir«  is 
used  for  Ihii  porpo«e. 

Tiim  pTDDine  r«(|iiin«l  in  Kimply  the  remoTal  of 
tlW  fruiting  canes  as  six>n  as  tht<  crop  in  gathi>r«d. 
If  in  bills  and  the  canoa  are  not  supported  by 
>tak««  or  wirvA,  th«  ends  «f  th«  new  cancn  are 
pinched  to  make  them  ert/v  gtockv.  In  spring  tbe 
buabM  nay  Us  cut  back,   (t'lir*.  38o.  3^>.) 

The  raspberry  u  vaaij  pmni-d  with  the  hand 
pruninK-Nhaarii,  but  to  do  the  work  comfortably 
among  bbckbi'rri««.  laiig-hxndW  »\w»n  ur  a 
blackberry  hook  is  re<]nir^,  with  which  to  reach 
in  amonj;  thi>  thorny  cnnu. 

t'«w  varititics  are  perfectly  hardy,  and  eo  the 
canua  mar  nvtsd  protection  dunnK  tliv  winU-r  in  the 
North.  Raspberry  cabee  are  eaxity  protected  by 
bending  them  over  and  laying  them  on  thi'  trround; 
blBCkbcdrry  plants  mpitil  hv  li)"i«>ne<l  a  littlu  at  tha 
roota  to  enable  them  to  bend  withoot  breaking. 
Blaekb«rri««  an>  wddom  covcrwl  oitc4T)t  in  tho 
extreme  North. 

Currants  and  .7«wriirrriM.— Tht«  two  fniita 
are  almoet  neceMitiea  In  th«  farm  gardi-n.  They 
ar^  t'aflity  t;rown  and  yield  a  tarj(e  quantity  of 
fruit  for  tbe  apace  occupied  and  th«  labor  ex- 
pended. They  delight  in  a  deep,  moist,  rich  soil, 
the  aiso  of  tho  fruit  dependini;  more  on  tho  rich- 
neoB  of  the  soil  than  on  the  variety.  Strong  one- 
yoar-old  plants  arc  btat.  They  arv  planted  four  by 
sis  feet  apart.  The  pruning  rctuireij  is  to  rtmovt- 
wood  more  than  threw  or  four  years  old  to  encour- 
age the  growth  of  stront;  new  caiii«.  Thv  beat 
fruit  is  borne  on  wood  two  or  three  years  old. 

Tho  grento«t  difllcuUy  to  be  net  U  the  injury 
by  the  cnrrant-worm,  which  eats  the  folisRo  soon 
after  lh«  ksivuK  unfold.  This  [jurt  is  dwtroyt^  by 
dusting  the  buabca  with  powdered  hellebore  when 
the  leares  are  wel.  or  npplyiriK  it  in  water.  A 
blight  attacks  the  leaves  soon  after  the  frolt  is 
ripened,  soraetimes  catisinK  'hem  to  fall,  thus  leav- 
ing thi!  IiukIii^k  hari>  fr«m  tht?  middle  of  July  until 
winter.  This  weakens  the  hashes  so  mauh  that  the 
fruit  tho  following  wasoe  is  ffinall  and  of  poor 
quality.  Spraying  the  boshes  with  Bordeaux  mix- 
taru  is  often  neceeBaiy. 


Hw  gonseberry  reqvim  practicalty  the  same 
trenim^nt  an  tbo  currant  and  ia  sabject  to  the 
same  pests.  The  Rngliith  varittias  an  man  nbject 
to  mild«w.  The  f rait  is  not  M  taaeh  ia  desuM  la 
tbe  markets,  but  a  dnlkiow  Md  ibouM  be  more 
largely  oaed. 

Vari/iiea  tftmail-fruU^ 

Hie  following  varKtiM  of  saaD-fniita  are  reo- 
osunended  for  general  borne  planting : 

StrautxrriiM:  Brandywine  (St.),  Sample  (P.), 
Marshall  fi$t.).  Clyde  fst),  Senator  Dvalap  (P.), 
Haverland  (P.) 

SaiphaTia:  Cothbcrt,  Columbian,  l.oiidoD.  CoB- 
berland. 

BiaeHtrria:  Agawan.  Snyder,  Ancient  Briton. 
Kldorado. 

Vurra^U.'  Pay  Red  Cross,  Wilder,  White  Crape, 
White  Imperial. 

Gootdkrria:  Powning,  Red  Jacket,  Joesdyn. 

The  following  varieties  are  adapted  for  home  oee 
ia  the  eoMer  parts  of  Ontario  and  Quebec  (W.  T. 

Uacoon): 

StrtttOerriaiT  WiDiam  Belt,  Bnbach.  Greenville, 
Lovett,  Splendid,  Senator  Pnnlap,  Rxcelsior. 

Btufiberrie*,  Red:  Herbert,  Clarke.  Cuthbert, 
Marlboro.— YellowiGoldcnQiiwciL— Black;  Hilbom. 
Older. 

Blntkbrrria:    Agawam.  Stayder. 

Cumsnta:  Red:  Pomona.  Victoria,  Wilder, 
Cherry.— White :  While  Crape.-  Black:  Saanden, 
Victoria,  CoHin  Prolific. 

GoeaeitrrUi:  Rod  Jacket,  Uowning  or  Pearl. 

For  Iowa  (A.  T.  Erwin): 

Strairl)rrnat :  Eninlap.  Bederwood.  Warfield. 
i(a^pterria :    Red.  Cothert,  Turner,  lAmdon. — 
Black  :  Gregg,  Older,  Cumberland. 


Fll.  JSt.    RuHeny  (CoIbidHuI  Ktwi  uninlbi. 

Bhtibrrrifn :   Ancient  Kritun.  8nydi.>r. 
Oirrantt:  Perfection,  Bed  Dutch,  White  Grape, 
Red  Cross. 
Goamherria:  Champion. 
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'  Colorado,  esBtem  Hlope  of  the  Rockjr  moun- 
tains (W.  Poddoek): 

StrcwlKrrifJ:   Csptsin  Jack,  Jucanda. 
RarpUrria:  Rtiii ;  Marlboro.— Itlack;  Kansas. 
BlaMarift:  WilBon,  Eric 
i^trranit:   CherTj*.  Fay.  White  Grape. 
ffoowArrrtrt ;   Downing,  Ch».inpion. 

For  Colorado,  wetrtecn  slope  : 

Ratphtrru:*:  lUd :  Cuthbert,  Marlboro.— BlMk: 
Greof. 

OtTTttnit:   Cherry,  R«d  Crotta.  White  Grape. 
CrtowAtm'e*:  Cliaiitau<|iia,  Downing.  Oregon. 

For  Alabama  and  neighboring  repions  (H.  S- 
Uacintoflh): 

Slmwhtrrifi :  Excelsior,  Lndy  Thompeon,  Klon- 
dike, Aroma,  (laiMy. 

Ratvfxrriu  (Nwrlh  Alubama  only);  Turner,  Cuth- 
bert. liOTi4i<n.  KinK- 

Rtackbe.rrit*:  Diillas.  Mercersau. 

Curmnf/  and  Gooteiiprrkg :  Not  grown. 

DfidteTTies:  ADStralian. 

Tht  'jrapr. 

The  stiM  may  \k  grown  oa  a  trellis,  a  fence, 
a  stonB  wbll  or  iho  nidea  of  a  building.   The  beat 

Frutono  Cone  ^ 
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trellis  is  made  of  slak&s  and  No.  Lt  f^alvanii^d 
wire,  as  the  vines  cling  to  the  wirea  and  do  not 
need  much  tying.  For  the  best  results,  tho  viae 
should  have  a  warm  snathern  expotmr^  and  a  thin, 
weH-uniierdraidfd  st'til.  The  thirrl.  fourth  ami  i.njt»- 
flilily  tho  fifth  year  from  planting  thu  fruit  may  h« 
good  without  pruning,  hut  .is  tht-  can«i  grow  older 
they  form  many  tate ral  lirunrhivt.  thtix  prwiituing  a 
largo  number  of  small  huncbea  of  fruit  that  n^ver 
ripen  or  AK  ao  small  as  to  bo  of  littlo  vbIu«,  and 
wllicli  are  specially  liable  to  rot.  The  remedy  is 
pmning. 

Th«  rule  fur  pruning  graw-vintM,  under  all  con- 
ditions, is  to  cut  away  eacn  yoir  an  mach  of  th** 
old  wood  aa  piuwililv,  wiving  onough  strong  new 
or  ytiar-old  canen  to  n-plat'o  thoge  cut  away.  Each 
tewr  cane  must  have  an  abnndaiicf  of  .ipiu-j'  ao  that 
the  fnn  and  air  will  surround  the  leav^^  and  fruit 
and  thns  prevent  rot  and  mildi-w.  Thit  number  of 
new  canes  %>*  In?  prtwi-rvwi  dejiL-ndH  on  the  slrvngth 
of  the  vincr.  the  Hpfice  to  be  covered  and  the  root 
space  occupied. 

A  singlii  viiitf  may  bu  madu  to  eovt^r  a  vt-ry  large 
space  if  the  feeding  area  in  the  »oil  \»  Rn^ciont. 
Ad  instance  of  thU  iji  the  notH  Miiujon  vint<fl  in 
California,  which  Dumctimcs  cuvur  Ihouiiaiuls  of 
square  feut  of  tiurfarf  ami  produre  Umh  of  fruit. 

A  Tery  simple,  yet  very  cutisfactory  muthod  of 


training  the  vino,  is  shown  in  Fig.  387.  By  this 
«val<:m,  all  tho  pruning  rerjuiriMl  ia  to  cM  away  in 
tfle  fall  or  winter  th<3  old  fruiting  canes  and  bring 
up  tht;  new  cwnt-a  to  take  their  place*.  During  the 
growing  xeasotis,  tht!  lattrolH  on  thi-  fruiting  cant.-s 
are  kept  pinched  off  just  beyond  the  last  bunch  of 
fruit,  and  all  laterals  along  t)m  main  vine  and  tha 
new  cane  are  kept  frum  growing  by  pinching  off  as 
soon  fut  thi>y  ittart,  The  pruning  of  vinifera  grapes, 
grown  in  California,  is  quite  ditferent  from  this. 

Vurittiet  tif  grapu. — The  most  generally  adapted 
varieties  of  grapes  are  as  follows : 

Purpiv:  Worden,  Concord.  Campbell.— Red:  Dela- 
ware. Brighton,  Wyoming  R^id.— Whit* :  Wint-hell, 
Niagara,  Diamond. 

The  following  vuriL'tics  are  wlapted  for  home 
use  in  the  colder  parts  of  Ontario  and  Quebec  OV. 
T.  Macoun): 

Purple  ■  Moore  Karly,  Campbell  Early,  Rogers 
17,  M**rrimac,  Wildept.- Ited:  Moyer,  Dvlaw«r«, 
Brighton,  Lindloy.— White :  Colden  Drop.  Moore 
Diamond. 

For  Iowa  (A.  T.  Erwin): 

Purple;  Wordcn.  Mooro  Early,  Concurd, — Red; 
Delaware,  Drighton. 

For  Colorado,  eastern  slope  (W.  Pad> 

dock): 

Purple:  Concord,  Mftory  Early.— Red: 
Brighton,  Delaware.-White:   Niagara, 

Colorado,  western  slope  (W.  Paddocic): 

Worden,  Purple  Damascus,  Cornlchonj 
Brighton,  Niagara,  Sweet  Water, 

For  Alabama  (R.  S.  Uacinlosb): 

Moore  Early,  Concord.  Delaware.  Niagara. — 
Scuppcmoog,  Eden,  Memory. 

Tht  rv^doMf-gardtn. 

It  is  a  painful  fnt^t  that  very  many  farmera  buy 
their  vegelablea  from  tho  market,  where  they  are 
rtieoired  from  tho  mvtropolitan  markwU,  other  f»r- 
ment  having  grown  them.  In  many  coses,  Ui  be  snre, 
it  \n  cheaper  to  buy,  because  it  is  diffictilt  to  3«caro 
labor  to  grow  them ;  but  a  different  forming  plan 
might  enable  one  In  raise  vegetables  with  greater 
i-conomy.  The  Bucceesful  market-gardener  endeav- 
ors to  keep  his  land  occupied  with  growing  crops  all 
of  the  time,  and  maki-x  bin  land  very  rich,  that  the 
crops  may  grow  quickly  and  be  tender  and  succu- 
lent. Moat  farmers  till  too  much  land.  In  mo«t 
cases,  if  the  land  wore  mAde  richer,  wc  might 
grow  our  garden  crops  on  half  of  the  area,  or 
Jusu,  with  more  iirolil  and  much  \v«»  labor.  \ 
small  area,  made  rich  and  thoroughly  tilled  and 
cjinid  for,  would  supply  a  largo  family  The 
entire  area  ni<e<)  not  be  planted  at  the  beginning 
of  the  season.  If  such  crops  as  radishes,  lettuce 
and  )<eaK  are  put  in  rory  earl;  thef  mar  b« 
barveated  in  time  for  sweet  com,  CDcambera, 
ttquiwh.  lute  k-ets,  cabljage,  cuuliJIower,  and  tlio 
like  ;  after  early  beami,  sweet  corn,  potatoM  and 
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otbera,  we  nay  plant  c)*](-rjr,  tomips,  spinach,  anil 
the  Ilk*.  To  iecnre  i  HUccceaion  of  aucb  rc-getabl«5 
as  sweet  corn  and  mu,  «ar)y,  nMliiim  iiml  tau> 
wfetlM  ar«  plantea  at  one  time,  and  some  aun- 

iaxi  fori  U  put  in 
.*#■.  •!  ii.« — "i —  at    intervals  of  a 

week  or  t<?n  days 
&fterwanl!i.  It  in 
well  to  provide 
means,  as  boxes  and 
hotbecto,  to  start  or 
force  pliuitA  ahvad 
of  tfaeir  Heoran,  if 
the  most  inUireRt' 
ing  and  lucful  re- 
aulta  aru  U>  l»e  s^vxm^.    (&«*  Klgs.  388-390.) 

Succcan  in  ;^awiQ({  ve^tsl>1e«  dt>p(>nd»  on :  (1) 
the  condition  of  thefloii;  (IJ)  good  seed  ;  (3)  plant- 
iaft;  And  (4)  the  after carv  and  caltivatiou. 

iHie  mil.  — In  no  ont;  place  can  we  find  a  perfect 
soil  for  all  kindu  of  vcgt^tablui.  but,  a»  previoQsly 
nr^,  a  rich   noil  will   largely  make  up  for  de* 
Sciency  in  variety.  Th«  quefttion  of  lh«  noil  can, 
nnt  bo  diaciuwod  further  hen?. 

7^  *t<v/.— The  modem  methods  of  saed-teeling 
enable  thi>  dt?aler  to  offer  soodn  of  good  germinat- 
in)^  qiialitifM  and  the  purchaser  to  know  vhether 
the  iie«dit  ara  g'xtd  before  plantini; ;  liut.  as  tu  the 
purity  of  the  productJt.  one  mimt  tnk«  the  word  of 
the  di-jilttr,  and  hi_*  stionld  buy  only  of  reliable  »eed.t- 
men.  (Consult  Chapter  VII.) 

A«impln«u«i-t*stercan  be  made  with  twodinner- 
platw,  a  little  line  clean  eaod,  und  two  sheets  of 
blotting-tiupfrorchi;t!«e-cli>th,  (Fii<.  391.)  I'ut  the 
Band  in  ttie  plate,  level  it  off  nisaj-ly  full,  and  aatn- 
rate  until  wattrr  almost  utanrls  on  tlie  surface  ;  then 
spread  over  the  blottirg-piii)iL>r  ftr  ch^i.'«t*^.l(ith  and 
plac«  on  it  the  Bee<lH,  —  tan,  fifty  or  one  hundred  of 
each.  The  Inrgdr  ihc.  nuntwjr  the  more  ac<'urnt«  the 
t«8t.  Over  the  eeeda  spread  anfithor  ehret  of  blot- 
ting-paper or  cloth,  aad  cover  all  with  another 
dinner-plate. 

Much  of  the  BQcceflci  of  thin  work  depends  on 
the  temperature  at  which  the  nsind  in  k<-pt.   Aa 


■yi 


.^% 


7f^^?^^ 


nt .  s«e.    Hone  0«Aeii  ooldtnutHns  *Mt -knew. 

Mldr^ygiCMible  thi»  should  be  th^^  fumr  an  woald 
*Ky  'iilSllSl  for  the  beet  L'^rmination  in  the 
open  KTOund.  The  boat  uimperaturc  for  radishts, 
tomipa.  cabbage,  lettuce,  beets,  celery,  parnnipB. 
graiwen,  and  the  like,  la  40°  to  ■OO'  at  nicht  and  50* 


tu  60*  during  th«  day ;  for  com.  beaas.  cucum- 
bera,  meloDa.  sqaash«i,  tomaUMB.  peffpeFS.  e|{g- 
plant^  and  th«  like,  50*  to  GO'*  at  aight  and  60"  t« 
70°  during  the  day  is  deflirabl&. 

/Vtfflijnj;.— With  s  fine  mellt'W  8wd-bed,  aeeda 
aboald  be  covered  according  to  their  txta  and  the 
condition  of  the  weather.  Kine  oeeda  should  be 
covi^red  thre*  ur  four  tinier  their  thickneSH  in  dry 
weather,  and  tees  deeply  in  wet  weather.  The  eoil 
should  he  prewml  firmly  atiout  the  ami]  ;  tlH'  drier 
the  soil  the  more  firm  should  be  the  pressure.  Very 
fine  atwl-s  like  those  of  cvlury,  are  sown  on  the 
eurfaoe,  a  little  fine  uiil  is  i  iftcd  on  tben,  and  a 
sheet  of  chit«e-cloth  is  spread  over  and  wet  down. 
This  pn-vunts  washing  of  the  soil  and  holds  thi- 
moisture  in  contact  with  the  seeds.  >'ine  spbagnnni 
muss  sift«d  on  aRHwcn*  tfai-  s.^^le  pQrpn»e.  As  soon 
as  the  Seeds  Wgin  lo  germinate,  the  cloth  must  be 
removed  and  the  bed  shaded  antil  the  pUnts  becoffl' 
well  esLabliiihed.   Fine  seeds  may  bt  ehaded  with 


Pla.  390.    Hetbos  di  loiciDE  ibnbub  tir  me*u  ot  kUf-bansb. 

a  little  &ne  hay  or  rawen  to  keep  thaenrfaceof  tbe 
ground  mnint;  but  if  too  much  is  pat  on  it  will 
cause  them  to  decay. 

CulticittitJTi  anil  prvtaiioa, — No  crop,  either  of 
fruit  or  vegetables,  will  grow  without  some  culti* 
vation  and  care  and  protection  from  insects  and 
fungous  pesLs.  As  suggested  in  Fig.  379.  all  crops 
should  bo  arranged  in  rows  wide  enough  so  that 
the  work  of  stirring  the  soil  may  be  dono  with  th« 
horse.  With  a  line-tooth  cultivator  this  may  be 
done  Wen  with  plants  that  grow  from  wry  Gae 
seeds,  like  celery,  onions  and  carrots.  To  prefiorvu 
regular  distances  brtwi*n  the  centers  of  rows,  and 
to  occupy  the  land  closely,  onions,  carrots  or  other 
small-topped  plants  may  he  sown  in  double  rows; 
that  is,  therw  may  Im  two  rows  onti  foot  apart,  with 
two  and  one-haif  or  three  feet  clear  space  for  cnl- 
livution  to  tho  next  two  rows  one  f<ot  apart. 

Harrcatiag  fJic  vrgdalli:  crop. — Early  vi-getabltM 
are  of  little  value  if  left  in  the  ground  long  after 
they  have  reached  LhesiEH  for  table  use.  Radlshec, 
tUTuipa,  beats,  kohlrabi  and  similar  root  crops 
bMome  fibnius  and  woodv,  while  lettnc«,  spinach, 
cabbage,  cauliflower  and  Iho  like  run  to  mttL 
Thert.'foro,  if  there  ie  any  surplus  of  summer  vege- 
tables not  needed  by  the  family,  it  should  be  gath- 
ered and  disponed  of  so  that  plant-food  may  not 
be  taken  from  the  ground.  All  winter  veiretablee 
should  be  tender  and  succulent  when  gathered  and 
should  liostonil  in  a  cool,  nlightly  moiRt  place, at  a 
temperature  of  between  32'  and  33"-  To  ko«p  beets, 
parsnips  -ind  similar  crops  from  wilting,  they  may 
be  packed  in  cool,  slightly  moist  leavee.  A  go<^ 
time  to  gather  these  is  m  the  momtng  aft«r  a 
frost,  or  when  there  Is  a  little  snow  on  them.    If 
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pietod  in  bftm>l»  or  hin»,  a  Inyer  of  leaves  la  Ant 
pot  in  thti  bottom,  then  the  rwts  are  mixed  with 
a  few  ItMfiM  am]  a  cuvuriDif  of  k-uvce  is  [>dI  on  Ur;>, 
A  piet-'e  oF  burlu|i  ur  u  grain  bug  sprca«l  over  all 
will  Vixp  the  lenvna  in  plaice. 

Vanetifs  ijf  wj/r/nWM.— Muth  of  the  value  of  any 
vnriety  of  vegetable  dejjenda  on  the  stilection  or 
Mrain  of  the  9B&d-»tock.  (Iik.-  variety  Ik  known  nnd 
popnlar  in  one  Bection 
and  a  [lifTcrent  varii-ly 
in  another  section,  »o 
thnt  no  list  of  varietie-'i 
Ktlupttnl  Lu  till  kiciilitie'X 
can  bo  given.  It  is  im- 
[lortanl  ihM  each  gar- 
dener grow  varieties  or 
strains  of  varieties  that 
are  known  to  be  gener- 
ally Aucceiwfiil  in  his 
own  locality.  Varlvtiiw 
cbangi^  ^catly  from  ye^iir  to  y(<ar.  and  it  would  be 
of  liLtle  am  to  give  \\«Ui. 

^Prolaeiumfrom  ivseclji  and  fungous  paU. 

There  ia  no  crop  grown  on  th«  farm  or  in  the 
garden  that  is  not  attHckni  \iy  some  pest,  and 
if  no  attempt  in  made  tu  contrul  titv  |ic;i4ts  many 
of  the  crops  will  bfi  failores.  An  eiiuipment  fo^r 
sprayinj;  i»  \D(i)>t\n*m»hi«,  and  farmi-rs  and  garden- 
ers  ahould  cooperate  and  eqnip  th«niM>!ve«  with 
a  power  sprayer  by  which  th&  work  of  n  whole 
community  may  be  done  promptly,  Ihoro'Ughly  and 
cheaply.  ThrmiKh  ttiu  Htate  exp«riment  ntationH 
one  can  know  what  these  peats  are  and  how  beat 
to  control  them.  For  chewing  iri!«ects  we  may  uae 
hellebore,  Paris  ^reen,  ar»enal4)  of  ]t>ai)  or  othi^r 
aiw^nattta.  For  sofllting  ineecta.  scales,  aphides, 
and  the  like.  w«  may  mv  whale-oil  aoap,  kerwu-no 
emulaion,  lime  and  dalfor  wa»h,  or  other  inaecti- 
^w  that  kill  by  contnct.  For  idi^htH,  raHtn,  and 
rota  we  have  an  almo»t  universal  fungicide  in 
the  Bordeaux  mixture,  Spraying  or  other  remedy 
most  bo  employed  promptly  and  thorongbly  as 
Boon  aa  a  pent  apjienra. 

Full  diriMtionit  for  the  ubc  of  insocticideii  and 
fnajjicidee  may  be  secured  from  the  state  exper- 
imont  stutiona.  [See  aleo  Chapter  II,  "Innecta  and 
Diseaws,"] 

LUeratart. 

Green,  VeRetablo  CartleninR  ;  Fletcher,  How  to 
Make  a  Pruil  (inrdi^n  ;  Fntlorlnn,  Hnw  to  Make  a 
Vegetable  (harden,  and  How  to  Make  a  Flower 
GanJvn  (two  hooks);  fjrcinirr,  How  to  Make  the 
Garden  Pay  :  Hcndenion,  Gunlenine  for  flL-asurc; 
Uaynard.  f^rce-wful  Fruit  Culture,  and  Home 
Decoration  (two  booka):  Will ram».  Window  Oar- 
denitiR:  Meil. Cardening  for  the  South;  Wickaon, 
Cnltfomin  VogeLabU« ;  liaiW,  The  Principlm  of 
Vegetable-Gardening.  The  PrinclplM  of  Pmft- 
Growing,  Garden-Making.  The  Pnining-Book,  The 
Nunery-Book  ;  Hunn  and  Itailey.  Amateur's  Prac- 
tical Oarden-ltook ;  Card.  Bu-sh-iVuiK  Tht-re  are 
now  many  available  UmiVh  in  thif  fJ<dd.  anrl  th<-  home 
gardener  need  not  lack  for  enthusiastic  advice. 


TIBER  PLANTS.   Piffs-  392-104. 
By  Lynter  H.  fkwey. 

Fiber-pTodurinK  planta  are  necond  only  to  food 

tianta  !n  agricultural  importance.  In  continental 
fnited  States,  however,  cotton,  hemp  and  flax  are 
the  only  fiber  planta  cuUivatwd  oommt'reially,  and. 
aside  f  rfim  cotton  and  hemp,  m^irt  of  the  raw  fibers 
used  in  oar  industries  are  imported.  In  an  article 
of  this  scope,  only  the  lending  commercial  fibers 
can  be  discusned.  The  reader  of  literature  on  flberfl. 
will  find  many  names  of  material*  that  are  used  in 
tropical  countries,  but  thelibers  may  not  be  subjects 
of  eiport.  In  Mexico  and  Central  Am*'rica  the 
name  'pita"  la  widely  oml-*)  for  a  gruat  variety  of 
plant  fibers,  but  none  of  them  is  produced  in  BUfR- 
cicnt  quantity  to  butomu  an  article  of  commcrco 
outside  those  countries.  Bamboo,  okra.  paper  mnl- 
herry  and  pandanna  {wrew-pine)  afford  dhcFB  that 
are  used  by  natives  in  many  countries. 

Commercial  plant  fibera  inclade  (I )  TrxtUefibert, 
u»ed  fur  spinning  into  yam n  for  woven  ana  knit 
^oods,  thread,  twine  and  cordage,  snch  as  cotton, 
\ivmy  and  stsal ;  including  brusik  fiber*,  uw-d  in  mak- 
ing  brushes, such  as  ixtle  and  pioasaba.  <2l  Plaiting 
or  rmigk  Timiving  fher»,  iirted  for  h-tlA,  main  and 
li<u<kL-ls,  Much  as  straw,  rafR;i  and  nisliL-B.  (Sy  Fill- 
ing  or  it\t§ing  fihert.  uaed  for  mattressea.  cushiona 
and  npholnUTing.  Knch  a«  Florida  mo*w,  crin  vegw- 
tal  and  kajJok.  (d)  Xafimil  trsfurrr,  such  as  Culu 
bast,  xised  in  miilin«ry  good^  and  wrapping  cigars. 
(5)  I'aprr  matrriah,  sui-b  as  juU.'  butts,  esparto, 
etraw  and  wood  pulp.  The  last  two  groups  are  not 
specially  di.-icuascJ  hi-ri'. 

I.  Textii*  Fibeks 

Textilo  fibers  are  readily  cla.<iaified  by  origin, 
character  and  uae  into  three  groups  ;  (a)  Cotton*, 
hair-like  eingle  cells,  one-half  to  two  inches  long, 
growing  on  the  seed  in  closed  »cc<l-pfj<l8.  used  for 
spinning  into  I5ne  yams  for  woven  and  knit  goods, 
ihreude.  twines  and  rordei  of  small  diameter.  (6) 
,!t^  fiberr,  long  stninds  of  overlapping  cella  pro- 
ducMl  in  the  bant  or  inner  bark  of  the  atalka  of 
plants  such  as  flax,  hump,  juUi  and  ramie,  c^^l» 
of  HulHlivinion  into  line  Hesible  soft  atranda.  need 
for  spinning  inlo  yarn  fur  tint-  woren  goodtt  and 
also  for  threads,  twines  and  cordage  of  small 
diaraet^T.  (<?)  fftinl  jfltm,  long  utranda  of  over- 
lapping cells,  somewhat  lignilied  or  wmxly  In 
character,  extending  through  the  tiaaues  of  thick 
fleshy  leaves  or  leaf  ftemn  of  plants  such  an  agavca, 
bananaa.  phormium,  sansevierias  and  yuccas. 
While  oftt-n  callable  of  fine  HuWivision.  these  hard 
fibers  are  stifTer  than  hast  fibers  of  the  same  de- 
gn-e  of  flneneiw.  Hard  fiheni  are  used  chieiiy  for 
coarse  twine*  and  cordage  of  .all  siwm  up  to 
eight#en-inch  (circnmfersnee)  towing  hawsers. 

(<i)  Cottons  (we  article  on  Cotton), 

Cotton  is  proilttcud  by  several  speciee  of  the 
genus  Oosaypium  belonging  to  tho  Mallow  family. 
The  most  important  commercial  cottons  belong  to 
two  distinct  groups,  as  follows : 
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(1)  OtmdictUai eottoTH'.  of  Amfrieait  m-igia. 
Gtmypium    hirmtum.   Linn.    Amerii!;in    uplsind 

cottnn.  native  in  tropical  Amerii;*.  now  cultivntiiid 
frum  Virginia  tu  'hxas  and  Oklahoma,  alBo  in 
Mexico,  Argc^ntina,  TarlcoHLan  snd  in  many  jtarlii  of 
India. 

(!tat!ijnu7n  liarbadeni/e,  Linn.  Sea-ipUnd  cottcn, 
nuCivo  in  tropical  Ann-riira,  nuw  cultivuted  on  the 
islandfl  ami  adjawnt  8hon\s  of  South  rarolina,  and 
Ihruu^h  th«  InUTitT  of  arjulhem  Gforyia  iind  iiwrlh- 
ern  Florida,  aliw  in  the  West  Indies  ;  and  Kgypl^'^'' 
cotton,  oiiltivati'd  In  Kgyi't  iird  n-Oi'ntly  introdwcisl 
in  the  colonif^  in  both  Last  and  West  Africa. 

dottypium  I'cruvianuiii,  (.'av.  Peruvian  cotton. 
cultivated  in  Peru  and  aUo  to  Home  extent  in 
Africa. 

(2)  Ori/fotal  f^tfom,  t*J  Ariatie  or  Af^ieitn  ori(/in. 

Goftypiiiiti  kerlvimm,  Linn,  ra!livati'<t  in  India, 
Asia  MinH)r  and  eoiithern  Europe. 

Go*t\ipium  aYlioreum,  Linn.  CuUivat«<]  in  India, 
Cliina  nml  Japaiu 

(iottiipium  \Vighlian:iim,'[nA.  OultivateHtn  India, 
China,  Japan.  Kuri^  and  TrariscaUL^iwia. 

In  the  fnited  Stated,  Z:3.000.000  to  30.000.000 
acrts,  about  nnt?-thin[  the  acreage  of  corn,  is 
|)laiited  in  cotton  each  j't^nr.  Th«  annutil  |)TuJuc-- 
tioD  rangea  frftm  10.tXX),()00  to  12,OOO.CX)0  hales 
of  500  jKiunda  uuch.  murv  than  half  of  which  m 
e-xportecl.  Fifty  million  to  75,tHW.lX>0  ponn<ls, 
chitjfly  Egyptian  cotton,  valiit-d  at  $6,000,000  to 
$11,000,000,  are  imported,  t*  it  AiCvn  in  itnality 
from  that  produ(!i^  tier^. 

{6>  SopT  FlBEitti.-  Rax  (flee  article  on  Plas). 

Flax  fib«r  in  secured  from  the  inner  bark  of  tho 
straw  of  the  Hax  plant,  LUum  MUalUdmum,  Linn., 
belonginj'  to  thi-  Linaixa  or  Flax  fnmiiy.  This 
plant,  originating  in  Ania.  ir  now  cultivate  com- 
BMNltlty  for  liiiiir  in  Rmutia..  Silwria.  AuHtri]i,  Hun- 
(;ary,  Hollan*!,  Helpum,  France,  Italy,  Sweden,  Ire- 
Innd,  ('anada  and  tho  llniti-d  Strit««.  In  tho  IInit<^ 
State*,  tlax  tlijor  is  produced  in  ea;!t*m  Michignn, 
ffiaconain,  .Minn'-Hota,  Oregon  and  \V'a.shington. 
About  2.000  to  S,000acrL-s  an-  duvotL-d  to  fiber  Qax 
each  year  in  this  conntr}-,  producing  an  average  of 
about  JMt  |H>nnd)t  of  fibrr  jx-r  acn*.  or  a  total  of 
900.000  to  1.:150,000  pounds  valued  at  JtW.OOO  to 
^Lt^VIOO.  Thfl  imiHirtations  for  use  in  the  twenty 
flax  spinning  milln  during  the  poet  ton  y«tarji  havo 
averageit  anniiallyT,70I  tonn,  va1iit,'d  at$l,84>-'>,'17'{. 
ThL*  iniporLj  incluOf  matLT-rt'ltL-d  Belgian  flfot, 
making  the  average  value  hight-r  than  that  of  the 
d«w>r«tt«d  American  flas. 

Hemp  (pee  article  on  Heinp). 

Hemp  is  a  soft  fiher  obtained  from  the  inner  bark 
of  tlie  lietnp  plant.  CaitiialiU  jkiJiVu,  LIna..  an  annual 
Iwlonging  lo  ihi-  .Wcrwo-ir  or  Mullierry  family.  Origi- 
nating in  central  Asia,  hemp  is  now  cultiv.-itjil  for 
flhwr  pnxluction  in  China.  Japan.  Rn^ia,  Hungary, 
Italy,  France  and  the  Ignited  States,  In  this  coun- 
try tii-nip  i»  one  of  the  prini^iyml  emps  of  the  hlne- 
grvs  re-giiin  in  central  Kentncky.  lO.t'KX)  to  20,0i»0 
acr«ii  IwiDjc  fCTOwn  iher*.'  each  y«ar.  tfnuiller  areap, 


rarely  exceeding  a  total  of  1,000  acres,  arc  grown 
nearly  every  year  in  Michigan,  Minnesota,  Nebraska 
and  California. 

The  annual  production  of  rough  hemp  in  t)ie 
United  .'^tateB  amounta  to  4,000  to  10,000  toiw, 
valued  at  $480,000  to  ;fl.200,000.  The  annual 
average  (Quantity  of  hemp  imported  in  the  past  ten 
yvars  ia  4,082  Uin.^,  with  an  annuitl  avcragv  valuo 
of  $71C,aU.  There  has  been  n.  general  upward  ten- 
dency in  iiricHH  in  the  paftt  lift«fin  years.  With  a 
more  general  use  of  harvesting  machinery  and 
iib^r-cli-*aning  machinery,  now  being  introdne*d, 
tho  crop  miiy  Ivo  grown  monj  oronomically  and  it* 
caltivation  will  doubtless  extend  over  much  wider 

Jutf.   (Figs.  392,  S93,) 

Jute  liher  in  derivwl  from  the  inner  bark  of  two 
Bpwiosof  plants.— jute,  f"i>rcA»ru«  cajmaiarin,  Linn., 
and  nnlUn.  juto,  O'rthnruii  oiilfrian,  Linn,,  both  native 
in  northern  India.  They  belong  to  the  T^Jiaeta  or 
Lindvn  family.  Thoy  am  cuhiv<itt»i  commercially 
in  India,  Farther  India,  China.  Pormoaa  and  Bouth- 
ern  Japan.  The  plant.'*  may  he  grown  withoat  diffi- 
culty in  suitable  mdIIh  in  all  warm,  moist  countries 
hot  the  Lirge  amoant  of  hand  labor  required  in  the 
pro|iarali(in  of  tho  tib>>r  has  prov^nUMl  the  develop- 
ment of  the  industry  outside  of  Asia. 

Thij  two  kinds  of  jut«  planta  are  almost  identical 
in  appearance  exccirt  In  the  form  of  tho  iteud-pods. 


^ 


$ 
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FlC.  HI,    ]Dtf  ICtMftorui  nnwHtorif )  ntiij  tat  luiTWt. 

(Fig.  ."iiW.)  They  are  herbaceous  annuals  nimilar 
in  habit  to  ht-mp,  but  more  blender  and  Ihu  inclined 
Ui  branch  when  Ktunding  aloRi*.  W!u>n  grown 
broadcast  for  liber,  the  slender  whifi-like  stalks, 
on^-foorth  ti>  ono-half  inch  in  diamder  and  five  to 
lift««n  feet  in  height,  b«ar  no  branched  «xc«pt  dt 
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the  top.  The  basal  lobra  of  the  leaves  of  brtth  f[*- 
ciea  terminate  in,  Hlumli-r  puiiitv.  Tli(<  tM-eii-iKHls  uf 
C.  eajuvlark  aro  nc-fuly  spherical,  while  those  of  C'. 
^itoriut  srv  jirii^malic  or  neartf  <-ylini!nc«l. 


V 


p 


FU.MS.     J\M,  Mt  tfk.rel.orui  otrtuUn.);  lieitt,  Tttm 
JiitV  (f^or^AonfJ  ohtnhui)^     Branoh^v  trinh  4i^i1-|tnilt 

The  b«t  fiber  is  prodnced  by  t'.  eapttUari*,  mi 
this  afieci«B  is  mon.-  uxtvtisivcly  callivate*!.  The 
cultivulion  i)f  r.  oliioritti  i«  cunfinpd  largely  to 
the  warmer  and  wetter  reKionn  near  the  conat. 
S^v<?ral  horticultural  raHutitw  ar«  rwo^rniawl  In 
India,  the  nmst  important  of  which  are  the  follow- 
ing: " Sera j gar j,"  "Xarainganj,"  "Tinffsi"  and 
"[)e»i,"'  Thc«o  names  are  from  to»Tw  or  eentera  of 
jiit«  cultivation  north  of  Calcutta  to  tlic  Bungsl 
IVovinct. 

By  far  the  Rfeater  part  of  the  jute  fiher  impnrteil 
intu  this  ci»liiitry  iit  uf  thu  S0r;ij|j;aiij  varit^Ly,  usu- 
ally known  in  oor  marketn  as  "■SeraRmiKie,"  This  ia 
of  a  creamy  yellow  or  lif[ht  buff  color,  flnnr  ami 
Mft»r  than  homp.  The  Dacca  Hber  ia  very  similar, 
and  aho  the  Naraincanj,  «xcept  that  the  latter  is 
Mmfvthat  coarser.  The  Dmi  filter,  obtained  from 
nalta  jate,  ia  finer  in  t«xtnre  and  of  a  dark  gray 
color.  lh«  diir-'n-ncs  in  color. twing  duu  chii*(Iy  to 
difftrent  methixhtof  preparation. 

Jute  (^wfl  Ix'st  on  alluvial  or  clay  lonra  Hoilii 
ret<>ntir«  of  mititftuiro,  and  where  the  air  is  warm 
and  moi^t  durina  the  Krowiny  prriixl.  It  will  srow 
wdl  on  iK'cond  hottoma  or  on  low  lands  not  puhjuct 
to  inundation.  The  land  »ho;ild  be  well  pliwi^d  and 
harrowud  to  inritrce  a  rupirl  and  nnifomi  Jirwwth  of 
the  HeedlinsH  and  thus  prevent  their  bein^;  over- 
topped hy  WM^n.  Thti  wvA  i*  »civn  in  fiprin)^. 
bnwdcaet.  at  the  rate  of  twelve  to  twenty-five 
p<randfi  per  acre.  Plant*  from  thick  .■>cMing  pro- 
duct HnL-r  but  wi^akcr  fiber. 

The  crop  is  hanrenlccl  wh«n  In  flower,  about  three 


montha  aft«r  aowintr-  The  stalks  are  out  with  a 
knife  or  sickle,  or  pullnl  by  hitnd.  Tha7U«Cur•^d 
in  gavels  or  shocks,  or  often  taken  immediately  to 
b»  rettod  in  pornjii  or  dow-runiiing  atreaniit.  Tho 
rettinu  process,  lastinf;  one  to  three  weeks,  requires 
close  Wiitching  to  prevwil  ortr-rutting.  TTie  fiber 
ia  stripped  by Tiand  from  th«  wet  »talk«,  cleaoHl  by 
drawing  it  throiit^h  the  hands  and  whipping  it  on 
the  water,  washed,  dried,  2iid  thi^n  packnl  in  balea 
of  iihout  400  pounds  each  fur  market.  The  coarse. 
Baggy  liber  from  tho  ifi\i\»  of  th(t  atalkn,  tivi>  to 
fifteen  inches  long,  is  often  cut  off  and  fcaled  sepa- 
ratoly,  and  sold  m  "jat«  lnitl«."  The  yi«Id  of  fiber 
ranges  from  "00  to  :i,0()0  pounds  per  acre, 

Thu  jute  crop  of  India,  chi«fly  in  the  province 
of  Bengal,  occupies  2,000.000  to  3.000.000  acres 
uach  vear,  and  the  annual  prodiitrt  ajnotints  to 
2,000,000,000  to  3,200,0(Xi.t«0  pounds.  Tho  prices 
in  New  York  in  ton  years  endixl  December  3], 
1906,  have  ranged  from  three  to  six  and  thrco- 
fourth  cents  pt-r  poaad  for  long  Jiber,  and  one  to 
three  centa  for  juto  butts.  The  importations  of 
jute,  including  jute  butta,  in  these  ten  yeani.  have 
rangH.1  from  50,000  to  140.000  tons,  valued  at 
$1.50<^i.0OO  to  $().500.0CXi.  In  this  piTiod  Iheri) 
hail  been  a  general  tendency  to  increaaed  acreaga 
in  India,  increa8i>d  importations,  and  an  upward 
tendency  in  prices. 

Juto  is  uHi-d  rnodt  extuneivcly  for  gunny  ^ckit, 
wool  sack.s,  cotton  bale  covering,  grain  sacks  (es- 
ptwially  on  the  Pacific  coast),  for  wool  twine  and 
wrapping  twine,  and  either  alone  or  with  other 
fiben  in  carpeta  and  ni^s.  It  ia  the  cheapest,  most 
easily  spun,  and  moat  extensively  used  of  the  soft 
flbcn.  It  ia  not  so  strung  as  ilax  or  hemp.  Ha 
moBt  important  defect  ia  its  rapid  dtitcrionitioD. 

Rtpeatrtil  experiments  have  demonstrated  that 
jute  can  be  grown  sufceesfully  in  llieM:ruth  .Atlantic 
and  Oulf  coant  regions,  but  until  mechanical 
method*  hftv.i  Iwi-n  di'Vim-d  for  pn-paring  the  HIxt 
it  ia  not  likely  that  the  cultivation  could  be  prac- 
lict^  with  profit  in  this  country. 

China  jute. 

China  Jute  ia  a  rather  coarw  grayish  while,  «uft 
liber  imjxirted  in  limited  quantitiea  from  China. 
It  ia  derivwl  from  the  bant  of  the  f'h'ing  ma, 
AfutHhn  AtntenniT,  an  annual  raalvnceona  plant 
natiru  in  Aaia  and  cultivated  in  eastern  tliina.  The 
plant  hoH  become  widely  introduced  in  the  United 
Statt«,  where  it  is  regarded  as  a  troablesntne  weed 
and  18  called  Indian  mallow,  velvi-t-lraf  and  buller- 

Crint,   It  grows  three  to  eight  feel  tall,  and  has 
trg«>  heATt-shaped.  velvety  leaves  and  small  yoK 
low  tlowers. 

In  China  this  plant  is  sown  broadcast  on  upland 
or  ailuviut  soils,  and  the  filler  is  prepared  by  ret- 
ting theatalka  in  water,  then  breaking  and  clean- 
ing by  hand.  The  fib<<r  ia  similar  to  jul«.  hut 
slightly  stronger  and  coarser,  and  as  commonly 
pr<-]ifln<d,  more  Haggv,  making  it  moro  dilDcult  to 
xpin  on  machinery.  It  takes  dyes  very  readily,  a 
qaality  of  importance  ia  jute  rugs,  but  owing  to 
the  dilficulty  of  working  it,  and  its  rapid  deterio- 
ration, ther«  ia  little  demunil  for  it.   The  prices 
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paid  for  it  in  this  cnantry  are  usually  a  fraction  of 
scent  holow  tliine  juid  fur  julc. 

Tlif  plant  grows  well  on  liUuviri!  and  samty  loam 
Huilii  from  NVw  JersHV  tn  KanemH  ami  Nttliraslca.  but 
without  mochnnieal  muthtxti*  for  (ir^iKLriri);  tlii>  fiber 
it  coulil  not  be  caltivat«!  with  profit. 

Ramie  (Fig.  394). 

Ramie,  Jiitkmtria  nitva.  Hook  and  Arn..  is  a  per- 
ennial-roott'd,  herbaceous  plant  belnniting  to  the 
Urticacta  or  Nettle  family.  Th«  ratbur  almder 
stalks,  bearing  heart-ahapcKl  lvtiv««  ^rt>en  above 
and  whit«  beneath,  attain  a  height  of  three  to 
eight  fet't.  When  the  platil*  are  crowded  thickly. 


^-..cjM' 


SKP- 
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Fix.  J94. 


Ksml*  I  HirSintna  nirMl.     SiViiiicl  enil>  of  Iba 
Muton  T^mtiy  for  liA'n'nt, 


08  tWr  sboulil  be  fur  iibvr  production,  they  bear  no 
brancnea.  Wlien  cut  during  the  growing  veiuton, 
new  iihoots  spring  op  from  the  roots,  so  that  two 
to  Tour  crops  may  bo  had  each  Hea^in. 

Ramie  is  native  is  Asia,  and  ta  cultivated  eom- 
nMreially  in  China,  Pormosa,  southern  Japan  and 
to  » leas  extent  in  India.  It  haa  been  widely  intro- 
iacviA  in  i-xpcrimi;ntal  cultivation  in  Ihe  warmer 
temperate  tones  of  both  hemiapberee.  The  plant 
may  be  i^'own  without  diifflcillty,  bat  tt  haii  not 
been  demuii«trate<l  thai  the  fiber  may  be  prodnc«d 
profitably  ontsida  of  Asia. 

lUmio  reqtiir<.>«  a  f(trtil«  soil,  not  sabject  to 
drousfat,  bat  with  Rood  drainage.  It  grows  well  on 
Bandy  loam  or  alluviul  anil.t,  biit  CAit  not  he  tcro^'n 
anccess folly  either  on  stiff  clay  or  lit;hl  (<andy 
Boils.  It  r^iiir^  a  warm  moist  climate  during  the 
growing  senaon. 

Thi>  plant  in  propaeat«d  by  §eedii  and  by  root- 
CDttinf^,  and  in  Inaia  tn  some  «xt«at  by  cutting 
of  tbe  elems.  Tranepluitiiie  root-cuttinife  is  tlio 


surest  method,  hot  growing  from  aeeds.  if  carefully 
attended  Ui,  gives  a  larger  numlier  of  plants  for 
the  same  labor.  The  seed  is  very  «mall,  like  tobn-i-o 
swti.  It  18  g«<rminatwl  in  gliiw-coverwl  Hats  in 
greenhouses,  or  in  warm  weather  out-of-doom  in 
beda  incloiieid  with  honrds  and  mui^lin  or  canvas 
cover  which  is  frequently  aprinkled.  Tl»e  8«;dfl  are 
ftowii  on  the  wurfaci'.  prewHwi  down,  but  not  covered, 
and  they  require  a  warm  moist  almoHphcre  for  ger- 
mination. When  alMiit  an  inch  high  the  seedlings 
muKt  be  gradually  actuslomed  to  drier  air.  to  pre- 
vent damping  off.  When  eight  to  twelve  inrhfji 
high,  and  after  sfVHral  days'  exposure  to  outdoor 
coodttions,  they  may  be  Iranaplantedl  to  the  field. 
The  fletdlinga  are  Bet  tii  rowo  about  twenty-four 
inched  Eipurb,  and  about  ten  inchca  apurt  in  the  row. 
If  root-cuttings  are  used  instead  of  mH^llngB  they 
may  Im  traiiHplaEitei)  dirwtly  to  the  field,  in  rows 
the  ftame  distunee  apart.  In  either  case,  the  spaca 
btrtwwm  the  rowa  munt  Iw  cultivated  natil  Iho 
ramie  is  high  enough  to  ghade  the  ground. 

iH-odlintot  or  rootis  8et  out  in  May  or  enrlr  Juno 
should  yield  the  llrxt  crop  of  shoots  about  the  last 
of  Aitgi].<<t.  Afterward  two  to  four  rropa  .thoold  ba 
produced  vach  season.  As  the  plants  grow  more 
thickly  after  the  first  crop,  there  will  be  fewer 
branching  stalks  and  an  increaM>d  yield.  On  rich 
soil,  the  fertility  of  which  is  kept  op  by  the  appli- 
cation of  barnyard  manure,  the  plunte  will  con- 
tinue tu  yiL-td  shoots  for  twenty  years  or  longer. 
Where  the  winters  are  coM  enough  tn  freeise  the 
ground  to  a  dupth  of  three  inches,  ur  to  the  lops  of 
the  roots,  the  land  shouSd  be  mulched  every  fall. 

The  (th'iots  are  harv«jt«d  when  they  begin  t» 
produce  tlowers  (Fig.  394).  The  stalks  are  cot  m- 
broken  by  hand.  In  sc-me  parts  of  China  tba  indi- 
vidual stalks  are  cut  as  they  re.ich  maturity,  the 
younger  stalks  lieing  left  to  di-vt-lop  and  the  har- 
vest being  thus  practically  continuous  in  the  same 
field.  In  some  plaa>j<  the  plants  are  allowed  to  dry 
and  are  afterward  soaked  in  water  before  prepar- 
ing the  fiber,  hut  nsaaliy  the  bark,  including  th* 
fiber,  iic  peeled  olT  immcdiatc^ly  aft«r  the  utalk  ia 
cut.  It  is  then  cleaned  while  still  fresh  by  draw- 
ing it  between  a  wooden  or  bone  knife  and  a  bam- 
boo thimble,  which  removes  the  outvr  bark  and 
moat  of  the  green  coloring  matter,  after  which  it 
is  dried.  Thi«  hnnd-clenni^^  but  nnt  degummwl  Glier 
IB  known  commercially  as  "ramie  ribbons"  or 
"China  grajw."  In  China,  aft*r  more  or  l«fi  maaip- 
ulation  to  subdivide  it,  it  is  spun  and  woven  by 
hand,  Iwing  used,  very  extensively  for  summer 
clothing.  It  is  exported  to  Europe  whore  il  is 
degummed.  bleached,  and  combed,  making  a  fine 
silky  Iilu«ee  for  spinning. 

Ramie  yields  two  to  four  ealtinga  each  year 
afb'r  the  first,  and  at  <uirh  (tutting  four  to  eight 
tons  per  sere  of  green «talkit  from  which  the  leavM 
hare  liwn  Rtripjit^.  The  yield  of  dr>-  rami*  ribbons 
is  about  eighty  puunda  per  ton  of  gre«n  stallts. 
These  rihlMTis  are  quoted  in  European  markefai  at 
four  l^)  eight  'fullars  (ler  hundredweighL  There  is 
a  wide  variation  in  ciuality,  the  best  coming  from 
FormtMa. 

Practically  no  market  for  ramie  fiber  baa  b«es 


FIBER  PLANTS 


FIBER  PIJVNTS 


fiilaMtrfwil  In  the  t'nit«d  States,  and  few  ramia 
(ooda,  wild  u  main,  are  maie  in  thiit  cuuntry.  It 
u  used  extenaivie])'  for  dr«M  Rooda  in  Ohtna,  .lapatt 
_uti  Korea,  and  in  Buroim  ita  tiao  i»  inoroHKin^ 
porti&rea.  apholfltered  furniture,  clolh in;;  anil 
riotu  oth^T  kiivlji  nf  wnvcn  an<i  knit  g(XHl»,  bul 
thus  far,  excoptinc  the  knit  ramie  underwoar  mvAo 

in  Buro|w.  ramit^ 
goods  are  liltto 
Ic n 0 w n  in  th» 
United  Staler. 

Rkta  [Biphmcria 
tfvofiivima^,  nl»o 
calltMJ  ram  io,  is 
cu[tival<.-d  tu  a 
small  eitent  in 
India  and  the 
EuKt  India  iKbinds. 
It  difffirH  from 
L'.  nii'oi  in  hav- 
ing leaves  grcien 
.  ^'  im  bvth  BurfikCtR, 
'■^W  antl   '"   rwiuiring 

a  mare  tropical 
climate. 


/** 
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jlromino.    (Pig. 
395.) 

Arainina,aword 
meaning  "littlo 
win*,**  in  a  trade  nuin«  rwently  applied  in  llrazii 
to  the  fiber  aecured  from  the  inner  bark  of  the 
carrapicho  plant.  Urfiia  U>l.iala,  hinn.  (Kir.  SSIi.) 
This  plant  ia  a  ahnibby  perennial.  b«longin);  to  th« 
SJtUvacra  or  Mallow  family.  It  ia  native  io  India, 
bat  ia  now  widely  distributed  in  the  warmer  parte 
of  both  hurni-Hphurffl.  It  is  an  agKresaive  weed  in 
Florida,  and  ia  there  called  "Ca-aar  wcwl."  Hn  filler, 
ohuint<d  in  small  quantitit-a  from  wild  plants,  a 
used  in  a  il<)rEi<.wtie  way  in  many  {i!ao<-ji,  a.s  for 
paper  and  curda^re  in  .St.  Thome,  for  cheaii  cnrilngo 
in  Portrt  Rico,  for  sacking  and  twine  in  India, 
tie  material  for  huust-'-huildtng  in  Woat  Africa,  and 
ftshiiic-ritrts  in  Rranil.  Only  in  the  >>ao  I'aulo  in 
amithL-rn  ItruEil  is  the  plunt  rc^larly  cultivatt^l 
for  fiber  productinn  on  a  commercial  scali'.  It  ia 
th(<r«  i-alW  '■gimiinia."  Thii  fihiT  is  prepared 
by  Btrippinn  it  by  mauhinury  in  the  field,  dry- 
ing, anii  shipping  to  the  factory  where  it  is  treated 
eh«inically  and  mechanically  tn  |>r>;paTc  it  for 
8i>inninK-  It  le  a^trrtecl  that  it  will  yield  about 
900  pounds  of  filjer  per  acre, 

Tim  fiber  is  four  to  einht  feet  Inng.  light  yellow 
or  crvamy  white.  Homewhat  rihbon-lik*,  but  capa- 
ble of  fine  snbdivision.  It  reHerables  India  jut4>  In 
color,  textnre,  length  and  stron^h.  but  Uuta  better. 
It  a  used  mi>fit  extensively  in  making  Mck«  for 
shipping  colTee,  but  it  has  been  demonatmt«d 
thai  when  stittubh'  prvpan-d  il  may  bv  ui>cd  in  the 
manufnctiire  of  ropes,  canvas,  can)cts,  trimmings 
and  ciirtain8. 

^na  fump.  (Fig.  R96.) 

Sunn  iMnp  is  s  bast  fiber  obt»in«l  from  Cmto- 
Ittria  juiuta,  an  annual  plant  of  the  Ltgumiruna  or 


liean  family,  (h'ig.  USHi.)  It  is  raised  moat  exten- 
sively in  central  tndiu.  Like  bemp  and  dax,  it  is 
not  known  in  the  wild  »t-tt«  except  where  it  haa 
eseajxtl  from  cnltivntinn.  It  rcquirva  a  light  sandy 
soil  and  only  a  niwlerate  rainfall,  -fifteen  to  thirty 
inches.  It  will  ondnre  mon-  cold  than  jute.  The 
iwd  is  6own  broadcast  at  the  nile  of  fifty  to  one 
hundred  poumiw  i«r  acre,  usually  in  tlit;  spring, 
although  in  j^uitm  lix^alties  it  is  rrown  as  a  wintcT 
crop.  The  plants  are  harvested  by  cutting  with  a 
»icUts  or  more  fre<iuently  are  pulk-d  by  hand,  at 
Howering  time  or  soon  after.  After  the  stalks  have 
wilted  so  that  the  leaves  fall  rondily,  thi^y  nra 
placed  in  bnndlM  in  stagnant  pools  or  slow-ronniiig 
atreanu  for  retting,  a  process  requiring  four  to 
cightdays.  WhensufTtcienlly  n-lttd,  wurkmentntcr 
the  water,  and.  picking  op  the  stalks  a  handful  at 
a  time,  h«at  them  on  th«  surfacK  of  the  wal«r  nntil 
the  fiber  SKparales.  The  fiber  is  further  cleaned  by 
washing  it  and  wringing  it  by  hand.  It  is  thon 
hung  on  bamboo  pfAes  to  dry  in  the  sun.  The  aver- 
age yield  of  fiber  is  al.Hiut  ^10  pounds  per  acre. 

.Sunn  hemp  ia  lighbL-r  culored,  coanwr  and 
stronger  than  jute,  iiml  lasts  bett«r.  It  is  stiffer 
than  jiite  or  hemp,  and  cannot  be  apun  so  readily. 


i'U 


Wf 


Fl|.  StB.    Sum  buns  I  crDiotariuiunml- 

It  is  used  in  Ladia  for  cordagu,  sacking,  and  gen- 
erally aa  a  sabstitnte  for  jute.  Tho  small  quantt- 
tttn  linport«d  into  the  United  f!tat«R  are  used  for 
the  manufacture  of  coarse  twines. 

The   Bonn   ht^mp  plant  growti  well  in  soathem 
Florida,  and  as  a  leguminous  crop,  improriog  tho 
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fprtiHty  of  the  soil,  it  woaW  doobtlMw  bo  valnable 
in  roUtion  if  thui^  wuru  a  cmti^facUrj-  mL-<;luiati:al 
metbod  for  prupuhng  thu  liltcr. 

Amhari, 

Ambari,  or  deccan  hemp,  ib  a  b^Ht  Rber  obtaliiGtl 
from  Hihiiftt*  rtinwihinuji,  nn  anrnal  l«*livnglng  to 
the  StnlriVV'T  or  Mallow  family.  The  plant  has 
deeply  park-d  k-a\Yn,  gmna  it  50nn;wl»at  th<;  a|>- 
puiirartce  vi  tnio  hemp,  thougli  the  fnliaKe  is  much 
lighter  in  caior.  The  stalks  and  Iritftftemti  are  cov- 
ered with  wry  Kiiurt  spinus.  mxlciii^  them  disaen;*- 
able  tu  h;LniiIe  when  mature. 

The  plant  is  cultivatiwl  In  India.  In  Egj-pl  it 
Is  grown  on  thi>  bi)r<l>eTH  of  the  lielda  for  a  wind- 
mak.  The  fibc-r  id  prvpaf.'d  in  about  thv  same 
way  as  that  of  nunn  hemp.  It  ia  called  "Jiimlipitam 
jute"  in  the  London  market.  A  very  siniil«r  plant 
hH»  recently  kt'n  oxploitMl  in  Briuil  under  the 
name  Canliamo  BrazUirmii*  PcrinL 

MiKxUcnewJs  bast  fhcrt. 

Baat  fibfT9  for  domestic  pnrpoac*  hav*  bocn 
BMurvd  from  many  ditterent  kinda  of  plants,  hut  in 
moat  inetancea  th(«ci  havti  bnvn  aupursnlcii  by  com- 
mercial twines  UDiI  citrdagB.  Sume  of  the  most 
important  of  these  fibpra  are  the  following: 

(1)  Majapnia  IPariSiiim  lUiiurum).  urxI  for  hal- 
ters and  cordago  fur  smati  busts  in  Porto  Kico  and 
Cuba. 

(2)  Olona  (T^aehaHia  l(^if(4iai,  formerly  used 
for  harpoon  linea  and  Hahinii;  linect  in  thv  Uuw^iiian 

iainndn. 

(3)  Cftlorado 
river  hemp  (."i'jt- 
bania  maero- 
«it;iii),  Kn:>winp 
wild  ia  larjte 
qij;intilicA  0  n 
the  overflowed 
Ian  lilt  nfar  thu 
mouth  uf  the 
Colorado  river, 
Uflcd  by  thp  In- 
dians for  bow- 
strinfci  and 
othorlight  cord- 
age. 

(4)  Indian 
hempWpopj/num 
eaitnaStinum).  — 
A  perennial 
plant  of  the 
DoKbiinv  familv, 
native  throogfi- 
out  thw  icrealer 
part    0 f    the 

United  Statea  and  aiiwcialiy  abundant  in  th«  West. 
It  waa  the  moet  important  aoaroe  of  bnut  flbcr 
UMd  by  the  North  American  ladianB.    ((^if*.  397,) 

(c)  Hakii  Fibkiw. 

The  most  important  hard  (Iben;  are  ahacA,  ^iital. 
New  Zealand  hemp,  Mauritius  hemp,  ixtle  and  San- 
teveria. 


Ahaei.   (Pi^  Sys  -,  ai«o  Fij;.  112,  Vol.  I.) 

Abaci  or  Uanila  iKiupi^dt^rivodfrom  the»hnaUi- 
iagleaf-Btemsof  the  alinc£  plant,  ilajvilK/iUi*,Sce., 
a  perennial  belonuirii;  to  thv  Sfiunrrtt  or  Banana 
family.  [See  account  in  Vol.  I,  page  li'*.] 


TUm*  Sf  ■    jEldlAD  hemp  ^  .ijit'rtiuum  ratn' 
natt/ntm],  ■  comiDoD  luiii-e  pliut. 


.;>'■     '"'-'JIBS^^  ■  -lit 

lit.  m.    Abac*  (JfMB  (oMUf).    T«ra-r«ardU  H«d]liua. 

The  fiber,  as  found  in  onr  market,  is  six  to  twel« 
foot  in  longth.  rather  coarco  and  9titf,  rwldiBb  yel* 
low  to  nearly  white,  light  tn  weight,  and  the  bettor 
graJt's  rumarkably  strong.  The  approximate  break- 
ing strain  of  the  current  abaci  rupeH  of  dilTervnt 
6\tv»  \»  as  foltuwi* : 

i'tnch  dianrtor 660  poanJa. 
•inch  diamctiT ZjXX)  povnM. 

]-incli  dismster 7,000  ponnd*. 

2-inch  diameter ZSjOOO  ponads. 

The  abariS  plant  U  verynimilar  in  appaarance  to 
tha  banana  plant.  It  conHiittM  of  a  otalk  or  tmnk 
six  to  Hfteen  inL-heii  in  diameter,  and  aix  to  lifUwn 
feet  high,  made  up  of  hi?rUaci'nua,  concentric,  over- 
lapping Icaf-stcme,  t>caring  M  the  naminit  Ion;, 
pi  niiat«!y- veined  leaves.  iFic-  •iSS.)  It  reachea 
maturity  whi-n  two  to  Iivl-  yt-ais  old.  A  Bowor- 
Btalk  pushes  up  through  the  center  of  the  trunk, 
emerging  at  the  top  where  U  t)ean<  a  cluster  of 
flowers,  followed  by  amall.  aeeddu'aring  inedible 
bananna.  The  .ttaltc  then  diea,  but  meanwhile  two 
to  twenty  nihoTM  i^f  vjirioiiD  agw  arc  growing  in  a 
rather  open  clump  from  th«  aaroeroot.  The  fiber 
It  compost-d  uf  the  librovaocular  bundles  near  the 
oiter  surfaces  of  the  leaf-etema. 

.Abac^  ia  native  in  the  Philippinea.  It  hs*  been 
diKtrihuti-d  thrnitghuul  the  greater  part  of  tii» 
Philippine  archipelago,  and  alao  has  been  intro- 
dLtCKii  into  <fUam,  Kitmeo  ami  th»  Andaman n 
islanda.  It  is  cultivated  commercially  only  in  a 
companitivr.iy  small  pari  of  thu  Philippinee.  The 
movt  important  abarA  di^-tricte  ore  the  CamarinMU 
.Alhay  ami  Sorsogon  in  the  aoiithern  part  of  I.tir.an, 
and  the  islandit  .^oulhwan].  Uindoro,  Marindui)a«. 
Masbate,  Samar,  Leyte,  C«bu,  Negros  and  >Undanao. 
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A  ho«vy  and  evenly  Hbtributed  rainfall,  sisty 
inches  or  more,  and  acf>iitinnonawnrm  itrnpuristuru 
are  utH«nlial  to  th«  »ucc«st<ful  (o'owth  of  abucS. 
A  rich.  d«p.  wt'IWraiH.i],  mt^llaw  aoil,  containing 
plentv  of  humus,  is  m-wiwary  fur  wnll-developed 
planU.  Ttit"  Ufsi  ah^-i  lat«s  (plactatioTia]  are  on 
the  Bonthern  and  i*;MU:<rn  coaAl:*.  and  on  tho  lower 
slapNi  of  old  volcanuen.  Abacfi  is  ({ruwn  on  thu 
eame  land  t^n  ywrii  or  lonj;>?r,  withoDt  rolalion  or 
thf  4i|>i>lii:atioD  of  fortiliwr.  Whiltj  the  planta 
flomctimw  (jiintiBt  ia  low  land,  they  will  not  make 
8  good  growth  in  Hwampy  ground  or  where  the  soil 
rtniiiiiiB  «atnratfd  altout  their  rants. 

Abacfi  plants  niuy  li*>  i»rof)ac3ti.iil  liy  M-wl8.  rool- 
cattings  or  suckers.  In  practice,  suckers  are  obwI 
slmoflt  univ«rsftlly,  oxc«pt  when  thoy  miiHt  W  trans- 
ported long  diatances.  Good  KeKtd  in  difficult  to 
secnre,  since  cultiv;vt<;<l  plants  are  cut  before  the 
seed  ia  ripe ;  and,  farthtrmon-,  it  m  of  very  un- 
certain jrsrmination.  Seeds  must  he  germinated  in 
I  carefQlly  prepared  ami  protijctwi  ai-i-^l-hcd.  and 
tha  Baodlinj^s  tTanHplaiBtLx)  to  the  field.  Sucktrs  or 
root-eattings  aris  wl  out  dinwtiy  in  rows  nine  to 
tw«Ive  feet  apart  tach  way,  or  about  23^  to  &30 
planto  per  acru.  Sw^t^potatoes  ("camot^'s'')  or 
aome  other  crop  tire  Bumt-tirnvM  grown  with  aLiacfi. 
The  grass  ami  woftiis  must  hecut  every  two  or  three 
nonthH,  and  th»  Hoti  ininK-dintely  around  tho  ahacil 
plantx  k«pt  loose  to  allow  a  free  growth  of  suckers. 
Bxi»riiiwnW  nn  Ihn  San  Ramon  Gorftrnmffnt  Form 
indicate  that  al)ac-4  phaUt  maku  a  mu<.-h  hi'tu^r 
growth  on  land  plowvd  before  eicttinK  and  then  kept 
wsll  cultivated  uy  horw-powt-r  cultivatora,  than  on 
land  merely  cleare*!  and  Ijiirned  over,  then  culti- 
vated with  Bwwt-potatoes.  as  JH  the  iiaua)  ctistom. 
Unless  shadR  tn^Mt  have  been  left  at  intervals  of 
twenty  to  thirty  janin,  cim  RhonM  hn  planted 
botWi>on  the  rovrs  to  &crve  as  a  partial  ithadfi  and 
protection  from  tho  wind. 

Thp  stalks  are  cut  between  thg  flcwcring  an-I 
fruiting  MUigcs.  Ifcutearliur  or  later  the  liber  will 
be  of  inferior  qoality.  The  first  ."talVs  are  ready  to 
cut  twenty  tn  thirty-six  months  afttTptanting,  and 
aflerwanle  the  llt'ldn  an?  cut  oci-r  about  once  in 
«ight  months  until  the  plants  lH<(!')mi>  unprodui'tin- 
at  the  ond  of  flf  twn  to  forty  years.  The  new  plants 
oontinno  to  grow  na  tho  older  ones  aro  cut.  The 
plants  are  cot  with  a«hsrp  bolo,  leaving  the  etumii 
three  to  six  inihett  high,  slanting  au  as  to  shed 
waUir. 

linm«()iat«ly  after  thn  RL^Ik  is  cut  the  leaves  are 
trimmed  off.  The  out..'r  llliur-liearing  mirfikco  of 
flaeh  8Ucc«mive  leaf-Btcm  eompveing  the  trunk  h 
then  Blripp«d  off  with  th<^  aid  of  a  lione  knife.  Th(> 
liber  itt  cWned  hy  drawing  these  freiah  greet)  etripst 
between  a  knife  awl  a  IdiK-k  of  wwxl,  the  knife  be- 
iniC  preued  against  the  wood  by  im^ann  of  a  spring 
pol«.  Thework  refiuirt-sslrengthandritin.  Twenty- 
five  pounds  of  ulean  dry  filuT  Is  a  fair  day's  work, 
Th,t  annual  yiald  of  Bber  varies  frrim  SOll  to  l.<NK) 
pounds  per  acre,  tho  average  being  probably  not 
far  from  500  pounds. 

Abudl  fiber  is  u«.sl  in  the  Philipiiinea  for  making 
hand-woven  cioth.  known  us  "tiiiamiiipi"  and  "sina- 
may."  The  fiber  for  this  purpose  ia  M.>luct«<l  and 


tied  end  to  end,  not  spnn  into  yam.  It  is  also  used 
for  domi.'Atic  eondftgi;.  N(*rly  all  of  the  ahnci 
Kber  exported  is  used  in  making  twines  and  cord- 
age It  if  ufwd  for  tile  he-it  grad«s  of  hinder  twine, 
well-drilling  caldes,  power- tranEraiiwian  rope,  hoist- 
ing njpe,  and  for  ni^arly  all  marine  cordage.  Old 
tnanila  rupo,  e^pwrially  wijrnH.mt  marine  cordage,  is 
hsmI  to  make  "rofie  manihi  paper."  Abaci  rope  of 
t.h«  bfitt  quality  Kaa  a  working  strcngtn  about 
twi<:e  aa  great  as  sisaL  Standardor  current  abaci 
ia  alfout  uiiu  uiid  one-half  liniett  a»  tttrvBg  as  aisal. 
It  IS  also  lighter  and  more  durable. 

Abacfi  fil>er  con.ftituU'.s  aliout  thro-fourth*  of 
the  total  ex[Hirts  of  the  I'hitipptnes.  The  prinL'ipal 
markets  are  the  United  States  and  Great  Britain. 
The  importationfi  intotho  Unitod  State*  during  tha 
past  tm  jaara  an  ahown  in  Che  following  table: 


r*u 

QnuUtf  1       Tain* 

Aiermm 

laiiHTt  pHoa 

per  ton 

ISflfl 

I8W 

1900 

lUOl 

1904 

1906 

4T,&U 
46,260 
60,270 

63,13& 
42.624 
43.735 
66.463 
61.S48 
6.'i.6S6 
61,602 

|3,fi04,&8& 

8,408,822 

8,239,641 

6,21 1,476 

7,172368 

7,116,446 

10.555,272 

11.8S5,.'ilO 

11.42.'i.39fi 

1X066,271) 

re  30 

73  68 

64  44 

116  77 

168  27 

162  68 
1^  97 

192  79 

17:i  96 
196  98 

SUai  or  hetu^iun.    ( Pigs.  399, 400 ;  also  Pig.  22.) 

Tile  fllM?r  known  in  our  markets  m  sinal  is  ob- 
tained from  the  kaves  of  two  closely  related  plants, 
henequen.  Agaiv  rigida,  var.  tlimgata..  Bakt-r,  and 
firtal,  ^lijfiir  rigida,  var.   Si»alttnit,  Engelm.   Theao 


Fie  -  399.    SUil  tAga><4  n'titda,  rar   »'i*aia«a>.    Ka  !•■*•« 
nrr  ptii  •»»«  kii  Knitn  on  Ihr  ilpin  of  tt^. 

Flanta  bolnng  to  the  Amarj/UUnmr  «.r  Amaryllis 
amily,  and  art)  ttomowhat  similar  in  appearance  to 
the  centary  plant.  They  are  both  nsitivu  in  Yucatan 
and  there,  ai  clsewh«re  in  Spanish  America,  both 
are  called  hencquen.  The  vorieties  arvdiiitingaisiied 
in  Yucatan  by  the  Maya  namea,  "saoci"  for  Tar. 
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dmgat*,  and  "ya.xci'  for  var.  Sualana.  Tlie  \-ariety 
doRjjutfa,  ciiltivat«<l  only  in  Spanish  America,  is 
known  by  the  growi^ra  a»  "bwMqtun,"  wbUe  tbe 
rarlflty  Siulsiu,  ealliviit^d  noitly  in  Eoglicb- 
speakinff  eoantriee,  is  called    by    the  gromn 

Ikptb  plantn  &rfi  perefinial.  Ttiny  have  raaetteA  of 
firiy  to  MT«nty-fivH  rigid,  ii«arly  itnilght.  erect  or 


Tit.  «n.  thrbkc  flkw  of  tfMi. 

■I>r«ading  leares,  thr«9  to  fire  feet  lung,  three  to 
fire  inches  wide,  and-  shout  on«-fourth  inch  thick 
ahov«  th«  hue,  terminating  in  a  thorp  Tvi^ieh 
brown  Bpine  about  od«  inch  tone.  At  matority, 
eiicht  to  twenty-five  ycani,  Ltu;  pliint  BL-nds  iip  a 
fluwcr-elalk  k-n  to  twunty  feet  high,  bearing  dense 
clnaten  of  erwct  llow*n»  at  the  t^nAm  of  horixontsl 
caadehhra-likv  br»nclit«.  Thu  fiowen  are  followed 
by  bulbils,  or  aumotimeH  by  ii(H>H-pods  in  fiangaUL, 
1,000  to  4,000  linlbtU  ( "miut  plnnb! ' )  hcin^bom« 
on  aeuifEle  "pole."  After  dunx-nnK,  the  pliint  diuH. 
Suckert  are  Mrnt  up  from  the  rootA  after  thti  first 
year  until  the  plant  dii-A.  Si*&\  in  n.  hanl  tWr  thm- 
to  live  fpi't  lontr.  ratlit<r  coaruB  and  BtifT,  light  yel- 
low or  nearly  white,  naarly  always  lighter-colored 
than  abaci. 

The  vnrioty  tlnngata,  henequen  or  sacci,  dcetopa 
an  eloanrated  trunk  two  to  six  feet  high,  and  ite 
lesTca,  two  to  two  and  one-half  iachoe  thick  at 
the  ba«e.  always  have  maririnal  spinm,  while  the 
variety  SUaiami,  itii«al  or  yaxcl  has  no  diHttncI 
trunk;  its  leaves  are  usually  without  marginal 
Bpines  and  rarely  more  than  one  inoh  thick  at  thu 
bniia.  It  prodacM  a  stronger,  »ofter,  whiter  fiber, 
bat  in  l«8s  quantity  than  th«  other  variety. 

In  oaatom  Yucatan  the  variety  Sitalana  la  cnlti- 
vsted  to  a  amall  extent  for  flU'r  for  donicjitic  piir 
poiie*,  for  hamInock^  ba^  and  the  like,  but  the 
fiber  for  export  is  necnred  from  the  variety  tlon- 
fulOy  cultivated  mntit  oxtunKivi^^ly  in  the  region 
nbODt  MfTida.  This  variety  ie  slao  cultivated  in 
Cuba,  and  to  tumt  extent  iii  East  Africa.  The  va- 
riety Sisalana  in  cultivatod  in  th«  Balianias.  Turks 
and  Csicofl  ulandn,  8anto  Domingo,  Hawaii,  Central 
America,  E!aal  Africa  and  Indin.  Thu  prcxluction 
of  Yucatan  exceeiln  the  combined  production  from 
all  the  other  loralitica. 

Siuil  rw|uirw  a  continuous  wann  and  rather  dry 
eiiraate.  The  lowest  recorded  temporatnr*  in  th*. 
•iMl-irrowinjt  region  of  Yucatan  ia  48°,  and  tbe 
annual  rainfall  twenty-nine  ti>  thirty-nine  Inchea. 
It  endnree  light  frostd  in  Tamaultpaa. 


In  Yucatan,  and  alwi  in  tlw  Bahaiasa,  the 
principal  re^na  of  Btsal  cnltivatioo.  tbe  plants 
are  grown  almost  excliwiTvly  over  partly  disia- 
t«gr^«d  porous  liaw  rock,  largely  of  coral  or 
shell  orijnn.  Sisal  will  not  ittow  wdl  in  light, 
aandy  aoit  nor  where  wati.T  standis  about  it«  roota. 
In  meat  plaoeo  it  is  gntwn  at  altitndes  not  nore 
thaa  100  f««t  above  sea-leveL 

Land  ia  pretoied  by  cutting  and  bnning  tlM 
bnwh,  and,  nnleM  too  atony,  it  a  plowed.  Listn 
about  nine  feet  apart  ar«  marked,  and  the  plants 
aco  Mt  about  five  feet  apart  in  the  rows.  Suck- 
en  taken  from  oM  pbntationa  an  used  for  nro- 
Mgation,  except  for  starting  pta&tationA  at  lone 
distances,  when  bulbibi  are  eonietini«t  ased.  as  they 
are  Kmaller  and  inoreea.iity  tranaportvd.  fvi  far  aa 
pomible,  the  young  plaaU  are  «vl  out  at  the  begin- 
ning of  the  rainy  aeason,  eaiecially  in  regions  gnb- 
jeet  to  eevere  drought.  Amr  the  plant*  art  w-t 
they  require  no  further  care,  except  to  cut  tbe 
weedfl  and  graas  aliout  twice  «aeb  year.  Cultiva- 
tion should  be  given  two  or  tliree  times  each  year 
when  the  charartrr  of  theaoil  permita.  Vt^f^tatton 
must  be  kept  down,  as  it  cbokee  and  retards  the 
growth  of  sisal  planta  and  fumishee  material  for 
field  fircM,  the  moat  serious  idodoc*  to  the  crop. 

The  leaves  are  cut  when  three  to  five  feet  la 
length,  and  the  outer  onee  are  nearly  horiaontaL 
In  the  BahamiiH  the  lirst  crop  is  cut  in  the  third 
or  fourth  yi^ar  after  thft  plants  are  wt,  and  annual 
cn>|K  therL'aft«r  for  Kix  to  twelve  yeant.  In  Yuca- 
tan, the  first  crap  is  nut  cut  until  the  sixth  or  ser* 
enth  year,  and  aft«r  that  n  crop  Ik  cut  every  eight 
months  for  twelvu  tu  twenty-Qve  yeara,  Xbe  leavt« 
are  cut  with  a  large  knifo  and  ti«l  in  bundles  of 
twenty-five  each,  fwr  transporting  to  the  cleaning- 
machine.  Only  the  uuutr  IfavM  are  taken. 

Naarly  all  of  the  siHal  of  coirunerce  u  cleaned 
i>y  Rinchinor)'.  The  difTenmt  kimlK  of  maGhinca 
are  sH  similar  in  principle.  The  fresh  green  leavM 
iire  fed  sidewife  at  the  ratti  of  10,000  to  30,000 
per  hour,  and  the  green  pulp  cnushed,  beaten  and 
scraped  away  by  two  or  three  rapidly  revolvine 
drums,  af^insi  which  firvt  otm  t>nil  of  the  leaf  and 
then  the  other  is  pressed  by  means  of  adjoataUe 
curved  apronit.  In  sonic  machine*,  Btreama  of  wator 
play  on  the  lilier  as  it  pasnea  from  lh«  scrapiRg 
wheels.  It  is  taken  directly  from  the  machine  to 
the  drying-ynrd,  and,  when  dry.  la  balod  for  mar- 
ket, nniially  without  sorting,  aa  it  ia  rather  uni- 
form in  quality. 

The  yield  of  fiber  ranges  from  3  to  4  per  cent 
uf  thu  Weight  of  tho  grwn  lean-*.  The  average 
yield  of  clean,  dry  fiber  ia  usually  between  600  and 
1,000  poondB  per  acre. 

Sisal  is  usea  moet  extensively  for  binder  twine. 
IL  is  sIao  used  fi>r  lariat«  and  general  cordage  of 
one  inch  diameter  and  under  fur  u»u  on  land.  It 
kinks  in  pulloy-hlocks  and  rota  in  Halt  water,  hence 
is  not  suitable  for  hoiHting-ro|i«i  or  ra.irine  cord- 
age. It  is  heavier  than  abaed,  and  its  working 
Ktmngth  is  abou  rone -third  le**  than  that  of  current 
abaci^  rnpe  of  the  eame  eixe  and  type. 

Tho  increasing  importance  of  sisal  in  our  fiber 
iodnstries  »    indicated    by  the  following  table. 
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TMr 


1896 
189T 
1SS8 
1899 
1900 
1901 
1902 
1903 
190* 
190& 


Tnni 

62,130 
63,209 

«9,322 
7l,8U8 

7«,922 
7O,07li 
83,583 
87,026 
109,214 
100,301 


S3.412.700 

8334.732 

5,lGti,900 

9^11,377 

11.782.263 

7Jt72.564 

11.961,213 

13.289.444 

l&,da6.fi» 

lG;S0.fio9 


AvDnn 

Inpnrt  prtee 

ppc  lap 


$S5  47 
SO  &1 
74  58 
128  12 
1&3  17 
113  77 
13a  53 
162  71 
14£  91 
1&2  06 


Pharmium  or  New  Skalund  hemp.  (Fig.  401). 

The  lib*r  known  commercially  as  New  Zealand 
herap  and  Now  Zcalaivl  flax  ia  &bt,aini4  from  ilav 
leaves  of  the  I'h»rmium  hemp  plant,  J'k&rniitm 
tcnax,  Porat.,  tifbnKinK  to  the  LUian-ie  or  Lily 
family.  Neither  the  plant  nor  the  fiber  bas  any 
reaemb lance  to  hemp  or  flax. 

Tbf  [flant  i«  nimilar  in  baliit  to  tb^  cuminon 
blue   Bag   or   iris,   but   much    larger     lt«   many 


i 


Pt|.  HI.     Hew  Z«>UBd  IMEap  <Pfti>r>nin>ii  triuiif 

coane,  |{i>aa»-liki;  li;&vt«,  one-half  to  onw  &nd  odc- 
fourih  Inchcfl  wtdt!  umil  Ihrvc  to  twelve  fvet  long. 
KTOW  in  dense  ctnmpH  fronn  [M>n-nnia1  ront^.  A 
flowcr-Htalit  liwirinfc  lrly-lik«'  flowem  grown  at 
|pR)^h  fri>m  the  center  of  the  loaf-chster.  The 
old  Foobi  in  th«  midditt  become  wcak^T  unci  tlip,  and 
tho  outor  plnntH  in  turn  lieoome  new  centers  of 
pN>wth.  Many  different  rarivtiM  arc  tvcutcnized, 


Tarying  in  length  and  vidth  of  leaveo,  and  in  habit 
aa  well  as  habilaL 

The  plant  is  native  in  New  Zealand,  and  is  diH- 
tribut4!d  in  many  pnrtu  of  AnKtrnlasia.  It  ha*  Iwen 
intruduct<d  tss  an  ornamental  in  Califumia  and  the 
aoothfm  ataU«,  and  also  in  Enroritt,  ovon  a»  far 
north  as  IreUnd  and  Scotland.  It  ■i^cu1tivat«d  for 
fil)*!r-pnnluctiitn  on  acommi^n'ial  scale  in  Ntiw  Zea- 
luaA.  and  tti  a  nntull  extent  in  eoutht^rn  Europe.  It 
is  the  only  iraiwrtant  hard-fiber  plant  of  the  lem- 
perat*  tim»ii.  In  NVw  Zwiland  it  grows  htitwi>«n 
latitudes  3.5"  and  ■l.'j*,  where  it  is  subject  to  froat 
and  snow,  but  it  will  not  c-ndnre  tht^  more  «evo.n» 
wintefH  of  oar  northern  at&t««.  It  grows  beut  in 
a  rich,  porous,  eandy  or  loamy  soil,  moiat  but  with 
guoA  lirainagu.  Somu  of  tho  varieties  will  grow  in 
swamps. 

It  it,  propagated  by  transplanting  roots.  Th» 
leavejt  ary  cut  about  once  each  year,  and  the  fiber 
ia  cbuined  in  part  by  machini^ry.  Thv^  mntihincs 
thus  far  brought  out  leave  th«  fiber  bxit  partly 
cbantrd,  idjuiriniT  consider abl«  band-work  to  pre* 
pare  it  for  murki.-t.  Under  favomblc  cunditionat 
the  plants  yield  SOO  to  1,200  pounda  of  liber  per 
acre. 

The  fiber  is  live  to  t«n  feet  long,  reddish  yellow  or 
nearly  whit*?.  In  color  and  appearance  it  rewntbloa 
sbae.'t,  but  it  is  much  softer,  more  flexible,  uenally 
more  linvly  .tal)divided  and  ivea  stronK.  It  is  ftome- 
what  uluetic,  a  valuable  quiilily  in  tow-linee,  and 
it  Ih  leaa  injured  by  salt  water  than  other  c^m- 
mvrciul  hard  llbvr»  aHidf  from  abac'^. 

It  ii  used  for  folder  yam,  lath  varn,  and  either 
mixi'd  with  aiwil  or  abu(;A  or  atone  for  binder  twine. 
In  N«w  Zealand,  and  ai^o  in  Knrope,  it  is  laade  up 
into  a  gnui  variety  of  woven  {roods. 

It  haa  been  quoted  in  the  .New  York  market  at 
one-half  to  one  cent  per  pound  lesd  than  nisal  until 
recently.  The  demand  for  it  is  gradually  increasing. 

Mavritiut  hemp  (Fig.  402). 

Manritins  hemp  is  a  hard  thar  obtained  from  the 
Icavee  <if  tho  Mauritius  liber  plant,  Furtraafu-tida, 
Haw.  (F.  gigdiiUa),  tfeloni^nt;  to  tho  AirtnrijUiilacta 
or  Amaryllis  family. 

Aloes  vert,  as  tlie  plant  is  called  in  Mauritioa.  ia 
a  purtTinial.  with  a  n^tflto  of  sixty  to  eighty  »roct 
or  spreading,  straight,  ri^id  leaves,  six  to  ten 
tnchcei  wide,  and  four  to  Mght  f>>et  long,  similar  in 
apptiiranco  to  agave  leaver,  but  uetinlly  thinner 
UDOVK  the  biuw  in  pni^Hjrtion  to  their  flize,  and 
Huniewhat  plicate  toward  the  ajiex.  The  terminiil 
spine  is  rather  weak  and  the  marpnal  spines  weak 
and  irri-jTiibr.  or  usually  abnent.  The  flower-stalk. 
attainin^^  a  height  of  fifteen  to  tifly  feet,  bean;  a 
rather  loose  panicle  of  drooping,  light  yellowiah 
green  Aowere,  followod  by  bulbili..  ^^l]ckers  ar« 
prodocvd  from  thu  routa,  and  if  the  young  flower- 
stalk  is  broken,  suckers  are  pruduu«d  in  abundance 
from  adventitious  buds. 

Aloes  vert  i»  native  in  tropical  America,  but  It 
is  widely  dintribatod  in  the  tropics  of  both  hemi- 
sphere:!. Tbi«  and  cloMly  r«l«t«d  spocioi  aro  tlio 
"maguev"of  Porto  Rieo,  the  "inoIiia"«f  Hawaii, 
the  "pita  tloja"  of  Coitta  Rica,  the  "flqiie"  of 
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VflnezDela.  and  ona  of  the  piftnln  calW  "cabulla" 
ofContml  Ain(Ti<!n.  In  muat  of  these  countries  its 
fiber  ia  produued  in  Atniiil  quantitiiw  fur  domestic 
use,  but  only  in  the  ialaixls  of  Matiritiaa  and  St. 
nduna  is  it  systcmaticully  cultivalvd  fvr  the  pro- 
duction nf  fibiT  for  expdrt. 


m. 


■^^^ 


"^^M-l^f^^^xk^ 


eit'^l-    Porto  RiciO  M«Mey  iturtraalubrrvtal.  Tliitc  jrarolil  Dl«iitii 
frutu  batU«- 

It  re<|niraa  for  its  heat  develoiimtint  a  tmpic&l 
citrnat*?  with  a  Tno(lorat«i  rainfall.  »nil  a  sail  at 
good  ft'ttility.  I'nder  favnrabloconditions  it  ({rows 
mtsTn  nipidly  than  «isal,  pr<Hlucitig  its  first  wp  of 
Ieavt«  in  the  third  yuur. 

Thu  k'uvcK  aro  cniithud  and  the  pulp  scraps) 
away  by  mac^hine-s  hot  thf  fiber  In  aflerwitrd  washed 
in  soitp  and  w»t«r,  rinstMl.ilrii.'d.  beutt'ii  and  picked 
over,  rmguirinc  u  large  amount  of  handlinn.  Thp 
grt'on  l»avtia  yield  abaiit  -i  pvr  cont  of  dry  fiber, 
tho  yitild  ptr  acre  ranfi^Dg  from  1,000  to  2,000 
pounds. 

Mauritius  fiber  is  white,  noft,  morecloatic  thao 
BJBftl,  but  also  wpaksr.  It  is  used  cither  alone  or 
mixed  with  sisal  and  other  fil*w  in  the  cheaper 
gradw  vt  coarse  twine  and  t'orda^^  of  Hrnalt  diame- 
ter. DuriQff  the  past  five  y^nrs  MniirJliitH  hemp  hua 
bwn  qiiotfid  in  the  New  York  market  at  six  to 
•oven  and  seven-eichtha  cents  vkt  |)«nnd,  usually 
one-fvurUi  to  one-  cent  per  puuud  lew  than  sioal. 

htle.   (Kigs. 'llXi. -104.1 

Ixtle  (Mt'-trO  or  iHtle  (ftst'-lft)  and  lampico  are 
name*  apnlind  to  a  irroup  of  hanJ  lilwra  ten  to 
thirty  inchev  Ian;;.  ol>tained  from  the  cof;olla>i 
CcC-h9l'-y5ft)  or  inner  imniat\ir«  Icavw  of  Kvorul 
difforeat  kinde  of  agikvcs  and  yoccafi,  all  ^rawing 
withont  caltivntion  on  the  dry  tahle-lanils  of 
northern -central  Mexico.  Xudh  of  the  ixtle-pro- 
ducing  plantH  has  been  cultivated  for  filter  produe- 
tioR,  and  they  an-  mrv'ly  found  even  in  botanical 
gardens  or  collections  of  economic  plants. 

Thrae  kinds  of  i«li>  art-  r\vprt|rniiwi  hy  th«  trodit. 
(In  trade  quotatioiu  the  name  \e  uifually  spelled 
ifltle,  insU-ail  of  the  Me.^icnn  i.xtle.t 

(I)  Jaumave  ialle  (How-mah'-vf ).  a  nearly  whit* 


fiber  twenty  to  thirty  indien  luii^,  retiemliling  sisal 
but  somewhat  finer  and  more  flexible,  isuaed  largely 
in  tho  cht^ani>r  grades  of  twine  and  oords^  and 
for  ore  sacks.  This  fiber  is  secured  from  Agan 
lophiinUia  in  the  Jaumuvu  valley  about  sixty  miles 
from  Victoria,  in  Tamaulipaa.   (Pig.  403.) 

i'2)  Tula  iatle,  shorter  and  coarwr 
than  Jiiumave  istie,  also  uaed  for  the 
chixaper  grades  of  cordage,  is  espe- 
cially adapted  fnr  tbo  manufactun 
of  brushes.  Thin  fiber  is  secured 
partly  from  Agarr  LtrhtgiiUh  (Fi([. 
-104)  in  the  states  nf  t>an  Luis  Pot«ei, 
Coahuila,  TamauIitKWt.  Niievo  l*on 
and  Zacstecas.  The  plant  is  abundant 
in  W'CJctern  Toxa'*,  hut  rarely  uti)i)wd 
there.  The  leaves  of /1f;af«iinmUala, 
A.  etPTulentttut  and  A.  Kenfuivei,  all 
frrowing  in  the;  dry  highlands  of  th« 
ahove-named  etatea,  are  also  utvd 
for  the  pniduction  of  tula  istle, 

(3)  Raima  iatle,  a  rather  ^mmy, 

yellowish  ftber,  ten  to  thirty  inches 

lonK,  used  chielly  in  the  manufoclure 

of  cordage,  is  obtained  from  several 

specie*  of  ync«ae  or  "pnlma-V  as 

thrfli'  plants  are  called  in  Mexico,  the 

principal   onivi   being  "palnia  ^m- 

andoca,"    Samitrla   rarnerotana; 

"palma  pita."  Yticra  TVftrulMnn  unA  Y.  Treeuifana, 

var.  eanaliculatii^    All  of  these   plunt«  gruw  along 

the  lower  bIojwi*  (if  the  mountains  rising  from  the 

high  table-lands  of  Mexico. 

The  ixtle  fibure  an  ck-aned  chiefly  by  hand  ty 
drawing  each  leaf,  first  one  end  and  then  the  other, 
rei^eat^ylly  V'lween  a  blunt  knife  and  a  block  of 
wuoii.  The  palma  leaves  have  to  be  rteamed  or 
given  an  alknliiift  liath  before  the  pulp  can  be 
craped  away.  Machine*  am  bc^nning  to  be  used 
for  cleaning  ixtle,  bat  the  remits  are  not  yet 
entirely  satisfnctorv. 

Iatle  tlUirs  have  Wen  used  in  Mexico  for  t«xttle 
pnrpiii4ex  from  prehistoric  times,  bat  until  within 
the  last  decade  they  wur»  luwd  in  thin  country  only 
for  shoe-bmahei", 
clolhes  -  lirufthes. 
scrubbine-brushes 
and  the  like.  The 
high  prices  of  sisal 
and  abacA  have 
made  it  neces- 
sary to  introduce 
cheaper  libers 
for  low-priced 
cordaeci,  and  im- 
proved cordage 
machinery  has 
made  it  possible 
to  nw  iKtIt)  fiber* 
with  good  effect. 
The  fiber  is  strong 

and  darahlv,  but  rather  stiff  and  hanih.  Sacks  made 
of  ixtle  are  said  to  endure  ten  years  of  coi»t«nC  a8« 
in  handling  ores  in  Mexican  mines.  In  the  past  ten 
yean  the  importations  of  ixtio  fibcTuhavcincreaaed 
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from  C.0OO  tone  to  15,000  lonii,  nnd  thu  prices  hare 
risen  from  <ine  and  one-balf  and  thrne  centH  to 
four  anil  five  tmi)  onohalf  cents  pvr  |»aiind. 

Mttniia  Tnaguei/. 

Thifl  is  a  hard  liber  simibr  to  siwtl,  bnt  not  qaiUi 
90  atrong.  It  U  otlained  from  the  leaves  of  the 
Manila Tuai^c;  pUm,  Agaiv  Cantula,  naturalized  in 
the  Philiiiiiini'ii  and  now  being  cultivated  there. 

Atoe  JihfT. 

B»mbay  nnd  Manlln  nloe  fibers  are  hard  fibers 
three  to  tivo  fL>et  long,  giiniliir  in  appearanui  to 
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tisal  hut  wiKAlcor  and  mora  <>!a«tic,  used  to  noma 
«xtent  in  the  mjinufacture  uf  mmliiim  {^adoa  of 
cordngc.    Th*y  art-  obtained  from  the  leavea  of 

Maffvey  jiber. 

Fiber  for  danieiitic  itHe  ift  occasionally  obtained 
from  tbe  k-avtw  of  the  lar^v  ma^^uey  [ilantx,  Agavf 
^Urovirenn,  A.eollina.  A.  /'ufogina,  .4.  TfipiUnna  and 
A.  vinpnrn,  (rrowinif  in  pi^ntrnl  M«-xico.  The  intro- 
du<:tion  of  tit-er-cleanint;  niathinery  in  the  last  two 
y^arc  iriven  jironiiee  (nf  tin-  jiriNiucti'ia  of  Mexican 
maguey  liber  in  commiTciai  miJintitiL-s.  The  fiber  in 
ihrve  to  ciubt  fwt  long,  m-arly  whiw.  clajitic,  but 
not  80  Htrim^  a«  kik:!).  Si'venl  tt|its.'ieM  of  inaji^uys 
are  cultivated  for  the  productinn  of  the  Mexican 
WvoragVM,  pulqiio  and  mcxcnl,  but  non<>  of  them  in 
cultivated  primarily  for  fiber. 

Zayitpe. 

Two  aicaYfifl,  known  as  "lapupe  venlp"  and  "»• 
pupe  Bzul."  havu  be<>n  piantL<d  ext«iiHive1y  in  rvcent 

Jaan  for  fiber  production  in  the  Ktateti  of  Taniao- 
[piu  and  Vera  Cnii,  Mcxira  Roth  havo  straight, 
rigid  learea,  three  to  six  fwt  long,  narrower, 
thinner  and  moru  numerous  tban  Lhv  leaves  of  sibbI 
or  henequen.  Zapupe  verde,  having  KTeen  leares. 
has  long  bi^.n  cultivattMl  for  filirr  by  tW  Indians  of 
the  district  of  Tantoyuca,  Vera  Cmc.  Zapupe  aiul, 
with  bluish  glancoaa  loavea,  is  of  uncertain  origin. 
In  Bppvarancv  it  v«ry  cloael;  r««t<niUI«ii  Tetguila 
atnl,  Agarr  TtvjuUan^,  but  it  \a  not  ii«ed  in  ea8t«m 
Mexico  for  the  production  of  "tvquila  wine."  Both 
Kpecira  of  Mpupp  pnnliice  fiber  very  aimilar  in 
<iuallty.  It  i.H  finrrani)  more  flexibit!  than  Mna\.  and 
of  aboal  the  ivume  strength  when  compared  by 
weii'hL  It  is  fitracUit  >m  sisal-cleaning  maehim's, 
bm  it  hat>  not  been  placed  nn  the  mftrk«it  in  suffi- 
cient (jaantitiM  to  determine  ita  real  market  valoe. 


SantcvKTUU. 

The  name  "bowstring  hemp  "  is  applied  to  mo»t 
of  the  fihi'rs  ohtaini^  from  the  leavisof  adosien  or 
more  specie*  of  th«  gt-nus  SansuvieHa  of  the  Mly 
family.  Most  of  thesa  species  are  native  in  trojiical 
Africa,  ospoeially  thi?  dry  hush  country  from  Abys- 
sinia to  Mozambique.  I  'ne  of  the  earliest  knivwn  of 
this  group  of  fiWm  ix  "moorva"  or  "mnrva," 
obtainod  from  the  leaves  of  Saatrvicria  linxIniTgki- 
tttui  in  India  and  Australasia.  It  is  aaid  that  thia 
fine,  elaatic.  dtnmg  filwr  was  usw!  hy  the  ancient 
Hindus  for  making  bow  strings.  Two  species,  Saa- 
tn'ifria  (!uiiicfn»h  and  .**'.  tmitj^ora,  are  widely 
distributed  in  the  American  trtjpicit.  Numerous 
unaucce^ful  attempts  have  lieen  made  to  exploit 
theeo  pLantf.  Recent  efforts  in  Vencxuelu  promise 
btittcr  results.  At  Nairobi  and  Voi,  ItriliaH  Kaat 
Africa,  the  filH-ns  of  j^aitiniirria  Siw-hyt  and  A*. 
KhrtTificrgii  arn  being  extracted  in  commercial 
iliiiiiitiU«-s  by  mat!hini>s  similar  to  thooe  used  for 
extrsicting  sisal.  The  finst  has  cylindrical  leaviia 
standing  up  from  the  groand  like  green  stakes  four 
to  eight  feet  high,  and  one  to  two  iricbe»  in  di.rim- 
eter.  The  second  baa  clastera  of  equitant  Icavnt 
tbne  to  five  feet  long  and  one  to  two  inchea  thick, 
arrow-ahaped  or  triangular  in  cross-section.  The 
Imtm  of  both  sptvies yield  7  to  10  percent  of  dry 
fiber.  The  fiiH<r  iB  similar  to  sisal  in  tippearance, 
and  is  STiited  to  the  manufacture  of  twines  and 
conla^e.  It  has  not  been  prodac^  in  Etufflcient 
quantities  to  establish  a  morltet  value. 

Brvmrlia  Jilim. 

Hard  fibers  of  rumarkalile  stn<ngth  and  fineoMl 
are  obtained  from  the  leaves  of  at  least  four  lU^ 
ferent  spooies  of  Itromelias  growing  without  cuIU- 
vation  in  the  moist  lowlands  from  eautem  Mexico 
through  Central  America  to  I'idombia,  llraii!  and 
Paraguay.  These  include  the  "curaguata"  of  Ar- 
gentina, and  the  plt.i,  silk  grass  (Honduras)  and 
pinuela  of  Colombia.  Central  America  and  Mexico, 
obtained  from  B.  Karalas,  U.  lylrvttritt  and  It.  I^ia^ 
gain.  These  fibers  carefully  pfvrpart.xl  are  sometimes 
sold  in  the  Mexican  market  at  one  dollar  (Mexican) 
ptT  pound.  The  finest  Mexican  hammocks  are  made 
chieEly  of  this  liber.  It  is  also  ust^d  for  making 
game-bags,  and  ev^n  fiddle-strings.  The  pinnte 
grow  abundantly  over  thoiisiknils  of  scrim,  but  there 
aro  no  satisfactory  niachint«  fur  cleaning  the  fiber. 
and  it  in  not  produced  in  quantitiea  sufficient  for 
export. 

Pinra/ijifc  fiber. 

Pinea|)p1e  fiber  i«  obtained  from  the  leaven  of  the 
pineapple  plant.  .Ananas  wlira*.  Schult.,  ctittivated 
in  ne^arly  all  warm  countries  for  the  fmit.  The 
filter  is  prodiicod  chieHy  in  ttie  Philippinea  from 
long-leaved  varietiee  cultivated  especially  for  fiber, 
the  fruil«  of  these  varieties  being  of  littlv  or  no 
value.  The  fiber  is  denned  by  hanil,  by  sc^raping 
away  the  pulp  with  a  boae  or  a  piece  of  broken 
crockery.  Aftervarious  procesaeei.  uaually  including 
beating,  w.i.ihing  and  sorting,  Che^  flbeni  are  tied 
together  end  to  und.  The  strands  made  In  this  man- 
ner, not  spun  or  twisted  into  yarn,  are  woeen  by 
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ttand  in  Lhe  ?hilip|>int«.  making  thv  JM^autiful  jiiiiii 

cloth. 

AttempU  touue  tho  leavria  or  pinvApplw  in  Flnr- 
itla  for  fibor  prontiK^tion  hft\'p  net  pven  resnits  that 
would  wftiract  tHkintc  up  the  work  on  a  commercial 

IL  Plaitino  a.vd  Rout;  h-wba HMD  Fiiikka 
Coir. 

Coir,  or  coconut  fiber,  i^i  obtained  from  the  thick 

-  cuter  husk  of  thu  cucunut,  ur  fruit  vf  thti  coco 
|)a)m,  Oaoot  Ruc{fcra,  Linn.,  WlDnping  to  thu  /'«/- 
raoMe  or  Palm  family.  Coir  it<  a  ruthor  L-oEirat-. 
stiff,  elastic  fiber  four  Ki  ten  inches  ionir.  uf  ii 
brownish  color.  In  thin  country  it  is  used  for  door- 
mat* and  llfjor  cowring.  In  Asm.  and  to  aome 
extflnt  in  Europe,  it  ia  uiwd  for  cables  and  towing 
hawsers,  v«lucd  for  their  vlustii'ity  and  lii^htninfE. 
It  is  Mmetimui  woven  into  courHe  Kiil-ck'tli. 

The  coconut  palm  s''<*vrn  iji  aliuriilunc^  along  the 
Bandy  shores  uf  nearly  all  trupital  cnuntrieij.  and 
ocTasionally  in  inland  localitiiui,  hut  thv  productinn 
of  thfl  coir  of  comnnffcv  is  cimllnBd  alninsl  exclu- 
sively to  the  Laccaiiiee  islands  and  adjacent  ahorftB 
of  Bouthorn  India  and  Ci^ylnn,  and  in  jtouthoro 
China.  Coir  is  ohtsinod  from  Rreen  coconuts.  The 
fiber  from  mature  coconut^.tmch  an  are  niild  in  the 
•  markets,  it*  coantu  and  brittle  and  of  little  value 
except  for  jadoo  fiber,  used  in  place  of  leai-mold 

-  for  growing  iMnncrviitiiry  [hiante.  MacfiiniTy  is 
now  used  for  xhreddinf;  the  liber  and  twistinfr  it 
into  a  coamo  yam,  the  form  in  which  it  is  exported. 

Raffia  iH  a  flat,  ribbon-like  fiber.  consiBting  of 
strijiH  of  t!i«  tipidermin  fxwliil  from  thy  luavtis  of 
th«  raffia  [lalra.  tCuphin  A'n/lm.  Ma.rt.,  ^.TowinK  in 
Mailajjaacaj.  and  the  jnpati  palm,  Rnphia  Itnlifiera, 
Mart,  of  eiwtiTn  Itradl.  ThoKc  palms  belonj;  to 
the  V&im  family.  They  are  plentiful  in  the  wild 
t<tat«,  Mid  are  m)t.->y.-<tonialically  cultivtttud. 

In  Ehia  country  raffia  was  formerly  uw?d  almost 
excluflively  as.  a  liti  mau-rial  in  nnrserii^fl  and  ^iir- 
di-»»,  tint  now  it  ia  lari^ly  unhI  in  li;iskelry.  milli- 
nery and  variuiu  kinds  of  fancy  work.  iLa  u»(>  for 
theiui  piirpoHoi  hnit  incrcaflfHi  the  domnnd  and  re- 
sulted in  doQbtinf!  the  price  within  the  last  Eiix 
years,  la  Mwlatcaacar.  raflia  is  madt?  into  woven 
goods. 

Mailing  Jibert. 

Matting  libeni  are  plaiting  or  rough-wi^aving 
materiaUi,  not  textile  filwrK.  Entinj  stalkit  or  leaviw 
are  used  with  a  warp  of  cotton  or  hemp  yam,  or  in 
many  injitaocoa,  e«|i«cially  in  the  Pnci^c  ieliuids, 
the  same  or  ainiilar  materiala  are  used  in  both 
directions,  that  is.  for  warp  a»  well  ajt  woof, 

Japan>iMe  malting  ■»  made  from  the  mat  niah, 
"round  graaa"  or  "bingo-i,"  Juncut  rfiunia.  I.inn., 
er  U)e  '*thro*4om«r««l  grass,"  "■Hhichito-i,"  Cyperu* 
UstlifarmiM,  Roxb.  The  mat  rush  v  distrib«t«i 
thruuffhout  the  greater  part  of  the  north  tcmperaU' 
sonn.  It  is  plentiful  in  many  partii  of  the  llnited 
i^taUifl,  but  ia  not  tiand  hem  except  ts  a  tie  material 


by  Chioe«e  ganle>nHn«.  In  Japan  and  tho  region 
about  Shanghai.  China,  it  im  cultivated  with  groat 
care  in  thi:  rics-Iii'lds. 

It  i»  propagated  by  roots  set  out  tiret  in  nuisei7 
beds,  tht-n  traii.4plantt^  to  the  fieldit  latv  in  the  fall 
after  the  rice  crop  bm  beun  removed.  The  crop  ta 
hoed,  well  fertilixed  and  wat<Tcd.  somewhat  like 
rice.  It  is  cut  in  July.  The  routM  are  then  dug  Co 
make  room  for  transplanting  rice,  and  to  be  uned 
for  futuru  planting.  The  «hm>t«  arc  dip^ti'd  in  a 
pond  of  water,  holding  white  clay  in  suapcnftion, 
to  ^ivc  thuin  a  coating  wUicti  tends  to  preserve 
their  color  and  tooghnoss.  When  dry  they  are 
Htorrd  away  in  bnndle^  until  u»ed. 

In  the  NingiH)  and  Canton  districta  of  China, 
and  in  Fnrmusa,  th«  rhini>ap  mat  ninh  "Kiam- 
tsaii,"  Cy/ifrui  Ifnetifcrfii  in.  ii*  cultivated  larj^ely 
in  the  rice-Holds  to  supply  material  for  matting. 
In  the  region  about  Cuk-ultik  and  for  the  Rds 
Tinnevelly  mats  of  south  India  Cgpeni/  kgdiim, 
Roxb.,  ifl  niMjd.  lU  leaves  are  hanier  than  lhrt«c  of 
I'.  UgefifiirmU. 

Nearly  all  of  the  "round  gra.t«,"  ./jincim,  n««l  for 
matting  iH  from  cultivati^^l  plantx,  and  the»talkB,,j 
mostly  Bterile  shoots,  are  used  whole,  while  th 
aedg^,  "throe-conieted  graa«"  of  the  g*ni] 
rjrptTiu,an>  largely  from  wild  plants,  andthentath 
are  Aplit  into  two  or  thrue  »ectiontt  lieforv  dryla( 
The  matting  ma<le  in  China  and  Japan  in  woven 
hand-looms,  and  afford*  employment  to  thon 
of  inxn.  women  and  children.  Tho  United  Stat 
importi;  door  matting  to  the  value  of  about 
$4,000,(HX)  ev«ry  year,  and  it«  une  is  steadily 
increa«ing. 

A  powur-loom  ha-^  been  devimMJ  for  weaving  floor 
matting,  and  efforts  are  being  made,  with  only 
partial  auccexs  thus  far,  for  SM'uring  In  this  couo* 
try  a  satisfactory  supply  of  rushes. 

Hill,  jilitn. 

Hate  are   made  from  round  or  flat   plaited  or 
woven  fibrou.t  material,  chielly  straw  or  shrvddad 
leaves  of  palms  or  palm-like  plante.   I'anama  hat  ~ 
are  ma<le  from  flnely.dividwl  .itrips  of  the  palm-like'' 
leaves  of  the  "jipi-japa"  plant,  CarlJuluriat  jml- 
mala.  This  plant  helongi;  to  the  t'^/elantAaota,  not 
to  tho  Palm   family.   It   is   a   native  in   Central 
America  and  tropical  South  America.  The  fan-like 
leaves,  two  to  em  feet  in  diameter,  borne  on  nUilka 
six  to  fourteen  feet  high,  are  cat  while  young,  "lit 
into  Jihri-d.*  and  immemed  in  boiling  water,  th< 
driud  and   bleached   in  the  sun.    In  drjing,  the' 
slender  Htripn    mil   np    into   cylindorii.   like    fine 
fltrawB.  These  an?  woven  by  hand  into  buwi-xhaped 
bags,  and   afterward    presA^d    into  the  form 
babs.  Tho  weaving  u  done  chiefly  in  the  mornioi 
and  evening,  aa  the  dry  air   of   mid-day  mi 
the  straw   too   brittle   to  work   well.   The   fii 
panama  hats  are  made  in  I-x'uad'ir  and  Coloobji 
Cheaper  gradcii  aro  mado  from  other  Bpedea 
carl  u  do  V  lea. 

Perto  Itican  hate  are  made  from  the  leave*  < 
the  "yaniy"  or  hat  palm,  hode*  atanria.  a  rather 
amall  palm  scattered  acriBW  the  aouthern  part  of 
Porto  Rico  and  most  abundant  near  the  shore  A 
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fair  milofl  Bonth  of  Maysgn«i.  The  palm  loaves  are 
tW««dT«ry  mneh  tike  thjseof  the  jipl-jni'fi.  The 
wMvins  ia  d^ne  t>y  women  and  girls  in  tbvir  own 
hometi.  Thu  cunU-r  iff  the  indutitry  it>  fit  i'-ibo 
Rojo.  where  the  open  plaia  in  the  tenter  of  the 
town  is  devftted  to  drying  anil  bl^ftchin^  the  lejiTed. 
Straw  hruidx  for  batf  iirit  ircidt*  fruiii  (lilferi^nt 
kinds  of  Htravr.  Wheat  and  allied  speeies  are  used 
«ixt^rjtm>ly  in  ftoulhcrn  Euroiw;  niu\  al*!  in  China. 
Id  Europe  the  straw  is  (jrowu  chiefly  in  the  prov- 
incKB  of  TuBcany.  MwIwqu  and  VicnHt,  in  northern 
Italy.  The  He«d  is  sown  thickly,  and  the  struw  is 
palleil  lip  by  the  rooti*  Ijcfore  miiUirity.  After  dry- 
ing. lh>.'  upiier  joints,  tlia  only  part  u»t?il  for  fins 
braida.  are  renrnvwi  by  hand,  sortud  and  tied  in 
hundlf^.  Thin  utraw  is  nnoii  for  the  Tnncnn,  Leg- 
hoTn,  Venetian  and  Swins  braids,  extensively  naed 
for  hats  for  both  mtn  and  women.  Rye  is  a]m> 
grown  in  Italy,  when-  it  Is  treated  much  like 
wheat  for  the  producti'i>n  nf  a  plaitinn  straw.  Har- 
ley  and  rice  ara  L-ultivat«d  in  Japan  fur  tbe  pro- 
duction of  .lapanese  straw  braid,  which  is  exported 
in  largv  <iuantiti(u<  to  the  Unit<-d  StatiiM. 

in.  Upholstery  axb  STrfnvc  Fibers 

Thifl  Rronp  inrliidn*  a  largt;  niimhiT  of  flhrous 
maberialH  of  ve;;Htable  oritrln.  Th<^  xtraw  of  flax, 
irrowD  for  wed  ;tnd  threshed  in  an  oniinary  grain- 
thrt«hint;  miu'hinu,  thu»  ruining  it  for  ttixtik'  pur- 
I<4*ieM,  is  put  Ihrouf^h  a  series  of  tinted  rollers, 
which  cmsh  it  ;tnd  tit  it  for  a  coarm;  fltiiffinif 
matorial  uiwd  in  couchw,  cor  M,-ut8  and  carriogB 
cufihions. 

Criit  vrgrial  it  a  fiber  obtained  from  a  small 
palm,  ChamanifM  fiumiih.  native  in  Alsterin  and 
Cllltlvat*-d  in  wmthtTii  Riiriijw.  Thw  Ivavw  of  the 
plant  are  ehreililed  and  the  strands  twisted  into  a 
ooanii<  yam,  makinff,  when  picked  open,  an  (elastic 
mutcnal  pomewhal  like  curled  hair.  A  similar 
material  in  aIao  made  from  thtt  Ittnvcfl  of  tli»  oaw 
palmi-tto.  which  jr^ws  in  |j;rettt  ubundikni'^-  over 
iiundretb  of  acres  in  Florida  and  westward  along 
the  (tulf  eon.it  of  Ti-xiw. 

fliirfi/ii  mmn  ILh-mlnipoiioii.  or  TiUandiia,  tum^ 
oidej),  not  a  trnt*  moss,  Iml  a  flnwcring  epiphytic 
plant  of  tho  came  family  as  the  pineapple,  grows  in 
abondance  on  trees  alonit  rivers  and  bayous  in  tbt- 
GoiL^t  rvicion  from  th»  Dismal  Swump  of  Virginia 
to  Florida  and  Mexico.  When  abundant  it  in  very 
injurinuii  to  lh«  tnn^  on  which  it  grow*,  oftwn  b»^• 
coming  a  tioriori)i  pw(t  in  orange  groves.  In  many 
places  in  Florida  it  in  collecUtd,  and  placed  in  hiuipa 
nntil  femi«nted  to  Iivwfn  theonter  covering,  which 
is  removed  by  running  it  thmugh  a  crude  machine 
ooneisUn;  eawntially  uf  a  n-volving  ttHithod  cylin- 
der and  toothed  concaves.  The  tough  inner  librous 
■natarial  resembling  hon<e-hair  in  extensively  uMxi 
forcuihiona  and  mattresses. 

Kaj»k  is  a  soft  cottoR'like  down  grcm-ing  in  Onct 
aeediMdA  of  th*  silk-cotton  tree«,  Cfiixt  pmUtndn, 
Ctihd  smndifiwa  and  BomUtx  mniabarieum,  native 
h  the  tropica  of  both  hcmitipbori«.  Although 
abandant  in  many  part^  of  the  tropics,  nearly  all 
of  tbe  kapok  of  commvrce  cornea  from  tho  Dutch 


East  Indies  and  Ceylon.  The  pods  are  colle<!ted 
from  the  wild  tnt.'A,  and  th«  down  s(tpnrat«4l  from 
the  outer  covering  and  from  most  of  the  seeds  and 
packed  for  Hbipmeni,  It  is  Coo  short  and  brittle 
for  spinning,  but  it  is  very  light,  fluffy  and  claatic, 
making  an  excellent  substitute  Tdf  feathers  for 
[:usliiuns,  pilloweand  mattrvesex:  and  it  Ualso  used 
in  place  of  cork  and  hair  in  life-preservers, 

Litcratu-rr. 

Herbert  R,  Carter, Tho  Spinning  aoA  Twisting  of 
Ijong  Vegetable  Fibers,  London.  liWJ4:  (!harlea 
Richards  Dodge,  h  Discriptive  Catalogue  of  ITseful 
Piber  I'lants  of  the  World,  Waahington,  1897; 
.(ohn  W.  Giimore.  Preliminary  Report  on  Commer- 
cial Fil>en«  of  tho  PhilippinifJt.  Mnnila,  190^  ;  Wil- 
liam I,  Hannan,  Textile  hbers  of  Commerce,  Lon- 
don, 1902;  J.  ForbcB  Ri.ylf,  Thu  Fiber  Plants  of 
India,  I/tndon,  ISfifi ;  Jose  i'.  S^egura,  El  Maguey, 
Menioriu  aobre  el  cultivo  y  benericlo  de  sub  pro- 
ductoB,  Mexico,  1901 :  M.  Vetillart,  f^ludes  sur  les 
fibres  vl^gi'-tales  employJva  dans  Tindustrie,  Paris, 
1876;  JiiliiiB  ZipMT,  Testito  Raw  Matt^rialR  and 
Their  Conversion  into  Yams,  I^ndon,  UK>1 :  Vege- 
tJiblc  Fibers,  Bulletin  of  Miscclluncoue  Information, 
Additional  ttriea  II,  Itoyal  Gardens,  Kcw,  1898. 
Rafael  Rarba,  Kl  Hcnwincn  en  Ynoatan,  Mexico, 
1905  :  Harold  H.  Mann.  Sisal-Hemp  Culture  in  the 
Indinn  Te-i  IHstrict*.  (!atcutta.  IflO-l  ;  T.  F.  Hunt, 
The  Forage  and  Fiber  Crop*  in  America,  1907. 

FLAX.  Liriurti  umlatwimvm,  Linn.  lAno-dttt, 
Linum  (Latin),  Linon  (('iretkl,  I^in  (G«rmaii), 
Lin  (French),  Llin  (Cvltic).  It  i»  from  these 
names  that  we  get  our  common  words,  linen. 
lint.  linMHtd  and  linn.  The  apecilic  Latin  name 
meaps  "must  useful."  (Sea  also  Fibrr  I'lunU.} 
Figs.  -tWi-llO. 

By  C.  P.  BmU. 

Flax  is  annual,  grown  for  the  fiber  of  the  bast 
and  the  oil  of  the  seeds.  It  grows  one  to  four  feet 
tall.    Flowers  are  borne  in  cymosu  IntlorHect'noea 


PlC.  405.  The  Hmx  Sower,  u.  ap»a  fluwrr  mol  Imd  Jul  vfmw 
IHK.  ft.  |i*(uil«  [i-diovM,  iliiiwlnt  rhine  iwlntlon  o(  Bnihrrs 
■iij  itlfmu;  r,  uithir  kn.1  pollen^  if.  ilKinrn:  t.  titillli 
t,  peUlt  g.iilui  vt  tamtwi  ll,*crliini  nhsirliiB  ■rrnnKriii*!'! 
of  pBPU. 

and  are  distinctly  H-parted  in  every  rospMt ;  eta- 
mcnn  10,  monodelphous  :  stigma  >S-parl«d  ;  acpsla 
Ti :  petals  '),  bloe.  .sometimes  white;  each  Incalna 
of  the  ovary  is  incompletely  balvH  and  Iwars  2 
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seecia;  froit.  a  capsule,  fi-i-ellrt], 
with  10  fleeiiH.  Thta  siieciv*  i*  the 
only  ctillivaW  form  uf  the  (\ax 
family  {Linaa^),  Qxcept  for  orra- 
mcnt,  hut  »rtitic  i>f  tho  s[k>cW  so 
closely  r«««<inbl«  it  that  the  hns- 
Widiiian  wuultl  Lm  unublu  t-i  rei'oc- 
niztianyditFerunco.  Alargeniiniher 

of  Hpociejt  are  rei'ognia-fi  hy  kitan-      

hits.    Bes»(-y  r«])urt«  KVt  upecieg  in 
all,  find  22  tialivQ  to  Amt:nriL.   Some  of  thow  sr« 
pen-nnial.    Many  if  thL'm  nry  of  eiwy  culture  in  an 
opon  and  warm  plaiw,  where  they  are  fully  exjioewl 
Ui  the  aun,  giving  ftttractivc  bloom. 

It  i»  not  definitely  known  to  what  country  may 
bo  attributed  the  origin  of  the  flas  plant.  L.  atigiixti' 
/otium  ia  Hiiii)  Ui  grow  wild  from  Fiili?»tini>  tu  thu 
t'anary  tslarids.  It  is  also  reported  as  hving  the 
specit-s  icrown  by  tho  Swiss  luku  dwclWrs.  L.  uti- 
ttitiMimum,  it  ia  said,  ia  the  ancient  flax  o£  Kgypt 
and  .\ftftyria.  Thu  ancii-iit  unc-  nf  thti  filter  itt  evident 
from  the  fact  that  the  EKVpliiin  mummiea  are 
foumi  wTapped  in  linen  and  ih'eilax  pl.int  iacarved 
on  tlivir  tomb».  Another  evidvnoi>  of  its  antijgnity 
iu  found  in  Uenesis  xtt.  42:  "PliAraoh  tuuk  o^ 
hiH  riTiic  from  his  hand  ami  put  it  on  Joseph's  hand 
and  arniyod  him  in  vestures  of  fin«  linen."  Ita 
introduction  into  Kuropr  liatiw  fruwi  very  remote 
tiniM.  Ita  impwtunci:  was  malnrially  IcsaL-ned  by 
the  |{«nenl  introduction  and  one  uf  cotton, 

Tho  introiliietidri  of  tlax  into  the  I'nit^d  .'States 
was  made  at  an  early  dat«,  prohably  by  the  early 
Pil^rinuL  Nfl  definite  rociirda  are  nvailnMe.  lip  to 
florae  thirty  i>r  more  jearB  ago  it  formed  a  part  of 
moit  farmcri''  h&rveist.  but  sinc«  the  opening  <tf  the 
new  Unda  in  the  West,  and  the  wonderfuE  manu- 
facturing achievamentj*,  it  has  been  a  crop  with 
which  tu  rwlaiiii  the  miliVH  bihiI,  The  fiirniers  of 
older  lands  gave  up  its  culture  to  chetiper  landa. 
At  pr«Bent  (1906),  a  new  inti^rest  is  awnkcnint;.  .\ 
wido-apread  ose  for  tho  fiber  calln  for  a-lded  care  in 
harvi«tiny,  and  a  bi-tter  knowliilge  of  the  BKiencw 
of  atcrioulturc  dovclups  the  fact  that  Hax  ia  nut 
"  hard"  on  the  land,  and  that  crop  rotation  permita 
of  theu^H  of  tb(t  crop  on  every  wull-manaKMi  farm. 
The  prmluction  uf  llax  in  America  ia  now  placed  on 
an  entirely  new  ba.*is. 

Grogmpkical  dUlrilmtiuii. 

In  America  the  flax  induHtry  sUindH  as  one  of  tho 
otd&'rt.  The  production  of  flax  haa  been  cunfined 
largely  to  the  newwr.  wwilern  lands,  as  it  irradiially 
became  leaa  prolitabie  on  the  older  euaterti  farms. 
Th<^  imporlancit  of  the  industry  in  the  United  States 
ifl  shown  by  the  number  nf  acr^s  (2,534 ,8.';!t!)  do- 
voted  to  llax,  thtf  number  of  bushels  (28.l77,7r>:}) 
of  aoed  produced,  and  the  farm  viiluu  ($24,019.(1721 
of  the  crop.  [Theae  figures  .ind  following  table 
from  the  agricultural  Yearbixik,  Ifw^'i.]  For  the 
must  part,  flax  is  grown  in  the  northern  states 
and  Canada,  tho  two  Dakotas  and  Minnesota  nro- 
ductng  about  90  per  cent  of  the  total  American 
product. 


PHODUCTIOK  or  FlAJHBKO 'iK  UlNXBHOTA  AWJ  NOHH  DaKOT*. 


Acre* 


449.008 
1,857.171 


1,806.17» 


BuklioU 


r>,nfr3,iw) 

15.743,184 


20,810374 


Fitrm  Tolna 


Farm  vnIu* 


$0  m 

84 


11.8  bH. 

itebu. 


'Computed. 

It  dooe'  not  seem  to  nintt«r  much,  for  the  pr 
tion  uf  9ax  aeed,  whether  the  climate  be  hot 
cold.    It  i«  grown  in  north  and  south  Europe,  an 
in  this  country  from  Texas  to  Manitoba.   For  GherJ 
howi'ver,  it  has  bni^n  asserted  that  certain  localitiea^ , 
a»  Michigan  and  Oregon,  produce  a  better qaalily 
for  spinning  pirposea. 

The  pnxbiction  of  flax  ihhhI  at  present  exc 
the  home  demand,  but  a  ready  market  ia  found  ii 
European  oouotrica,  especially  England,  for  all  the 
export  trade  that  can  be  aupplied.  The  eiporta  are 
mostly  by-products  of  the  oil-mills,— oil-cJike  and 
oil-mma!.  Until  the  year  1891,  the  douiestic  supply 
was  not  e«juul  to  the  demand,  and  moat  rf  the  flax 
schhI  uRed  in  tho  Ba.<<t  waA  import^  from  Euro|)e, 
the  home  pnxluct^  being  nearly  all  manufaeturud^ 
and  used  in  the  atatea  weat  «f  the  Alli^ghaniea. 

AvKiuoi:  Yields  or  Grains  in  Busueu  Pnc  Anus 
FUR  1902,  1903  AND  1904  rN  UiKiiaaoTA. 


Wh«i 

OaU 

Bwler      FU> 

Clan 

Marshall  .... 

NtTlhrfteld   .  .  . 
HuIhImI    .... 

Bub. 
14.5 

is.3 

47 
47 
20.E 

Biu. 
28.5 
31 
27A 

Utu. 

12.2 

11.8 

9.1 

Daa. 
40 
40-DO 

Prupasatum  and  eidtiv<Ui&tt 

The  propagation  uf  dux  is  entirely  by  th« 
which  ia  planted  in  the  spring  (the  middle  of 
to  tb*' middle  of  Juno  in  MtnnoaotalM  thu  name  i 
son  that  the  crop  is  harvested.  It  requires  eightj 
five  tu  onu  hundre<)  days  In  which  to  mature  the 
crop.  At  prcHont,  flax  in  tho  United  Statea  and 
Canada  is  grown  alraiut  exclusively  for  need.  Th«, 
demand  for  lliueed  <jil  has  been  an  important  factor* 
in  stimuLiting  the  seed-prudueing  feature.  The 
fiber  hnx  Iwcn  noplef  tiM  in  this  c.annlTy  until  tho 
laat  few  years.  Several  companies  are  aow  at  work 
on  machinery  aJid  vtiiur  equipment  neceoaary  to 
the  making  of  cordage  and  conree-wovcn  materials. 

Cost  or  lltonvriNC  Tiax  nt  UixsEfOTA. 


tdtiil 

Ijind 

Ottol 

Total 

i-slo* 

ITIlUl 

pmlupinc 

«0K 

Marshall.  Sauth- 

uc^l  Uiiineiuita. 

$m  00 

$3  00 

$&  8fi7  !  18  8G7 

H.iUud,  Kiirth- 

weat  Minnesota. 

30  00 

1  80 

5  063      6  868 

N(irlhfi«ld.  Sonih- 

riLit  Minnt'EMiUi. 

70  00 

350 

8  826      9  82fr' 

Lari;e  farm.  North- 

1 

west  MinnMota . 

30  00 

1  80 

4  837 

$  187 
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TImm  flgarw  npnoent  tho  coat  whvn  llax  Is 
ffTOwn  on  fltubbls  land.  When  it  is  grown  on  new 
EreaktBg,  the  coat  U  Blijthtly  hiKhf^r. 

CSow  of  toil.—  Tho  flai.  havijig  a  delicate  and 
relatively  amall  root  Hyatem.  ami  growing  to  ma- 
turity in  BO  fiiiLirt  a  lira*,  licmandti  a  mjjl  that  is 
rich  in  aoluWe  orgiinic  raatler  an<!  in  mointurp. 
The  charactt^r  of  thw  soil  dtx-s  not  aeem  to  be  of  to 
much  ini[K>rl«iii'f.  Good  craps  hav«  been  produtwd 
«n  very  sandy  soil,  but  the  straw  in  Boch  casea  ia 
Tcry  short.  On  the  fithur  hand,  the  larger  eropg 
are  grown  on  the  heavier  clay  saila,  but  in  tbU 
case  at  tJiv  (?xih;iim  of  j^ 
the  quality  of  the  liber.  ™ 
£x]Ktrinientii  iiavti  l)r«n 
cnndiicted  in  various  i^tateA 
on  many  typta  of  aoil,  and 
the  consensus  of  opinion 
seenw  to  be  that  the  beavit^r 
landH  spvn  hvXtvr  dmuIU,  bat 
that  morv  Hu:nu  to  depend  uti 
the  preparation  before  iM*iiing 
than  (in  tlw  typu  of  imjIIii.  In 
ahurt,  experience  teaches  that  flax 
may  be  (^nwn  on  a  varioty  nf  koIIh, 
but  for  the  best  reeall*  a  moist,  di-ep, 
friable  loam  or  clay  loam  n  prt-fer- 
ablu.  In  thu  Krcut  flax-gron-iDi:;  areas 
of  the  Northwest,  the  virgin  upland- 
prairie  homnflt«ad  farms  arn  plowed 
and  t«ee<]ed  tu  (lax  without  regard  to 
the  soil.  In  the  oWlt  s^rtionfl,  fiax  ia 
noctd  ta  a  rMlamatinn  crip  to  reduce  the 
low  land  to  arable  fieMs.  Tlieee  low-lring 
pieces  (prairie  eluughn]  vary  in  Mze  from 
one  to  aevera!  acri'.«,  and  orii;inully  wens 
too  Wet  fur  cropping,  but  sk  the  country  be- 
came older,  the  water  Rradually  itiwipprnriwl 
BO  aa  to  rendiT  tht^m  iisdfiil  for  paiiture  and 
Anally  dry  enough  to  pliw.  The  farmnnt.  catrer 
for  more  acrea  on  which  to  Rrow  cmin,  havo 
recUimt-d  the  border  of  these  alouKhii  from 
year  to  year,  and  are  thus  niaintainiriK  the  an- 
nual Rax  artia  and  gettintf  their  farmii  into 
form  and  condition  for  sywtematic  crop  rnta- 
tion.  Thai,  flax  hmt  been  vatuahle  in  xuMiiin); 
the  virgin  aod.  On  the  alder  and  heavier  landtt 
it  hart  a  lendt^ncy  to  improve  the  phyeical  condi- 
tion of  the  ^oil. 

Preparing  the  wi/,  — This  feature  [n  the  flax 
industry  ri>ceive«i  too  little  attention.  A  (.'ora- 
mcMi  practice  in  the  weatem  state-i  ia  to  break 
the  Hod  in  .!uly  or  Au^isl  and  "buck-set"  later  In 
the  fall,  but  more  often  the  back-aettinff  is  not 
done.  The  following  .spring  tho  boH  ie  harrowtd 
(or  di»lce<l  if  the  farmer  possesses  a  disk)  and 
seeded.  It  is  worthy  of  note  in  this  connection  that 
on  the  new  prairie  upland  sod  thus  tn.'at«].  the 
yield,  often  as  hiRh  as  thirty  buKheU  per  acre,  ia 
Bofficient  to  pay  tho  prico  of  tho  land.  It  is  {^^er- 
ally  oontWeil,  however,  that  flax  needs  a  better 
prepared  aoil,  and,  as  the  country  growg  older,  the 
preparation  of  thu  ioed-bcd  rc-ceivee  more  and  more 
sttentinn.  No  dellnttt!  rnlea  can  W  laid  down  that 
«oald  ht  suitablt!  for  all  typua  of  soil,  and  in  all 
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climalM,  but  a  few  geneml  principles  must  always 
Iwobsemd: 

(1)  The  land  should  be  plowed  deep  in  the  fall 
previous  to  tho  spring  in  which  the  si^cd  is  to  bo 
BOWB.  If  the  land  i^  sod,  five  inchce  will  be  eutli- 
cient,  but  if  it  is  old  land,  it  should  lie  atirred  six 
to  eight  inches  deep, 

(2)  Heavy  clay  xoila  should  bo  worked  deeper 
than  the  lij^hter  loam 
or  sandy  soUs. 

(3)  Generally   it   is 
not  advisable  to  har- 
row in  tb«  fall. 
fy  (4)  In  the  spring,  the 

^  \f^  beavif,*!  of  soils  ahould 

U'  |ibw(>d  again,  thun 
disked     and 
harrowiid  un- 
til amooth  and 
firm.  The  lighter 
soil  s  bould  be 
diaked  aa  early  aa 
it  i%  SQlliciently  dry 
to  permit  of  working, 
th«n  harroWAd  and  pul- 
verised fine. 
(5)  Flax  should  nvX  be  aeeded 
on  land  that  is  wet.  lumpy  or 
weedy. 
.Ifoaun'njr.— It  Ib  a  waste  of 
time  to  sow  flax  on  Impox'erished 
land.  Thp  roturna  will  not  re-pay 
the  coxt  of  production  and   the 
Fif.  «M.       iwA,  to  say  nothing  of  the  rental 
Btssah  01  Ou     value  of  the  Inmi.    h'lax  is  com- 
fUat.  monly  n-gardwl  as  an  exhaaatlrg 

crop,  but  it  is  relatively  no  more 
exhausting  of  solf  fertility  than  other  grain  eropa. 
The  root  systems  of  flax  plant*  are  not  largfl 
when  comparwl  with  other  grains,  as  wheat  and 
oat«.  Flax  may  be  conaide^t^d,  therefore,  hi  a  deli- 
cate feeder.  Tnia  means  that  soil  on  which  flax 
ia  to  be  grown  must  Iw  rich  in  aohible  organic 
matter,  or  be  supplied  with  the  necMsary  ele- 
ments of  plant-growth. 

In  thin  country  vn-ry  little  nttentfon  ia  giv^n 
to  the  Ui<e  of  manures  and  commercial  fertiliiera 
for  llax.    It  is  dvubtful  wh^-thur  thv  latU^r  are 
necessary,  if  the  fiirmera  uae  proper  systems  of 
crop  rotation,  and  by  the  uae  of  farm  manures 
and  waste  products  maintain   the  soil  fertility. 
In  the  use  of  mannree,  it  is  always  preferable  to 
have  thorn  in  a  flno  or  compoatiHl  condition,  oajHV 
cially  on  the  lighter  soils.    It  is  not  advisable  to 
apply  the  manUTc  the  Mine  year  that  the  aeed  \a 
sown,  as  it  causes  wa  uneven  crop,  a  tendencv  Xxt- 
ward  coarsenem  of  the  fiber,  and  frefjuently  light 
sc«d.   .^aidu  from  this,  tt  brings  more  or  lew  weed 
seed  to  the  noil,    k  few  of  the  states  report  the 
uao  of  fvrtiliaunt,  fiuch  as  nitrat*>  of  soda,  muriate 
of  potash,  dried  blood,  dissolved  bone-blaok,  dried, 
fish  and  various  barnyard  manun's,  bat  no  authen- 
tic reeulte  have  yet  been  recorded. 

The  (lafltern  stat««,  as  a  rulti,  practice  methods 
of  mantiring.  while  the  we*t«m  country  gives  little 
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or  no  attention  tn  this  feature  of  croj)  prml motion. 
On  tht'  (ild(-r  famiH  of  the  East,  ft'itiliKing  ia 
necenaary  for  the  coccfiaa  of  the  crop,  tin  iiie 
newer  w«et«rn  fanrid.  flax  may  bo  giova  for  a 
number  of  yeiirs  without  th«  uhi^  of  manurue.:  Imt, 
eoaner  nr  luttr,  inanuns  will  IccuniL-  an  ulttoolutt^ 
TUMX'ssity. 

It  is  rwnnimoniM  that  thu  shiviis  fnim  tho  mill 
ftnd  th(<  flux  straw  from  Ih?  ttire^ihing  mai'hintj  he 
returned  to  the  soil.  If  thw  is  dnnft,  a  vi-ry  largj 
pATt  of  the  fcrtitizinK  ingrcdieoU)  &re  retttrncd. 
The  only  eli^menti*  n-moTed  and  not  returned  to  Uw 
Buil  an-  thusi;  uf  tho  Hctd.  which  Arc  lut  follows: 
Wat«r,  12.3  per  c«nt ;  ash.  ?>A  per  c«nt ;  crude  fiW, 
7.1!  per  cunt:  album inoitlx,  20.5  |it*r  cent;  vatUi- 
hydrat*'8,  19,6  per  cent;  fats,  37  per  c*iit  of  the 
total  weight  of  thn  )ni«d.  When  th^  straw  ia  piwl- 
retted  for  tho  manufscturiDg  of  the  Abur,  lar^e 
r«lurne  may  hv  m.<curud  liy  f^prinklint;  the  pool 
Bleep,  which  13  riL'h  in  orgnnic  matter,  on  the  flax- 
field.  Thii*  is  likely  to  introduce  the  wilt  dL*ea.se, 
however,  if  llax  is  to  follow  in  the  next  f«w  yuani. 

Tfie  nffit.—  U  was  flii[)pnBed  for  a  long  time  that, 
in  order  to  priwurc  the  oest  reaiilta,  seod-llax  must 
be  imported,  at  t«ast  every  three  or  four  yeara, 
from  thu  llux');:rt}wing  euuntritxt  of  BurogK'.  How- 
ever true  thiB  may  be  for  the  production  of  the 
flax  fiber,  it  does  not  hold  true  for  the  production 
of  Heed.  Many  importe<l  varieties  of  flax  have  t)een 
texted  nt  the  Minnesota  Ex]M>riment  Station,  but 
nixitt  ban  pruvivl  so  vuIuaVile  a  Keed-pri'Mluccr  aa  tho 
Cflmmon  or  nativw  fian,  which  is  nndoobtedly  an 
acclimutvd  »tock  of  Ihi-  wt-ilknown  Rij;a,  It  i#  not 
definitiL'.ly  known  that  Si  la  nw.i'ttH.iry  to  import  seed 
in  order  to  secure  Aber  for  the  production  uf  the 
finer  linemi. 

In  growing  flax  for  seed,  a.  farnn^r  cnn  alTnrd  to 
usfl  nothing  bnt  the  best.  There  ia  aueh  a  va«t  dif- 
ference in  tho  individual  seeds  va  their  power  of 
irrowlh  and  produi.tion.  that  to  aae  the  sniull, 
shrunken  BLtHJi*  is  but  to  ericfiur»ee  aemall  yield. 
In  ordinary  farm  practice,  howevtr,  it  is  seldom 
that  a  fanner  mak^  any  effort  to  select  the  largest. 
heaviest,  plumpest  and  moit  mntured  seed  (thoRO 
known  by  experience  and  experiment  to  give  be^t 
r««ult«)  forsoeding  purposes.  He  sells  all  the.=u)iNl 
HA  threehud,  exo-pt  enough  in  the  bottom  of  the 
bin  to  plant  hia  ni-xt  yt-ar's  acreage,  many  timea 
not  even  saving  this,  hot  depending  on  the  local 
el«vntur  for  ttewl  the  next  spring. 

The  selection  of  the  seed  can  h<»it  be  made  on  the 
«p«cific'  gravity  baaia,  i.  e.,  taking  advantage  uf 
tfie  difference  in  the  weight*  of  the  seeda.  The 
ordinary  fanning-mitla  will  do  this  work  <|uickly 
and  effectively  when  operated  intellii;fntly.  The 
better  furni  to  we  ia  the  "sideshako**  mill.  This 
form  drops  the  wjed  aft  the  f(M^-b<mrd  nnditr  the 
hopper  in  a  steady  stream.  The  wini]  bla«t  here 
ctttchoj!  and  carriwi  Iho  grain  with  it  to  various 
distances  according  to  the  weight  of  tho  kernels, 
tho  liirhU-tft  svnis  buing  carried  out  at  the  back  of 
the  tn  ill,  while  the  heaviest  ones  drop  nearly  straight 
down.  Ity  setting  tho  aierea  in  the  lower  shoes  of 
the  "shake"  (one  so  a«  to  catch  the  heavy  kf-rni-ls 
and  the  other  farther  out  so  as  to  catcb  the  medium 


and  lighter  grainul,  the  Iw-Mt  ean  be  raved  for  ; 
and  the  other,  called  "market  grain,"  can  be 
ck-aned.  The  small  percentage  thus  Hav«d  does  not 
lower  the  market  grade  of  the  grain,  for  *tpamting 
Uiia  frnm  the  clialF  and  lightest  i*ev4a  more  than 
compensateji  for  tht-  .■•mull  percrntage  savtil  for 
Re«d  pur[)o»ei<.  fio  far  as  thi;?  writer  is  aware,  do 
experiment*  hav«  liei'n  made  Mmparing  the  mcnlts 
from  good,  medium  and  poor  seed-Hax,  but  with  all 
otht'^r  clns^cii  of  cr<)[>ii  tho  rf-jtnlLt  have  nhown  marked 
advantages  in  favor  of  the  well-graded  seeds. 

Sri.'iHng  jTiid iir*.— Flax  is  planted  in  the  spring 
after  all  danger  fixm  frost  ia  punt.  As  it  rw)uin.i« 
only  eighty-five  to  one  hundred  days  for  maturing. 
the  planting  is  seldom  done  before  May  10  in  the 
Middle  Xorthweat.  In  anme  of  the  new  sections  on 
low  epotA  where  water  Htandx  on  the  lurface  in  the 
uarly  spring,  the  plnritinK  ^a^on  is  materially 
lcngtheni;d,  fieeding  often  Wing  done  aa  bte  as  July 
1.  It  wunsafe,  however,  to  sow  flax  later  than  Juno 
15  in  the  gneal  n"rthwf.st  flax  section.  Early  seed- 
ing, May  10  to  20.  always  gives  the  bwit  n-jtulti".  aj* 
the  plants  get  well  roottMl  and  strong  befons  the 
hot,  dry  snmmer  weather  pomea. 

From  an  account  given  in  lieport  No.  10  of  the 
United  States  Oilice  of  Pibtr  Investigation,  the  fol- 
lowing datea  for  sowing  and  harvesting  in  tht: 
various  slates  are  taken  : 


t<t-l« 

Sown 
April  29 

Cat 

Dm 

HasKsrhu welts .  . 

Augnit  1-6 
Aug.  7-2S 
Jaly  13- 
AuKiut  26 

M-lOO 

Cunn.Hct]cut    ,   . 

Ma;  11 

S8 

New  York   .   .   . 

M4j22- 

ApHi  no 

4G-£f7 

Idarylsod.  .    ■    ■ 

May -1 

Aogaat  ■& 

113 

Kentucky     ,    .    . 

April  29 

Aagiut  11 

lUB 

Ohio 

April  30 

July  1& 

n 

IndianA    .... 

AprillO-Ui 

Sept.  6-12 

148-150 

IlltnAla 

April  21 

July  .-W 

98 

Kuiwuii    .... 

Uay  SO 

August  3 

76 

MiMouri  .... 

Hay  :£t 

August  1-3 

71-88 

Iowa 

March  l.V 
June  10 

AuKUBt  15- 
Ootobcr  1 

114-154 

Catifnmia    .    .    . 

April  25 

June  20 

£7 

Wiatunsla    ,    .   . 

June  1 

August  SO 

92 

Micbiicu .... 

April  20 

AugiMt  SO 

92 

UittDMOU    .     .     . 

April  30- 
June  I 

Angtui  7- 
Sept.  6 

78-119 

Nebraska.  .   .    . 

May  7 

AuguM  S 

89 

Suutb  Dakota  .   . 

Hay  15 

AuKOKl  16 

93 

Orwpnn     .... 

H4r  18 

Augast  14 

89 

The  depth  tu  plant  varies  somewhat  with  the  Mil 
and  season.  On  the  bL^avier.  wet  soils  the  need 
should  be  planti^  shallower  than  on  the  lightvr 
Boila.  In  the  ordinary  fwiMfi,  flax  should  Ire  planted 
not  dwper  than  one  and  one-half  inches. 

The  iiuaiility  of  wed  w^  bv  the  American  farmer 
varies  from  two  to  six  pvcir  j*r  acre.  For  the 
production  of  seed,  the  Minnejwta  Experiment  Sta- 
tion has  found  that  for  Minnesota  conditions  two 
pecks  give  most  KatLtfactory  reAuIts,  but  the  farm- 
ers of  the  Northwest  usnally  fM)w  a  little  mare. 
For  flber,  the  quantity  sown  b  never  leas  Uian  four 
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pecks  per  acrcstx  peclitt  beinfc  generally  consitlt-red 
best. 

If  the  ll»x  is  KTova  for  need,  it  »  xt  th«  ex- 
pense of  Ui(<  quantJlj  ;inil  t|uality  oi  Hbvr,  and 
conversely.  The  ditreren>L'e  in  i>L>c3«iaiiei)  by  the 
thickiK^SH  of  thi>  s«<>ding.  Theuuantity  of  Roed  pro- 
duced depend*  on  the  numWr  of  brnnche*  that  bear 
the!  tM-Ml-lioIU.  Uy  sowing  two  to  three,  peckn  per 
acre,  the  plants  i\tv  nufliciently  far  apurt  to  permit 
of  rejiMiniible  branching.  Under  Hiich  conilitioni*, 
the  Klraw  grovn  abuat  thirty  inchim  lony.  Whyn 
six  pecks  per  acre  are  sewied,  Ihe  p1ant»  are  very 
elose  togi-thiT,  thus  preventing  the  branching;  habit 

and  forcing  a 
taller  and  finer 
growth. 

At  present, 
lln-re  are  liut  two 
general  methods 
of  nowing,  via., 
with  theso-called 
irrait)  drill  and 
with  theoniinary 
hrnjMi»'ast  .*^]er. 
With  the  fwnner. 
the  .1  e  e  (1 B  are 
plant^'ilinparHllel 
rows  eix  ti*  eight 
inchtNj  apart.  All 
seeds  are  placed 
at  an  even  depth 
Hnil  in  a  compact 
seed-bed.  This 
method  is  pre- 
ferred for  seed 
pr-xJuction,  as  the 
plants  have  a 
bt^tter  chance  to 
brunch  and  to 
form  seed-bnils. 
Ill  briiadca«tiiif;, 
the  needs  are  acat- 
t<trod  promiscu- 
ously over  the 
ETftund  and  cov- 
ered by  the  gangs 
of  cwUivating  teeth  folbwing  the  ae«i  spnuts.  By 
this  ilji'thod,  a  trifle  mure  seed  in  nw<!ed  per  acre. 
For  fiber  purpines,  the  broadcast  method  is  said 
to  produce  a  h«tt«r  and  tnotn  ^v<;n  qnaiity.  Any 
conditions  which  stimulate  branching  or  coarseness 
arc  advijrM;  to  thu  makirifr  «f  a  long,  fnit  fiK'f. 
The  drill  rows  permit  of  an  uneven  crowding  which 
brinica  about  an  nn«v«n  growth  of  the  ptanta  (Tig. 
407). 

Plate  la  i-o/d/wii.— Althongh  llaK  is  not  a  gross 
fw'lvr  and  doe;*  not  yield  profitable  riHnrnK  if 
planted  on  the  same  land  year  after  year,  it  is  not 
exceptionally  "hard"  un  the  Bftil,  It  nwiuinst  an 
abundance  of  ftr^anic  tnotlvr  in  the  itoil.  and  for 
thia  re.ison  follows  corn  (for  which  barnyard  ma- 
nare  haH  l»een  applied),  a  clover  mmI.  or  a  grass- 
l«y  to  good  advantage.  Since  flax  does  not  do  well 
on  any  one  field  oftener  than  once  in  six  or  aeven 
jreare,  it  works  be«t  into  tonjc-courae  rotation*,  A 


pic.  40*.   PUz.  Al  AUflliowDtplant 
trrpwn  !«t  teta.    M   II.  for  lllwr. 


siiggeeted  rotation  of  tliis  kind  is  as  follows :  I-lrat 
year,  com  ;  second  year,  oats  or  barley,  or  both  ; 
third  year,  wheat  (sewled  tc>  grass  or  clover) ; 
fourth  year,  meadow :  lifth  and  sixth  years,  paa- 
ture  ur  meadow  as  deuvired  ;  sixth  or  seventh  year 
(Aj  the  ca«o  may  be),  flax  is  planted.  It  is  oft«n 
suggested  to  pltint  Bax  once  in  two  cfclw  of 
ii  Bhort-cotiTfle  rotation.  In  such  a  com  tt  would 
come  every  other  year,  or  three  or  font  years  in 
Biiccwsion  in  every  allt>rnate  cycle  of  the  rota- 
tion :  thus,  in  a  four-year  rotation,  flax  would 
appear  on  the  same  fli>Id  oncv  in  eight  years : 

PoVK-YKia  Rotation  wfth  Tlax. 


y«t 

nM  I 

VM-i  II 

nrld  III 

PUMIV 

ISCHJ  .   .   . 

1907  .   .   . 
IWW  .   .   . 
1909  .   .   . 

Com 

C'lovi-r 
Plas 

L'tfiver 
Corn 

Clover 
Pins 

Can 

OaU 

Plax 
Corn 

Clover 

1910'    .  . 
I91l»    .   . 
l»12*    .   . 
1913*    .  . 

Com 

Clover 
Wheat 

OaU 
Clover 
Wheat 
Cora 

Clover 
Wheat 
Coni 
0«U 

Viwet 
Corn 
Oati 
Clover 

I9U,  .  . 
1915.  .  . 

Con 

Oate 
Clover 

Clover 
Flax 

Flax 

Com 

TrtH^f ifji.  —  The  average  American  farmer  recog- 
nizes but  two  gt>n»nil  varrt^tiea  of  flux,—  the  White 
Blossom  Dutch  and  the  Knsaian  Riga.  The  latter  is 
generally  uxed  and  18  ennwidereil  IhibU  Th«  former 
has  been  tested  repeatedly  at  the  Minnesota  and 
North  Dakota  £xpcrini(rnl  Stationa,  but  no  stock 
has  yet  been  found  to  surpaae  the  Riga  in  need  pro- 
duction. At  Vaie,  Michigan,  and  at  Corvallis,  Ore- 
gon, the  growers  fur  the  most  part  have  followed 
the  example  of  tbo  farmers  of  Great  Britain,  Hol- 
land and  Belgium,  and  im^wrted  new  m.i(.«l  from 
Russia  (and  some  from  Holland)  every  two  or  three 
yearn.  It  is  reported  that  thu  homo-grown  seed 
does  not  produce  so  tine  a  Rmde  of  ^ber  as  the 
imjwrt^-il  aet-d.  It  la  also  Niid  that  the  Whitf  Blos- 
som Dutch  variety  loses  its  white  blossom  char- 
acter in  R  few  years  aftt^r  importation.  In  this 
cunnectioD,  it  is  worthy  of  note  that  the  new  fiax 
(Minn.  No.  2.t),  introduced  in  l!)05  by  the  Uinne- 
sota  ExperimiiDt  Station  to  tho  farmers  of  Uinni>- 
suta,  came  to  the  Station  in  1^1  as  a  white  blo«- 
sora  variety.  It  now  has  a  blue  blnwom.  If  such 
changes  take  place  in  color  chnnLcten*.  it  is  not 
unreasonable  to  suppose  th.it  the  character  of  the 
liber  may  also  be  affected  by  the  chanp'.  How- 
ev(>r,  tht>  quality  of  the  fiber  of  home-grown  flax 
Is  being  improved  by  br^^eding.  Experts  Ktat«  that 
the  low  grade  of  fiber  of  American  flax  i*  duo  to 
the  method  of  i*owing  more  than  to  the  seed. 

The  high-priced  labor  of  this  country  is  nearly 
a  completM  barrier  to  the  production  of  tias  for 
filler  chiefly.  For  tht»  reason  it  is  imperative,  in  the 
Middio  Northwest  at  least,  that  a  fair  crop  of  both 
seed  and  fiber  bo  produced.  Varietioa  of  suporior 
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at^A-  Mai  fiber-jKldisg  j^vfKTtii*  hare  bem  re- 
cami,  bat  nntil  Ubur  u  cltta[«r«id  move  reliable, 
«r  BBtil  a  hiAa  prkx:  is  [aid  fw  fiber,  the  groV' 
inc  Vt  Hmx  fiber  «iU  hare  to  be  coupled  with  seed 
pradnetim.  It  mart  b/A  be  inferred  fFom  tbis  that 
flax  »  grown  for  fiber  alone  in  the  flaz-prodocing 
eoBBtriea  of  Enn^pc,  excepting  perfaapa  in  parts  of 
Ireland ;  the  seed  i»  aarfd  and  is  re^u^ded  to  be  a 
aecaadary  product  of  CAsiderable  Taloe. 

Breeiiug. 

The  iffftematic  American  breeding  of  flax  has 
been  limited  to  the  Ifinnesota  and  North  Dakota 
Experiment  Stations.  Bat  limitwi  as  it  is,  some 
IcMOu  have  been  learned  and  resalts  have  been 
aecnred  that  are  of  vast  economic  importance.  Hie 
If  inneacAa  Station  has  bred  two  high-jrieldtng  varie- 
tiea,  one  for  seed  and  one  for  fiber.  N(xth  Dakota 
Station  hait  hni  one  that  has  prored  to  be  aotice- 
ablr  wilt-^^aiistant. 

UimumMjo.  txpm.menU.—T\ui  general  plan  for 
breeding  flax  at  Minnesota  has  been  as  follows : 

(1)  To  secure,  throngh  systematic  methods  of 
testing,  a  few  of  the  most  promising  varieties. 

(2)  To  save  the  seed  of  these  and  to  grade  it 
earefolly,  eliminating  all  bat  the  very  best  seeds. 

(3)  To  plant  two  to  five  thonsand  hills  of  each, 
with  two  or  three  seeds  per  bill.  (Fig.  408.) 

(4)  When  the  plants  are  a  few  inches  high,  to 
thin  to  one  plant  per  hill. 

(6)  At  maturity  the  best  ten  to  twenty-five 
plants  are  secared  by  a  gradual  elimination  of  the 
poorest  plants.  These  are  selected  on  the  basis  of 
the  economic  character  that  is  desired  :  If  seed  is 
the  obiect,  the  plants  selected  are  those  that  have 
a  nnmber  of  top  branches  and  bear  a  large  namber 
of  seed-bolls.  If  fiber  is  desired,  the  tallest,  stifTeet 
and  leaitt  branched  are  saved.  The  plants  thna 
selected  are  termed  mother-plants  and  are  given  a 
register  namber  (nnrHery-etock  number).  Certain 
notes  are  taken  on  them,  as  height,  namber  of 
branches,  <|uantity  of  seed,  and  the  like,  and  the 
best  2f)0  seeds  are  saved  to  plant  a  centgener  the 
succeeding  year.* 

(())  At  harvest  thu  next  year,  the  best  ten  plants 
are  again  selected  from  which  the  seeds  are 
saved  as  one  lot.  The  total  namber  of  plants  is 
reconled.  All  plants  are  carefully  tied  in  a  bundle 
and  threshed  in  an  especially  devised  centgener 
thresher.  The  total  weight  of  the  seed  from  all  the 
plants  is  divided  by  the  number  of  plants,  thus 
giving  the  average  weight  per  plant.  This  weight, 
tttgethor  with  centguner  notes,  is  a  measure  of  the 
Inheritetl  ability  of  the  mother-plant.  Such  a  cent- 
gener test  g(M!B  on  for  three  years. 

(7)  At  the  end  of  three  years  an  average  is  made 
of  each  mother-plant's  progeny  for  the  three  years. 
The  best  one  or  two  numery-stock  numbers  having 
highest  yit^ldH,  othor  thingH  being  equal,  are  saved 
for  future  trial.    All  others  are  discarded. 

(8)  The  best  of  all  the  bulk  seed,  saved  from  all 
plants  harvoHted  the  lant  year  of  the  three  years' 

'Centgener  in  a  name  Kiven  to  the  prodnct  of  a  eingle 
mother-plant ;  In  thin  case  need  to  designate  the  plants 
rNultlnit  from  the  250  or  mora  (elected  weds. 


teat,  is  planted  in  s  **  aiuaaj  imcnmt  plot,'  aod 
gireB  a  Ifinnesota  Bcmber.*  FVoh  the  field  |riot 
nmhs  another  three  yeatx'  teat,  and  the  annge 
is  made^  Each  year  such  notes  as  bei^tt,  days  to 
matore,  per  cent  lodged,  ereaBess  is  hei^  and 
ripeBing,  trpe,  yi^  per  acre^  and  the  like,  are 
taken. 

(9)  If  in  this  test  a  certain  stock  ahowa  by  ita 
record,  as  did  Ifinnesota  \a  ^  that  it  is  aopnior 
to  all  others,  the  balk  seed  is  again  aaTed.  This 
seed  is  planted  in  "fidd  incnaae  iMa"  nntil  sev- 
eral handled  bnahela  of  well -graded  seed  ate 
secared. 

aO)  This  "field  mcreased"  seed  is  then  sold  to 
farmen  of  the  state  in  lota  of  foar  bushels  or  less, 
at  a  price  slightly  above  the  wdinaiy  market  price 
of  flax. 

(11)  These  farmers,  by  signing  a  contract,  be- 
come cooperators  of  the  Experiment  Station.  At 
harvest  time  a  blank  form  of  inqoiry  is  sent  to 
each  cooperating  farmer  to  fill  oat  and  retain  to 
the  Experiment  Station.  From  the  replies,  a  com- 
parison of  the  new  variety  with  the  c(Mnmon 
variety  ander  farm  conditions  is  made. 

(12)  Inqoiries  coming  in  from  other  faimera  in 
following  years  for  tte  improved  variety  are  re- 
ferred to  the  cooperators. 

To  illostrate  the  resalts  that  have  been  secared, 
the  following  table  giving  the  resalts  of  compara- 
tive testa  made  by  forty-eight  farmers  in  varioaa 
parts  of  Hinneeota  is  introduced : 

Flax,  Uinmbsota  No.  25  CoMTAaxD  wits 
Common  VAsmriBS. 

HinDewts  No.  25 15.0  bosbela  per  acrs 

Ck>iiiiiioD  flax  grown  by  fannen  .      11.9  bnabeb  per  acre 

Gain 3.1  bushels  per  «cre 

Sate  of  increase 26  per  cent 

IflNNESOTA  No.  25  COMTAEED   WITH  VaBKITES  SOLD  BT 

COMMBBCIAL  HOD8E8  IN    1901.  AvpniBB 

Yield     Yifld      Vl»ld     jipld 

1003        IB03        1904     3  trials 

MinnesoU  No.  25 21.4      19.3      17.1       19.3 

HinnesoU  No.  12,  Seedsmen  .  11.4  19.1  18.4  16.3 
Minnesota  No.  14,  Seedsmen  .  12.5  20.3  15.4  16.0 
Minnesota  No.  13,  Seedsmen  .  9.6  20.0  16.6  15.4 
Average  yield  of  Minnesota  No.  25  for  three  years  is  19.3 

boflhels. 
Average  yield  of  thiee  commercial  varieties  for  three 

years  is  15.9  bushels. 
Increaae  in  favor  of  Minnesota  No.  25  is  3.4  bnaheb. 

In  addition  to  the  improvement  shown  in  these 
tables.  No.  25  is  a  week  earlier  than  common  vari- 
eties, and  is  more  even  in  growth  and  in  maturity. 

Ntfrtk  Dakota  experiments. — At  the  North  Dakota 
Experiment  Station,  Bolley  has  been  breeding  flax 
with  a  view  to  getting  a  variety  that  is  immnne  to 
the  wilt  disease.  In  this  work,  he  has  followed 
closely  the  Darwinian  hypothesis  that  snccess 
attends  the  survival  of  the  fittest.  One  of  the 
common  varieties  was  selected  and  planted  on  a 

*  A  Minnesota  number  is  given  to  any  new  acceseion 
introduced  into  the  field  test  in  comparison  with  all  other 
promising  stocks  and  varietiee  from  varions  sonrces. 
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plot  of  soil  kmjivn  to  lie  "flax-eick,"  The  majority 
of  the  plants  HuccumbiKl  to  thit  dueaae.  Tho  v«ry 
f«w  that  *urviv<i(l  were  carefully  harvested  and 
0t«Tv<).  The  3^8  from  these  w«re  in  turn  i>!aiiti.\l 
on  "fiiiJi-Bick"  B«il.  Yirar  by  yuar  the  proportiun 
of  plants  fiirTivinic  the  attackanf  thip  tliseaBe  jtrfw 
hTK,*<T  until,  in  llKM,  a  c(im|iaraLiVL'l>-  immuiie  ur 
wilt-res iidinff  vamty  was  aecured.  Thli  experi- 
ment, thi^iiigh  mmpln  and  <l<.>«1tng  only  with  one 
of  our  economic  crops,  has  an  immense  economic 
value.  It  upvn«  thu  roud  to  succtMS  in  brei-diiifc 
diaeaoe-rcKt^ULnt  varietii.*  of  all  oor  fitld  cro|»8, 
garden  crojis  anil  flowers. 

Hcnmfing. 

The  irteal  way  trthnrvont  flax  forthelwat  quality 
of  fiher  i«  to  pall  it  by  hand,  thus  eecoring  the  full 
Ivnicth.  In  Fiiro(H.%  wht.Tt*  labor  is  cheaj)  and  thi; 
acreaee  per  farmer  amall,  the  flax  is  nearly  always 
PuHhJ  and  .'itood  iiri  in  burich«8  (Rtootn)  to  dry,  bnt 
th«^  hijt,'h  prici-  of  labur  an'l  the  nilative  efticiency 
of  hnrvtatinR  machini'ry  makes  tho  pulling  of  flax 
slm<Ml  [irohihilive  in  Amt-ritu,  and  it  is  practicssl 
only  to  a  very  limited  extent. 

Vfiiva  flux  is  grown  cxduitivvly  for  thu  socd,  it  is 
cut  with  the  aelf-rake  reapt-r  or  the  binder.  0«ca- 
Rionally,  in  thu  oliwna'  of  a  lirtl-.*p  machine,  the 
niuw»r  is  U8t>d.  Its  uae.  however,  is  not  at  all  satis- 
factory, as  it  ieavfts  th«  crop  in  condition  difficult 
to  handle  withiiut  ci>nsiiitirabK'  \ms.  When  nil 
with  the  binder,  the  farmem  suddom  nse  twine,  and 
thi:  Kavvlu  an;  lliruwD  from  the  machine  and  Iny 
as  if  cut  with  a  reaper.  If  twine  is  used,  the  bnndiee 
an-  Kiithinrd  into  small,  loaw  whocka  that  permit  of 
rapid  drying.  If  cat  with  tht*  reaper,  the  ((av*].i  are 
Iwft  iji  iKwitiun  as  they  fall  until  woll  drit-d  on  thu 
upper  side,  They  are  then  turned  with  an  old-style 
barley  fnrk  so  as  to  4XpOM  the  oth<<r  »id<:  to  the 
ai3.lL  'VihQn   dry,  tbe  erop   is  oitber  stacked  or 
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thrMhed.  Often,  in  the  absence  of  the  thresbins 
ODtftt.  the  crop  rv^mnins  io  thi'  j^rtd  until  thu  outfit 
arriToo.  For  this  reason,  there  la  considerable  Ioob 
caiued  hy  r»in».  The  flax  grown  on  ihi-  low  jjmund 
N  g«neri)ly  low  i^rade  if   nut  carefully  guarded. 


throagh  molding  and  sucewwive  wetting  and  dry- 
ing. A  flax  tinld  at  harvest-maturitv  if  fthown  in 
Fig.  409. 

A  f«w  trisU  have  beeu  made  to  dctermint;  thu 
poasibil itics  uf  huudin^  the  »tundini>;  flax,  then 
eutting  and  binding  the  straw,  thus  posaibly  de- 
cntasing  the  cost  of  pri'paring  the  «traw  r^r  man- 
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ufacturiuK  purpo^s.  Nothing  has  as  yet  proved 
to  bo  pnicticable.  Ideaa  of  special  machines  for 
pulling  and  preparing  thu  flax  have  beencoDCvirtMl, 
but  thus  far  vfTorts  hai-e  faiW. 

Obstrueiiemt  to  ijrowVi. 

lVeerf«.— One  of  the  greatest  drawback.i  to  the 
production  of  flax  is  the  ever- present  woi.-d  incur* 
sion,  which  sooner  or  later  must  be  met  by  every 
fanuLT.  On  old  lund,  especially,  is  it  impos^ihls 
RHccessfully  to  grow  flax  for  seed  with  present 
riit'thodf  of  cijlturo.  On  the  nowi^r  lands  wv*«ds  ar« 
no  serious  menacj.'  to  the  crop,  although  they  are 
^nerally  presont  in  limited  numbere.  The  nature 
of  the  flix  plant  givo0  ampio  opportunity,  with 
thin  Howini:H  for  seed  puriioHfts,  for  weeds  to  dft- 
voloti,  WhuD  five  or  six  pocka  arc  vecAvA  ptir  acre. 
weeds  are  crowded  out  if  the  ground  is  we!l  pre- 
pnr<rH|  hf  fore  Mowing.  thuH  givint;  tht^  p!anti<  a  ((ood 
start  liefiire  the  wee^is  ^t  started.  A  guuil  sys- 
tem of  crop  rotation  with  Bax  following  a  gram- 
lay  or  A  corn  crop  for  which  msnuro  hoe  been 
applied,  will  quite  eliminate  this  trouble. 

The  we«d»  cominunly  fuund  in  Hax-titlds  of  tbo 
NorthM'est  are  as  follows :  Foxtail  (('kakickloa 
viriiiu),  Umb'fwiuartj^r  iChrnopiKlium  nJbumi,  pig- 
weed (Amaranl/tiit  rrfn^rfmixl,  I)ep[le^-grass(/>7ri<f- 
^^m  Virsinieum),  wild  mustard  iBrainiea  arvmrit) 
and  other  of  the  muntard  family,  French  wo«l 
{Thhu^i  arvtnte),  smartweed  il'ilnncHutn  Ftni- 
earia).  Many  other  W(<uda  occasionally  Jlnd  thuir 
way  into  the  flax-fleld,  hut  do  not  attract  att«ntion 
tw  do  tlujBWt  named.  None  of  the  wi*d  at^txis  are  ex- 
ceptionally difficult  to  separate  from  flax  seed,  but 
whitn  pn-wnt  thtiy  incn^aai'  the  cost  of  manufactur- 
ing and  decr«>ase  the  market  price,  and  CSDN  a 
dockage  to  be  levied,  not  to  mention  the  eoet  of 
freight  on  Uiam.  In  the  flax-etraw,  woods  greatly 
decrease  the  ralue  of  the  Sher.  The  weml-stalka 
an  hani  to  brvak.  When  broken,  the  piert's  catch 
in   the  flbers  and  cause  tangling  and    breaking. 
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Theyslgfl  interfere  with  the Hcntchin]^.  Any  witwl- 
tihers  that  get  into  the  skein  are  a  detriment  to 
thu  clulh  or  curd  maiiufacturt.-d. 

/>i«ajifi.  — Ont-  of  tbi;  moat  drfadwl  of  all  iliHeaaes 
nf  field  crops  is  the  tlax-wilt  tFuMirium  Uai.  Bolley). 
So  prevalent  is  the  diiteiMiL'  thut  no  llux- bearing 
country  in  free  from  it.  Bulle.v  sayw.  "The  plnntd 
are altfic'kLK]  »t  nil  n^ui  nn<]  dievarly  or  tnte  iri  the 
stage  of  Krovrth,  accardinjt  to  the  time  arwi  inten- 
sity of  the-  atliiclc.  If  thf  soil  is  much  aRectMl, 
that  ie  to  say,  'flax-aick,"  mont  of  the  pUnui  are 
killed  Iwfor*;  they  got  through  the  snrface  uf  iht^ 
Uround,"  Young  plants,  two  to  five  inches  hiKh, 
wilt  Rutldenly,  dry  ujii,  and  soon  dttciiy  If  the 
weather  iHwumes  muitit.  Older  idant»  take  on  a 
sickly,  weak,  yellnwiah  a.p;»earance.  wilt  at  th«  top, 
slowly  (lie,  turn  brown  and  dry  up.  Nearly  mature 
plants  wh^n  attaclted,  but  not  A^rad,  are  easily 
pulli'd,  tile  ruotit  b^^akitlb;  otT  at  about  the  level  of 
the  furrow  slice.  The  dineawd  roots  have  a  very 
characteristic  ashy  appearance. 

Plax-witt  is  dilfert^nt  fnim  many  funf^oua  dja- 
easae,  in  that  it  lives  a  long  time  in  thosoil  and 
that  it  istfatried  with  the  seed.  Thus,  a  wilt-free 
anil  may  prtnince  a  fla.vwilt  crop  if  the  Ae«d-I1ax 
waa  grown  on  llux-wilt  irruund  ;  or  a  flax-wilt  soil 
will  produce  a  flax-wilt  crop  even  though  the  sewi 
had  no  flax-wilt  to  carry  with  it.  In  either  cam. 
faowever,  the  [irst  crop  under  these  cundttiuna  may 
not  give  much  evidance  of  the  disease.  Succeeding 
crops  would  ix  bafily  inf^U'd. 

A  carefnl  and  exact  atudy  of  the  Hfe-history  of 
the  cauau  uf  tiax-wilt  has  niudo  it  pinwible  suc- 
cfiMflilly  to  comhat  it.  Thtf  fungu:'  is  an  imixr- 
feet  one  and  livtw  normally  a*  a  saprophyte,  but 
occasionally  bocotnas  a  parasite,  Ita  chief  mi'anit 
of  dlMlri billion  in  by  thn  «piircw  which  arc  corriwi 
DD  the  eeed  of  the  flax.  Ubi-i<iu»ly,  then,  by  treat- 
ing thv  iw«d,  the  di.-ma«t:  caD  he  vt^ry  largely 
obviated. 

Until  rttcently,  no  tn*atment  for  thp  drt*ailed  flax- 
wilt  diw^ase  had  been  discorered,  but  the  working 
out  of  the  life-history  of  the  fangus  by  Bolley, 
brought  out  the  fact  that  treatment  of  the  seed 
with  certain  fungicides  will  eliminate  the  difleaae 
from  Boodrt  known  to  be  from  an  infectwl  crop,  A 
farmer  with  »oil  free  from  flas-wilt  germe  can 
ufely  sow  »eed  fri>ni  a  flax-wilt  crop  if  tlw  nwil  ha* 
been  thoroughly  treated.  At  the  North  Dakota 
Experiment  Station,  a  series  of  tests  wiTrt  made  to 
provtf  the  valuo  of  m-od  tn-alment  for  flai;-«'i]t. 
and  in  erery  instance  when  the  seod  was  treat<.'d 
and  wwn  on  soil  frw  from  wilt,  thvrc  were  no 
aigns  of  the  diaeaae.  But  the  same  lot,  untreated, 
Bown  on  wilt-free  aoil,  showed  the  prvsenco  of  ihi- 
disease. 

There  wftrti  gpvoral  fimgicidea  which  miglit  bo 
need,  but  it  was  necexsary  to  find  one  that  was 
strong  enough  to  kill  the  aporee  of  the  wilt  and 
yet  not  injure  the  vitality  "f  the  seed.  Formalin  is 
recommended  as  the  cheapt-at  and  (luickext  eifcctual 
iolution.  The  tn-atineiit  fi.'n.tommenik'd  by  Rolley 
ia  a«  follows :  Mix  thoroughly  one  pint  or  one  pound 
of  the  formalin  with  forty  gallons  of  wat4<r.  This 
qaantity  of  solution  ia  sufficient  to  treat  about  one 


hundrMi  bushels  of  «eed.  U«fore  applying  the  solu- 
tion, the  seed  muBt  b«  carefully  ck-aned  and  graded 
with  a  fanuing-mill.  If  this  ia  nut  done,  pieces  of 
broken  stems  and  shriveled  seeds  carrying  the 
diseajw  will  nm  lie  completely  disinfecltd.  Thus 
the  wilt  will  be  carried  to  the  soil. 

in  treating  the-iwd,  it  h  advi««l  that  about  fivi* 
biii^hels  lie  spri^ad  thinly  on  a  floor  or  canvaa.  Th& 
solalion  ie  Ihwn  sprayed  on  the  9w.-d  with  a  fini> 
nozzle  (a  common  Bprinkling-pot  ora  patent  sprayer 
may  be  nsedl.  .At  the  same  lime  the  Hax  is  Htirrvd 
rapidly  with  a  rake  or  shovel  in  order  to  get  every 
seed  in  contact  with  the  fungicide.  .A fter spraying, 
the  stirring  iihuuld  cuntiniie  a  short  tim«  to  aid  tho 
drying. 

Car«  in  the  application  of  the  solntion  is  impor- 
tant. An  excess  of  wat«r  will  cauee  the  flai  seed 
to  stick  together  and  will  int4'rferc  with  seeding. 
Ordinarily,  with  careful  trealmant,  the  grain  can 
be  seeded  in  a  few  hourK  art«r  treatment,  [flee  alxo 
page  50.] 

riax  rust  (Mdamptora  lim)  is  another  menace  t* 
the  flax  crop,  but  happily  it  is  not  causing  mneli 
damage.  It  was  ttrst  reported  in  the  Nort)iwe«t  in 
Ut()ri,-a  very  weleeaoon.  It  completely  destroyed 
Home  fietda  in  the  Ited  river  valley.  It  is  not  prob- 
able that  great  damage  will  come  from  thiji  diti- 
ease,  since  flax  for  thu  most  part  w  grown  in 
small,  disconnected  areas  and  is  changed  from  field 
tofleld. 

Manufacturf. 

Flax  has  lung  been  known  as  a  valuable  plant 
for  thu  production  of  wearing  apparel  and  matting- 
liber.  U  has  also  been  the  source  of  a  valuable  oil, 
useful  for  m.^ny  nurpoaea,  especially  in  the  making 
of  paintfi.  Until  recently.  Oax  ha*  been  grrawn 
almost  exclusively  for  its  oil  ia  tliis  country.  There 
were  no  means  to  make  use  of  the  lihcr  and  cum- 
|)ete  with  the  fiber  productions  of  Rurojie. 

W.  pre,*ent  therr;  are  four  distinct  manufactur- 
ing interests  which  employ  the  flax  crop.  One  of 
these  uses  only  the  seed.  The  other  thri'e  are  dis- 
tinctly fiber  industries,  and  manufactnre  cloth, 
thread  and  yam,  insulating  material  and  binding 
twine.  Fur  these  intirrests,  tho  crop  is  generally 
taken  from  the  farmer  jufit  a«  he  is  pleaseil  to  har- 
vest il.  In  a  few  injttances.  as  at  Yale.  Michigan, 
the  crop  is  sometimes  pulleil  by  hand.  F'or  the  oil- 
milli*,  the  flax  seed  is  commonly  rtidivored  dir«t  to 
the  local  elevator  from  the  thrashing  machine. 
Fri>m  here,  in  due  time,  it  fiiide  its  way  to  the  milU 
where  it  is  separaU-d  from  wo(.>d  st-cds  and  other 
foreign  material  before  being  grounil. 

Li<i*crd  (»/.— One  of  the  first  commercial  mann- 
facturing  uses  to  which  (lax  was  put  in  America 
wan  biutisl  on  the  nil  contained  in  the  seed.  The- 
demand  far  linseed  oil,  as  it  is  called,  and  the  in- 
dustry have  developed  rapidly,  until  an  oil-maBU- 
facturing  plant  today  entails  an  inrestm«Dt  of  a 
million  or  more  dollars  !\nA  employa  hundreds  of 
men. 

The  supply  of  flax  for  the  oil-mill  is  shipped 
mostly  from  the  local  elevators,  am)  stands  in  tha 
transfer  yards  until  graded  by  the  Slate  Inspec- 
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tion  Ik'tartriK^nt,  In  chu  mvanliniu,  tt  U  bargained 
forty  thy  variuus  tirma.  The  carsarM  ihijn  «t(ln- 
track«ii  to  the  mills,  whorv  the  mill  hands  unload 
iiitn  their  uk-v&tvn.  Once  in  IIil- vk-vutor  bin^  the 
flux  is  spciuLuii  into  the  hnppern  of  larEc  cWn- 
cr».  which  i>\  mi-an,-'  <if  iht-ir  many  shaltbs  and 
sieves  stparate  the  tlax  froni  the  struw,  iIumI, 
w^^ds  nnii  iithitr  nvtiAn.  Tho  foreign  seeds  are  sidd 
furvarimia  piir|iwK.>».  The  Hax  in  vivKMvA  frim  the 
cliMincr  to  a  vt-rtical  nvHtem  of  five  larije  roll«  iir 
bnaka;  the  upiwr  om-i  barely  crush  the  bor- 
ri«i.  while  the  liiwer  (ines  ru-iiuce  th*m  to  a  tint" 
meal,  which  is  carrifd  tu  Inrire  moiierrt  that 
t«niper  it  and  heat  it  to  ISO"  to  2iX)°.  Somt 
gw<ls  np'-d  more  raoiHtori',  others  havs  too  much. 
The  tem]N>rinK  add«  to  or  takiw  fnim  iho  grain 
enoagh  innistDre  to  bring  it  to  a  common  temper. 
From  thv  i.'<">k^rit  thi.-  hot  mt^al  J-*  drawn  into  a 
conveyor  that  ciistriliutea  it  evenly  in  a  mould 
ftbout  12  X  :W  s  2i  iiichtiB.  To  hold  the  meal  aft*r 
thene  muulda  are  removed,  a  ciimid's-huir  I^luth 
U  [ilaoeil  arounil  it.  Th<t  moulds  or  fomui  are 
placed  in  a  hydruuiic   praxis  EiniJ   xQhJt^led  to  a 

Er^sara  of  3,.^or>  puundx  per  square  inch.  The  oil 
I  eqaeeeed  out  and  tlowii  into  a  Rmitlt  ntuice  tanlc 
to  nd  it  of  the  linodt  meal  partick*.  It  then  Roe* 
to  the  larKe  tank  or  to  the  relinint;  tankx.  From 
theev  the  vuriaux  gradeK  of  oil  art-  drnwn  vS  into 
original  p.ickagfs  (barretji,  etc.)  for  market. 

The  yraiJes  <jf  oil  arn  namii]  iicr-ordinj:;  to  a  «y*- 
tem  peculiar  to  each  mill.  ThuH.  the  same  (frade  of 
oil  may  havi:  two  or  more  namaa  as  it  i«  put  nut 
from  two  or  more  milla.  The  oile  are  uned  for  v. 
variety  of  puriwstw?,  frora  tlic  makiniiC  of  patent- 
leatber  shoas  to  paintn. 

Fiher.  —  The  proeeaaen  employed  in  making  the 
Tarious  prrxlui't^  from  llax  liWr  ure  too  loaf;  to  h« 
described  in  detail.  The  old  methods  followed  by 
oar  fathera  and  motheni,  at*  rt^i-ently  as  1S70,  were 
erode,  hot  were  apsco  with  the  pro^eiw  of  other 
inilufttrio:)  at  that  timv.  A  half-acre  or  an  acre  wae 
the  cxtont  of  the  flux-field,  hut  «iM:h  farraiT  grew 
Bome  (tax  for  makinjt  the  fiiniily's  "homtwpnn." 
The  flax  WM  |iulle<).  n-tteil,  hackelMl.  s|iun  and 
woven  by  hand.  Today,  the  hand  labor  is  elimi- 
nated almost  entirely.  In  fact,  it  is  dilticult  to  ([Rt 
men  to  do  any  of  the  har>l  work  for  which  ma- 
chinery has  leva  invented.  When  cat,  if  the  flax  is 
Htood  np  in  Hhockf,  Iheru  ia  darnagu  doau  to  tliu 
stallui  where  Chey  touch  the  moUt  aoil. 

After  harvcdCinj;,  tlw  sewi  is  thrtwhod  from  th<; 
straw.  Thin  in  done  in  sume  inxtancea  by  holdint; 
the  heads  of  the  bundles  in  the  4;ylind«r  of  the 
threuhin^  machine.  In  othera,  the  heailx  am  cut 
from  the  utalks  in  tho  proctoa  of  broaking  and  are 
thrMhfld  in  «  nparsto  device,  lu  ol^vn  days,  the 
seed  wna  pounded  out  by  whipping  the  "hand"  (a 
handfol)  over  a  barrel,  or  It  «-as  "  rippled."  that  is, 
drawn  throogh  a  coarse  comU. 

Flax  grown  for  lilHtr  in  this  country  in  thmshjKl 
by  pflMing  the  heads  n^;>eatedly  between  rapidly 
revolviitjf  cylinders  or  belt  pullej-a,  the  seed  beinjt 
ofterward  clvuncd  with  fanning -mi  Us.  Spttcial 
thn-^hinK  machined  are  useil  at  the  two  binder 
twine  factories. 


In  preparing  the  fiber  for  weaving,  the  straw 
musl  he  pasawi  through  a  prwess  of  decay,  cnlloci 
retting.  This  loo*Teiw  the  outer  CoverinR  and  sh!ve« 
(Ihi;  inner  or  woody  part  of  the  plants  from  tho 
bast  libers  and  makvH  the  Moaration  of  the  fiber 
easy.  The  rettintr  is  occompliahed  in  two  waya : 
(U  By  aerial-  or  di-w-rettintr,  i.  e..  itpreadinK  the 
tlax  on  the  ground  in  an  open  ]ield  or  pasture :  ^'£) 
by  placing  the  bundha  in  .slow-flowinij;  streams  nr 
pools  (Fi^.  -110).  The  latti-r  i»  the  true  way  of 
rettinfi,  makeo  a  whiter,  better  fiber  and  is  much 
quicker.  Tho  ntcoping  in  this  way  ucLtf  con^antly 
on  tho  mucilage  that  holds  the  fiber  and  wood  to- 
gL'thcr.  Itain-water  t»  said  to  be  Itest.  althoutch 
river-water  is  matt  commonly  used.  One  or  two 
wueks  iii  .tiitheient  time  for  pool-rettinp,  while  many 
weeks  are  often  netwwury  properly  to  dew-rel. 

It  is  ob\-ioDB  that  the  fermentation  moat  atop  at 
the  proper  time.  Thi*  ifl  observed  tc  be  just  whtn 
the  tiller  separates  easily  and  freely  from  the  woody 
aUlkis.  The  straw  .ihould  then  he  reniovtil  from  the 
water  and  spread  out  thinly  and  allowed  thoroiii;h1y 
to  dry.  When  dry,  the  straw  goes  to  the  "break," 
The  hand-break  waa  s  large  wooden  mallet  whlt^^h 
fitted  into  a  V-shapod  bed-piece  and  was  worked  up 
and  down  by  hand.  The  power-brcak*  vary  in  style, 
but  consist  e^^-^enti-tlly  of  corrugated  rollers  which 
draw  the  straw  through  and  at  the  same  time 
crinkle  the  fiber  and  break  the  shives  into  small 
pieci^.  From  th«  break  the  broken  straw  in 
acutclied  and  hackled,  i.  «.,  pounds  by  hand  or 
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mit.  «1«.    lUttl&c  lax  Is  tlH  rtvar  it  ItortbfleU.  Kino. 

pslk-d  over  a  series  of  rapidly  revolving  fingered 
rollera  to  remove  the  shivea. 

In  Hcutching.  the  broken  atraw  is  held  in  hand- 
fula  sgainKt  revnhing  pwldles  which  be«t  off  the 
afaiveii.  In  hackling,  the  acutt^hed  fiber  is  drawn 
by  hand  wrmtt  luta  of  fixed  upright  steel  pins  to 
eumb,  aeparste  and  straighten  the  fibers.  Machine 
hackles<  are  w-^  for  cheaper  grades  in  aome  mills, 

In  the  early  day«  tha  fiber  went  to  thv  loom  with- 
out further  preparation  or  treatment.  But  the 
latter-day  .\meriean  mu.tt  have  his  linen  immacu- 
late and  nncolored  by  threads  of  natural  color. 
For  this  n'SJton  the  filM-r  goes  through  a  boiling 
and  bleaching  before  it  is  made  into  cloth.  This 
practice,  to  a  certain  degree,  is  detrimental  to  the 
Uating  quality  of  the  cloth. 

ThLs,  however.doe?  not  apply  to  AmericaD-grown 
flax,  u  this  flux  i«  not  Bsed  for  fine  llnetia.   Shoe- 
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tbraad,  earpetwiw,  Miing-linM  ud  MinMwtMa 
are  prodKU  of  the  bvA  Aineneaa  lUx,  and  bock 
towaltu  or  ctmIi  (nm  the  tow.  (Tow  u  th«  coarw 
and  brMcen  msterial  ranltins  Inwi  scutching.) 

As  Tct,  namfactaren  lue  tlie  American-grom 
flax  lib«r  obIjt  for  making  tbe  ccanw  gnda  of 
dotii  (enah.  so  •called  "Rwoan  linen,"  tuvetiiigy. 
All  of  th9  ltb«r  for  — Hig  tlM  flner  liaoaa  b  im- 
ported from  Bnrope.  Hie  AMerican  fanwr  oiant 
«oon  lears  tbc  awwiity  of  prodnciBif  flax  with  a 
lone-line  fiber.  In  tbia  vorx  (bv  rarioiH  expcri- 
nwBl  statiofui  vfl)  prove  a  valoable  ■oorce  of  aid. 

Binding  tiriiu, — Hie  making  of  biwIitiK  tvine 
from  (iai  ia  a  new  industry.  For  this  the  flax  does 
ao(  rediiiro  n^ttinj;.  It  »  bought  from  th«  fanner 
Bad  delivered  iinthre«ihe<d,  ai  it  vas  cot  and  cored, 
from  Uui  livid  to  a  balinj;  rtation.  The  cnmpaay 
bales  it  add  fthipe  it  to  a  vareboiue  to  Lvooidl-  thor- 
oajclilydry.  When  dry,  the  straw  is  pnaned  throDgh 
a  lcnnp«rinK  tannel,  on  an  andlcM  movini;  H|>run. 
HeT«  it  in  heated  todriveoffsnyexceflBDoistare.  It 
next  [ia»H«  >>i<lM«uu.>  through  a  h>-adin^  and  break 
machine.  Tbeitrswcomesoaitli]t«d,withtheahiTM 
brokvB,  and  falla  oa  a  movinic  platform  which  con- 
veys it  into  a  slowly  rerolring  Bpikui  a|irun.  On  the 
novini;  a|inn  a  small  qnantity  of  heary,  coarse  fiber 
(similar  to  sisal)  is  added  to  n'lrc  thi^  twtne  sta- 
bility. Proni  tbs  spiksd  apron  it  in  removed  by  a 
var7  rapidly  revolvlnfi^  Rplkcd  apron  which  draws 
the  strud  out  and  brin^  it  to  a  common  eontvr, 
where  it  w  d«Iir«rcd  into  a  tall,  cylindrical  basket. 
Them;  baiikete  of  fiber  are  fed  into  other  machtace 
which  draw  tbe  strands  out  more  and  aid  in  remov- 
tnti  tbe  last  of  tbe  Bhives.  and  which  again  deliver 
th«  strxndH  to  huiketa.  Prom  these  the  fiber  is  fed 
intu  tbe  twiner  and  akeiner,  a  machine  whi(h 
twiKts  the  twine  and  reels  it  on  larffe  wooden 
spools'.  Tbirt*  sixNibi  arc  tak«n  to  th«  bAltcrs,  where 
the  twine  is  rwted  olf  and  wound  into  balU.  The 
balls  urL'  th<:-ii  bitleal  thr  saoiv  as  other  bindini; 
twine.  A  tester  takes  an  occasioDaJ  ball  and  testis 
it>  tfrwiitb  and  length  to  see  that  the  output  b 
held  up  to  a  good  areragi*. 

Ah  yet,  there  ia  no  cordsge  but  bindinfr  twine 
bving  innnnfa«tur«d.  It  is  bnt  a  qoestiun  of  time 
when  Amvricsn  Rax  will  be  mannfactaml  into  all 
grades  of  cmd  and  thrvad  and  rotx^ 

MuaUaneovM  uxe. — For  uphvlntfring  and  similar 

Sirpoaes.  fiiix  flbifr  w  \»mg  ased  extensively  in  tbe 
orthwest.  The  (UM-^lled  tow  mllln  n^t'ive  Ihi* 
atraw  from  the  farmeni  jiutt  as  it  cumea  from  the 
threshing  mschino,  and  put  it  oji  in  bnW  nm!  ship 
it  to  the  Mntral  market  or  factory.  One  extensive 
industry  is  lucut^Hl  in  Minnesota.  At  this  placv  the 
liber  in  chemicdly  prepafE^  and  paN«c<]  inLa  layers 
of  dUTerentthickmnes.  Thi-  ihinnrronai  are  sewed 
betwei-n  two  pieces  of  buil'linjj  paper.  Sod)  mat«^ 
rial  is  uwH  for  iniialating.  cold  storage,  refrigerator 
ean,  icivbAxM,  and  the  liko. 

EThihitijig. 

There  has  been  as  yet  no  attempt,  so  far  aa 
the  writer  is  awaru,  to  (cathitr  tbe  Haz  and  Eta 
various  products  l  in  process  of  msnnfaclurinK)  for 
«xhibitioR  piiqiofuja.  At  the  Minnmota  Kxpi^nment 


Statins  tbe  writer  b  gstfatnig  wmpha  of  nute- 
rial  Qtestrativeof  ibevariowetepe  in  tbe  develop- 
ment of  flax  from  tbe  seed  to  tbe  maaofactured 
prodncta,  with  a  view  (o  having  a  connected  mnncvm 
niatory  Ol  flax.  Saeh  an  exhibit  will  be  of  hnasdme 
nlw  tnn  an  adacational  staadpolot,  and  woald 
very  properly  oocnpy  mwam  spaioe  in  nay  ediea- 
tioaal  institution,  at  ^ieoUnnri  expaeitmu  and 
fair*.  It  is  seldom  that  aaythiag  bat  th«  seed  b 
exhibited.  A  few  bondkfi  of  th«  malare  straw  are 
often  used  for  deoontion.  Unas  arc  not  gmanlly 
so  labeled  that  tbe  average  riaitar  bnwa  what  tbey 
are.  Manageca  of  «zpodtkat  and  furs,  as  well 
as  exhibttoia,  have  miu  to  feara  in  improving  the 
manner  of  display. 

MarktU. 

There  an  no  fecial  markets  for  flax.  Aa  a  mW 
farmen  do  not  bold  their  crop  lonn  aft«r  threriiiag. 
Tbey  sell  the  nad  to  the  local  rIevaUir.  A  few  ship 
direct  to  the  factories.  The  gnul  bnlk  of  tbe  straw 
ta  banied.  Tbe  grain  enntpaiiif^  buy  fiax  hh^  as 
they  do  other  grain,  and  i^ll  to  the  linseed  mills 
according  to  Uie  standard  grade  and  price.  The 
seed  oft^  is  tnusferrod  directly  to  the  consamiT; 
atothertimeflitbstoredintermiiialelev-ators.  Tbe 
average  farm  price  of  flax  for  the  pael  ten  years 
is  $1.(^  per  DDsbel.  Tbe  ten-year  average  Min- 
neapolis price  »  $1,306  per  battel. 

itarkd  gnda  <tf  J/umsMto  ommCTeMf  Jl«x  mtd, 

'  No.  1  ^n^avstcn.— Shall  bo  malnre,  aotiad. 
dry  and  sweet.  It  shall  be  northern-grown.  Tbe 
maximum  field*,  stack-,  sLorago  or  other  damaged 
seed  shsll  not  exceed  12  per  cect.  Tbe  minimam 
wviigfat  shall  tw  fiftv-ong  pouada  to  the  mcnsnnHl 
bushel  of  commercially  pnre  flax. 

Xo.  1  Jloj  tttd.—  So.  1  flax  seed  shall  be  north* 
6m-RTown.««un'd,dry  and  free  from  muttiDeas.  and 
carrviiic  not  amm  than  25  per  cent  of  imnatare 
or  field-,  stack-,  storage-  or  other  damaged  flax 
seed  :  and  it  muiit  weigh  not  leas  than  fifty  pounds 
to  the  nieasarvd  bushel  of  commerrially  mire  seed. 

R^teUd  fiaj  mud.  -  ¥Iax  tiseMl  that  u  bin-baml, 
immstore,  lieM-damand  or  musty,  and  yet  not  to 
a  degree  to  be  unfit  ^r  storage,  and  having  a  t«fft 
wiiighl  of  not  l««e  than  forty-soven  poanda  to  tbe 
bushel  uf  commercially  pure  aeud,  shall  be  rejected. 

Wt-tfradt  jtax  aeni.  Flax  seed  that  is  damp, 
warm,  mouldy,  very  musty,  or  otherwise  unfit  for 
st«raRe,orhflving  a  weight  uf  leesthan  forty-eovan 
pf>Qniiit  to  the  mcasDred  bnahel  of  catnmereially 
pare  seed,  shall  be  no-grade. 

The  abovt^  ji.Tadve  represent  only  one  market. 
The  grades  fur  itther  markeits  ditTcr  somewhat  and 
depend  on  the  location. 

Littrahirt. 

Textile  Fibers.  Maxw«ll ;  Yearbook  United  States 
Department  .Agriculture  :  Fiber  Invostigntlons, 
Kcporta,  rnitvi]  States  Department  Agricalture, 
Martin  Dodge ;  North  DakoU  md  othi-r  Statu  Kx- 
periment  ^'tiitiaii  Rulletina;  Uinaesotn  Plant  Dis- 
eases. E.  M.  Frt-eman :  Soils  and  Crops  of  the  Fam. 
Morrow  and  Hunt, 
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FORAGE  CROPS. 

Forage  ia  h<>rlin(ti'  food,  whutlnir  preen  or  cured. 
The  foriigt?  cri>iw  are  jipraaat^a  (whHhiT  otilieed  in 
muudow.4,  jiaaturrft  or  otliL-rwisc),  all  connv  natural 
crazing  crops  such  as  animala  are  likely  to  find 
provided  in  nature,  anci  mwwIlaniMus  rii(>t«  and 
Tegetativ«  iiarljt  erown  gi)w.'i finally  for  feeding 
purpoMiM.  Thi*yaT«iIistiii]^i:Rhod  from  thi*  thri»ilii.Hl 
gniiw  and  ull  munufui.-turi.il  pniilu4.'Uii.  It  will  be 
eeen  at  onw  tlwt  there  are  two  cultural  groaps 
comprised  in  the  class  of  furugo  cruiuf,— the  group 
occupying  the  land  for  a  Beri<«  wf  yenra  {tiieailowH 
and  paeturm).  and  the  i;ri>up  ciiraprising  ihc 
annual-grown  or  biennial-grown  planbt  (oh  maize. 
ctiwjKXi,  (va,  milli't.  root-*).  Thi-jie  Kronps  ovorlap, 
however,  no  thut  no  liunl  and  fant  lins  can  be 
drawn  betwM>n  them. 

The  word  roughage  1»  applied  to  the  coarser  for- 
SE«  products,  a»  maize,  cowfArOA,  katlr  corn  ;  «ome- 
iimi-s  it  in  UM-d  a»  t.-quivii1i-nt  to  forage. 

Foddrr  is  practically  eqnivalftit  to  the  word  for- 
agtf,  but  is  Iww  upt-ciilc  ;  it  in  by  «omi»  rextricteil  to 
dried  or  cured  foru^i-.  The  word  is  commonly  ubmI 
for  13m)  coarser  kinds,  in  diatinelion  from  hay. 

SoUiitff  is  the  rt».>ding  of  crwn  harvc^tod  forage 
direct  from  tht;  lit^ld  to  thii  animaU.  The  fwd  in 
curied  to  tWrn.  This  Bvati-ni  in  di.-<tingui»h<.-d  from 
paatnrinic.  The  nnimals  are  kept  in  small  enclo- 
•orea  or  in  stalls,  and  thereby  thi-ir  tiH-*i  ix  rrtcn- 
lated  and  the  ltoji  is  not  injure<l  hy  thein.  The  t*rni 
in  (iwlmliiy  derivwl  from  that  nae  or  oriKin  of  th<! 
verb  U>  *>ti  that  indicates  to  Mii*f!i  or  /ojiW. 

A  npecieii  of  piuturing  ia  Bometimea  known  as 
soiling.    Hy  means  of  movahio  fonccff.  the  animals 
ire  alluvrt-d  to  graze,  a  part  of  the  rrnp  clean,  and 
then  to  move  on  :it  the 
next  fwtding  to  fresh  for- 
aging.   This  nse  of  th.- 
t<:rm  is  allowable,  since 
the  object  iis  the  same, — 
to    supply    the    animal 
with  a  givKti  amount  of 
succulent  food  :  the  ani- 
mal does  the  h.irvi'ating. 
Thia    practice    miiy    hv       SkSBI/S!iJjl'[i\ 
krt««'n  art  patf-ure  toitinff. 

It  would  not  do  to  al- 
low animala  to  roam  at 
will  and  to  gorge  them- 
aelT«s  in  auch  crupn  wt 
naiie,  growing  grain, 
heavy  alfalfa,  clover  or 
oowpeaa ;  conaequently 
the  Miimab  an  imUd  on 

thene  crops  in  one  way        -  .  -^-,  .^__ - 

or  another.  "" "  ^' 

Sitagr  is  green  or  nn- 
cured  foragii  th.it  in  jrre- 

served,  or  ensiled,  in  a  tight  receptacle  or  silo. 
8ilafcv  i*  diiicufu«d  in  Vol.  Ill  in  ibi  f<H>ding  n^la- 
tions.  Its  philosophy  ia  di«cu«t»ed  in  the  prwivnt 
volume  undi-r  Maize  and  Siiaft, 

There  arc  nevenil  spectnl  or  rertricted  usagoa  of 
the  l«nD  "  forage  plant*  "  or  "  forage  crops  "  ;  but 


ooamran-lMlgtMga  stage  must  prevail  with  a  word 
whifih  liu  80  long  been  general  property. 

In  thia  ryclanedia,  the  main  forage  KTOQ]>a  are 
trcatod  svparately,  for  cultural  and  other  reasons. 
Some  of  the  leading  forage  dlMUNsiona  may  tie 
fuiini]  under  Grouu,  Mtattowt  and  f'a»turfj.  i^t- 
uamcs.  Kool-Propf.  {^Uiag  Crof)*,  iSUafff.  Detailed 
information  nn  thj?  dirTerenl  kinds  of  forage  crona 
18  given  undiT  the  namea  of  the  crop<t,  in  tno 
proper  alphabetic  ordor.  Somo  of  the  leading  for- 
age^ cropn  are  alfalfa,  cabbage,  the  various  cvreiiK 
clovera,  cowpea,  kadr  corn,  maiKo  or  Indian  corn, 
mangeirt,  milltt,  rape,  soybeana,  sorghum,  vetehe.s. 

There  are  very  many  minor  plants  that  are  used 
for  forage  in  a  gmall  way  now  and  tlien.  Such  of 
these  plants  as  give  promi^ie  of  becoming  impor- 
tant or  have  attracUid  attention  are  treated 
together  in  thia  article.  Many  native  plants  arc 
foraged  liy  liv«M*tock  now  and  then,  hut  it  would 
If  interminohle  and  unprolitable  to  try  to  din- 
coas  them  here,  Thfir  n.ira»«  stometimi*  occur  in 
current  agricnltiiral  liu-rature.  Most  of  them  hara 
lieen  mentioned  in  one  place  or  another  in  exjir-ri- 
ment  Htati()n  liUirnture,  nnd  they  can  lie  traced 
throngh  The  Experiment  Station  Itecord.  Unless  a 
plant  has  been  prominently  mentioned,  it  is  nut. 
dittcuHSed  in  this  book, 

Lileraturt 

The  current  periodical  and  bulletin  literature  on 
forage  crojia  in  v*ry  large.  Some  of  the  book- 
writings  nro  lut  follows :  Flint,  Grasses  and  Forage 
Plants,  J.  H.  Sanders  I'ubtishing  ('.ompany.  Chicago; 
i^haw,  Fontgo  CropK,t'loverR,1iraAfle».!^ni!ing  (Vopa 
and  the  Sito  (four  hooks).  Orange  Jodd  Company, 
New  York  city  ;  Wallace.  Clover  Colture.  Iowa 
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Homestead,  Ues  Mojnes,  Iowa;  Hunt,  Fon^  and 
Fil>er  Crop*  in  Amonca,  Orang*  Judd  Company; 
Ik-al.  Tbe  Grasses  of  North  America,  two  vol*., 
Henry  Holt  Co.:  Spillnian,  Farm  Grasacs  of  the 
Uniti-d  States.  Orange  Jadd  Company,  New  York; 
Myrick.  The  Book  of  Com,  Orange  Jwld  Company ; 
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Draer,  Cnssw  aii<i  Clovi.r«;  Phai\-ii.  Farmor*'  Rook 
©f  Giabsh;  Cabtirn,  Alfalfa;  I'eer,  SoilinK  Crops 
Anil  EnsiUfp*,  li.  F.  Mona&^ld,  New  Yr.rk  city; 
fiteblcr  mi  Schroter,  The  BMt  Parago  Plants,  Lon- 
don ;  Voorhecd,  Forage-Croppine- 

Tbe  Slgnlllcance  of  Forage- Cropping. 

Hy  Charlfs  S.  Phrlpn. 

Tho  tcrai  forag*  refers  to  any  form  of  herbnge 
vaed  as  food  for  liv^^-9t'>ck.  It  coiuUta  of  the  ha^^ 
and  rtertia  of  frwh  or  air-(lri«<]  |jlantj«,  logethrr.  in 
some  caam,  with  the  attuchMl  seeds.    It  iDclo4k8 
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rig.  413.    Pea-udott  Ur. 


Tc-n  ■ens.  kTcracB  rleld.  S.U  Um  pec  •rm, 
Nart  Jvrafj. 


mafn);  pasturagv  and  iioiling  crufM  ;  hay  of  the 
meadow-grasseM.  legnmea,  m  illet,  and  L-ereals ;  field- 
irnrwi  fixidt-r  corn,  florghiim,  aad  kaflr  pom;  tht? 
stemii  and  leavw  of  some  grain  cfipu  »ftt>r  tliL> 
•wdA  are  remnvvd  ;  eila^  crops  ;  and  root  crops. 
The  acrcaf^e  in  forai^i  cropv,  iLccordin),;  to  the  ctn- 
«ofi  of  1901),  exclusive  of  pastnre  landx,  represents 
approximately  lii  |ht  wilt  of  all  improved  land, 
aad  a  little  orer  21  per  cent  of  the  area  devoted  to 
all  crofw.  whilf>  the  percentam*  of  the  total  value 
of  all  crops  tn  16,6.  Fornjie  crojw  Mtand  mvond  In 
total  a«reae«  and  in  total  value  in  the  lint  of  culti- 
vated CTDins  corn  \xiine  ia  tbv  li-ad,  while  tht.-  valuu 
per  acre  ih  only  seventeen  cetibi  leea  than  tho  aver- 
age for  the  ccrcal«. 

Paatnrage  was  the  earliest  form  of  foraRe  used 
and  In  still  the  chii-f  foiMi  of  livc-atock  in  nearly  all 
cvUDtriea  in  the  sumrnur  i;eiiAi>n.  In  ^artier  tiniiit 
paature  lands  were  all  held  and  umd  in  cummon 
and  only  small  fenced  area*  wore  dcvott-d  to  tht 
growing  of  cultivated  cropp.  As  the  population  in- 
crea»'<l.  thi;  proportinri  of  cuUivaUxl  lands  lieciime 
larger  and  the  proportion  devoted  to  graxintf  be- 
came IcKi.  This  chan^^  van  nwejviaryin  order  that 
the  land  might  furninih  Hupport  for  Uie  Increasing 
inhabitants.  In  the  earli«-st  days  of  stoek-raisinR, 
driod  fodder  wai*  the  r>nly  fi^ud  nW  in  winter  in 
cold  ctimatee.  Wild  grafisps  were dotiUlem  the  firat 
plants  dri«l  for  winUT  om:  The  i^twc  with  which 
tboae  coatd  be  air-dried  and  preserved  led  to  the 


soloction  of  the  need  of  some  of  thv  bcwl  kinds,  and 
to  their  being  sown  on  cultivated  lands.  Little  is 
known  as  to  when  the  common  grasses  ver«  flrst 
broDght  into  cultivation,  or  which  kinds  are  tbe 
oMeat.  It  is  said  by  one  writer  that  up  to  1816 
not  over  thruo  or  fuur  «|iccii;{«  were  in  rultiration 
throughont  Europe.  Clover  was  introduced  into 
Bnghmd  from  Plnndom  atxint  Iti.''i0  and  8uoii  took 
an  inipurtanl  place  in  tbt>  agriculture  of  Ihat 
country.  In  the  earlier  history  of  this  country  all 
cereal  grainss  were  n«>ded  a*  fo(xl  for  man,  and 
dried  herbage  was  used  exclusividy  a»  food  for  live- 
stock. Little  effort  wan  miiik- to  produce  tnilk  or 
to  fatten  cattle,  sheep  or  swine, 
except  during  the  Riimmcr  wa- 
son.  The  live-stock  was  sustained 
through  th^  winter  on  what  wan 
often  less  than  a  healthy  maint«- 
nance  ration.  Aa  the  country  de- 
vulopi-d  and  the  proportion  of  thv 
non-agricultnral  population  grew 
larger,  animal  productH  increasMl 
in  market  value  and  the  winter 
production  of  such  prodacta  b»- 
camn  profltahie.  Thiis  ltd  not  only 
to  the  nee  of  grain  feeds,  but  to 
Ihe  production  of  a  bctt«r  grade 
of  forage. 

In  many  parte  of  this  coontry 
there  are  large  areas  so  rongh 
and  uneven  as  to  be  of  little  value 
for  any  other  us*  than  poatnrw. 
Even  in  the  newer  parts  of  onr 
country  there  is  a  steady  decroaM 
in  the  area  devoted  to  grating  and 
a  steady  increase  in  the  area  lievnt^  to  cereals. 
In  the  older  European  countries  the  area  used  exclu- 
sively for  pa.sturws  U  much  htw  than  in  the  llnit«l 
SUti:W.  Where  1nnd  values  are  high  it  bt  s  common 
practice  to  rotate  pasture  with  caltivated  landa, 
and  in  thi.i  w»y  tho  pasLuriui  arc  improrod  and 
made  to  support  more  stock.  Areas  in  nee  for 
growing  grain  arc  frt^ipicntly  sown  to  clover  or 
rape  in  the  spring  and  thus  are  litted  to  su|>pIemeDt 
the  regular  pastun^  late  in  the  iseason. 

In  many  parl^  of  EnrojHi  and  in  somo  of  the 
more  densely  populated  parts  of  this  country,  the 
summer  feeding  of  gn«n  forage  crops,  or  toiling, 
is  replacing  puature  feeding,  liy  this  plan  of  feed- 
ing, more  stiwk  can  l»e  kept  on  a  given  area,  the 
expense  fur  fencing  is  greatly  reduced  and  the 
manure  can  be  more  completely  saved,  but  the 
labor  involved  ia  somewhat  greater.  In  this  country 
the  high  price  of  labor  and  the  large  amount  of 
rough,  low-priced  land  will  long  dtfer  the  gentrnl 
adoption  of  the  soiling  system.  Irregularity  in  the 
supply  of  pasture,  however,  as  a  rvsult  of  periodic 
droughts.  muVeB  advisable  the  partial  Mulwtitution 
nf  green  forage  for  pasture  feeding.  Sncb  a  plan 
of  reiwiing  ia  («pt-cinlly  suited  to  high-priced  lands, 
because  more  stock  can  be  kept  per  acre  than  by 
exclusive  pasta  ring.  .4  large  number  of  crops  can 
be  made  available  for  this  plan  of  feeding,  and 
theee  can  be  grown  ao  as  to  furnish  valuable  feed 
throogliout  Ibc  summer  season,   A  number  of  ami* 
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injE  crop  (UCcemioM  hare  b««n  iiubtbhed  by  the 
experinii-nt  aUitions,  tMwe  hy  the  Skw  .lersitv, 
Canneclicut  (f>tam!)  &nd  thu  MuHHachusetts  SUtiuos 
probably  Iwinfc  the  bt-Ht. 

The  pn>M>rvaiion  of  hi<rb&ge  in  itn  air-dricwl  at^Ui 
for  winter  vao  is  acummun  prai^lioe  in  all  countries 
where  unow  covorn  th«  (fround  part  of  the  year. 
In  the  ttorthem  part  of  w  Uoittd  Stat«»,  s-iwt  ftf 
thv  Misfiiwippi,  gnk^wfl  ami  clcivtrs  are  more  £er- 
erally  k)''JV^  f>v  hay  ttiui  any  utlicr  ervys.  In  Ihi- 
■oath^m  b^lt  of  8tat«43  cowpeas,  Boybeann  and 
Japan  and  crimn'On  cl"vt<r*i  form  thx  chif'f  hay  cm\». 
while  in  parta  of  tho  Kocky  muuntain  re^un  ati<) 
I'jk'itic  cniut  iitnti>n  alfalfa  Ih  frr^iwn  almost  excln- 
sivcly  as  a  dry  fodder.  On  many  fsrma  whoro  dairy- 
iitK  a  an  important  brunch  of  farming  the  grain 
crupe,  cut  boforo  the  niH-d  is  matured,  tuld  much  lo 
the  supply  of  dry  f<»Mer.  Some  nf  the  annual 
gnussee,  auch  m  ihv  miW'U  an<i  Hunjjarian  graiw,  are 
grown  in  moat  of  the  states.  Thi-S(<  prt>vee8p«cially 
raluable  becaiiaa  of  th<^  iihoTt  period  needed  for 
their  growth  and  the  large  yield*  given  by  eome 
vuriutitm,  uajKcially  the  .laj^iaese  millet.  They  oftein 

Srov«  uaefnl  to  aum>K'mt.-nt  thu  regular  huy  crop 
uring  aeasoas  of  .shortaRe  in  that  crop.  In  aome 
of  the  BOnthtTri  slati.-s  and  in  KnTt.^a^  and  Nehraaka, 
Borghum  and  kalir  L'om  an?  jn'"wn  congiderably  and 
flfld-ilried  as  cattle  feeds.  The.*?  crops  thrive  better 
in  regions  of  low  rainfall  than  do  the  common 
fjajjaee  or  maize.  In  the  older  atat«e  of  the  East, 
tho  atover  af  the  cjrn  crop  hiu  bwn carefully  auvud 
and  ntiliEed  for  many  years,  bat  in  the  great  corn 
b»-lt.  up  Ui  within  a  few  yearn.  thi.t  part  at  the 
crop  ha.1  been  left  in  the  field  to  be  UJted  only  for 
grazing,  whiW  much  of  it  wna  trnmpU'd  by  thi-  rat- 
tle and  Ihvn  wasted.  As  a  system  of  mixed  hu»- 
baadry  replaced  cxcluHivc  ijraiti-jjrowing.  the  valuo 
of  the  atover  was  more  fully  appreciated,  and  the 
crop  ia  now  gpnerally  saved  and  ni^ed  in  feeding. 

The    preservation   of   forage    in    ihi*   form   of 
silage  haa  given  rise  to  a  newer  branch  of  for- 
agiucropping.    It   nfTonlx  a  meanH  of  iin?flcirving 
coarse,   bulky   foihien.   that   can    be   oried   only 
with  diffioulty,  in  a  small  space,  and  thug  renders 
th^?m  available  in  a  auctulent  form  when 
gri-en  fewla  cannot  be  nbtaini?d.    While  the 
pnracrvution  cf  fodders  in  a  cimiid  pit  waa 
practiced  in  Germany  before  !S.^)fi.  the  iiiat 
cxporiment-t  with  the  «i!o  in  this  coontrj' 
werv  made  in  1875.  At  lintt  their  introduc- 
tion was  slow,  but  Ihey  soon  found  many 
advocates,  and  since  1880   their  use  haa 
increased  rapidly.  The  chief  reason  for  the 
general  uiiiption  of  the  ailo  in  thu  northt:m 
belt  of   states   is   that    corn,   a  crop  well 
idapt«d  to  tho  climat«.  ia  iho  beirt  *>ni>  fur 
praurving   in   the  silo,  coupled  with  the 
fa«t  that  silage  u  a  cheap  and  valuable  feod  for 
dairy  stock.   Silage   is  not  likely  to   replace  dry 
foddens  yet  in  all  of  the  older  nlat«s  it  haa  li««me 
an  imporliint  adjunct  to  the  oldor  rrysti'm  of  dry 
feeding,  particularly  for  the  dairy. 

The  growing  of  forage  crop*  Ilea  at  the  fotinda< 
tion  of  the  praclico  of  mixed  husbandry.  The 
rearing  of  livestock  and  the   marketing  of  the 

B20 


greater  part  of  the  farm  croiKi  in  the  form  of 
animal  products  atrords  greater  unmwiiabu  profit 
and  caiutits  a  smaller  drain  on  aoil  fertility  than 
di>es  the  direct  aale  of  farm  crops.  Bxctiipt  in  warm 
climati>i.  animal  liutibandry, and  eepecially  dairying, 
can  be  practiced  successfully  only  where  forage  is 
grown  and  stored  for  winter  uw.  \*  the  market 
vft.lu«  of  grains  becomes  higher,  owing  to  the 
incrttaaing  demand  for  ci.^n.-al  foodis  tiy  man,  foragv- 
cropping  is  sure  to  take  a  more  promioent  plara 
in  animal  husbandry,  and  effort  will  b«  made  to 
prculiioe  forage  of  higher  food  vulae. 

The  great  group  of  forage  crops  cnmprised  in 
the  gratw  family  arw  all  dfficifint  in  protfin,  while 
the  plants  of  the  clover  family  are  relatively  rich 
in  protein.  Thv  tendency  of  late  years  ha»  been  to 
ETow  more  forage  of  the  plants  of  the  clover 
family,  and  their  use  for  this  puqioite  is  likely  to 
incrt'astf  as  grain-feeds  liecorao  morn  expensive. 

Forage-cropping  affords  opportunity  for  a  mora 
complftte  system  of  crop  rotatio'n  than  dnw  ^uin- 
farming.  Un  all  stock- or  dairy-farms  a  rotation 
should  be  arranged  eo  aa  to  include  griKwus  and 
clovcru,  the  Bmallcr  cereals,  and  com  grown  for 
silage  or  for  grain.  A  Taiu.ible  rotation  on  dairy- 
farmK  will  be  found  to  \w  a  six-yeara  plan  consist- 
ing of  (11  rye  sown  after  grass,  with  clover  as  a 
cover-crop;  (2)  com,  with  n  covi^r-crop  of  rye  or 
clover  ;  &)  (tate ;  (4)  clover  and  nixed  ^raaaes,  to 
be  continued  for  three  yeani. 

Wht-re  the  winters  are  mild  and  the  ground  la 
free  from  snow  much  of  tha  tim«,  there  is  great 
wa-iUi  of  fertility  unle^  a  winter  cover  is  provided. 
Forage  crops  like  rye,  rape  and  clover,  often  can 
bo  grown  for  this  purimwe,  and  at  the  same  time 
furnish  valuable  pasturage  in  the  fall  or  spring. 
The  adaptability  of  the  crimson  and  thu  Japan 
clovers  to  the  mild  climate  of  the  .South  makes 
theae  crops  particularly  valuable  la  covcr-crora 
in  that  part  of  the  country.  Experiments  at  the 
Minnesota  Experiment  Station  have  ahown  that 
continuooa  gT«in-gn>wing  is  very  wa'^tefnl  of  soil 
fertility,  not  so  much  because  of  the  largo  araoDnt 
of  plant-food  ri-moved  by  tbe  crops  aa  b^cailM  of 
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tho  deoompMition  of  the  humus  and  the  loaa  from 
the  ffurfsoe  soil  of  the  soluble  conotituents.  A 
rotation  witii  cerealn  and  cloi'er  wan  found  greatly 
to  rvduc«  the  loss  from  what  took  plac«  nndor 
continuous  gmin-cnlture.  Moat  forage  cropa  are 
alau  directly  Ie«*  i<xhaustiv»  of  soil  (ertllity  than 
the  grain  crops,  and  than  many  of  the  Imck  crops. 
The  grass  crop  sc^rvcA,  in  a  measure,  as  a  soil-reno- 
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vilor,  proventing  the  loss  of  humus  and  of  plant- 
food  by  keeping  the  «oil  covered  irith  a  cm):) 
throughout  the  grnwmjcBL'asdO.   Thu  tarf  and  fine 

"aftergrowth"  adds  timch  to  the  fertility  of  the 
Biirfac«  wiil,  whtn  the  mitaclfiws  art*  plovn-d  for 
cultivated  tTDjiR.  The  (.duvura,  and  other  k'^umee, 
HO  exteofliveiy  grnwn  m  UiTnge-,  tako  mm^h  of  thiMr 
nitrogen  from  tho  air  nnd  add  cODsidoraWo  to  tho 
stores  already  i»  the  wil.  As  a  nile,  forag*-cro|>- 
ping  and  thv  fin^iiig  of  thi;  foruKi-  lo  farm  live- 
Btock  is  therefore  a  more  economical  syHtcm  of 
farm  managemem  than  the  direct  sale  t>f  farm 
eroiiH. 

locid«nta]  Farag&-like  Pknta.   F\gB.  414-423. 
By  the  Editor.  C.  F.  WhtOer,  and  othera. 

The  main  forage  crops  are  treated  elsewhere  in 
this  Cycioptxlia.  in  their  proper  alphalwtical  order. 
There  ar«  many  iiividental  and  littt  'grown  plantj^ 
sometimes  mentioned  in  t'onnectifln  with  (oraRs  and 
rntfition  dJRcuwiiona  that  may  be  brouf^ht  Uigi'thor 
here. 

BirdVfoot  clover,  Bird>»-foot  trefoil,  Yellow 
trefoil  (Ma.i  a/riticaliilui'}.  Lrtlifiinom.  A  inTc-n- 
nial  clnrer-like  plant  with  a  long  taproot.  st4;Rifi 
eprvadini,'.  from  a  f«tw  inthcs*  to  two  fwt  loray,  with 
clufiterK  of  tive  lo  ten  bright  yellow  lluweni  on 
thi'  ends  of  th«  st^niii.  It  i«  widely  spread  in  the 
Old  AVorld  and  naturaltaad  in  this  conntry,  esp«- 
cialty  in  the  South,  wliere  cuttle  and  tshcop  eat 
it  n-ailily.  It  withstandfl  druught  and  miiy  1m; 
sown  in  mixtures  in  dry  paaturen.  It  does  well  on 
light,  sterile  soils,  and  pjotij  dec-ply.  It  begins  to 
grow  early,  and  is  ehieliy  valuable  as  a  spring 
pas  tti  rtf. 

Broom  sedge.  A  name  applied  to  several  spe- 
cies of  Aiidrojiogon  or  Ik-iini-grii.-(fl.  wpiit^ially  to 
Aiulropogoa  I'lr^irLii^uK,  which  ia  common  in  Kind y 
8oiL  from  eaati-rn  Maaaachuftctts  to  Virginia,  llli- 
aoln  and  southward.  Slock  i»at  this  grai«  ri-adtly 
when  it  is  young,  and  it  furnishes  paaturage  during 
tho  Muutnn.  When  lltddH  are  U-ft  without  ctilli- 
vatton  for  a  tini«,  it  becomm  one  of  the  wont 
w^-(.-ds. 

Buifalo  pea.  A  name  given  to  AairaijtUut  cra»- 
fk-arpax  i  f^.gumiaeKT.),  whinh  (trows  throughout 
the  Mi*»(ia»ip(ii  valley.  The  atrajtwI'iK  stems  pro- 
duce many  fleshy  pods  two-thiids  of  an  inch  in  diam- 
(iti-r,  whij;h  arv  ndishwl  by  hops,  iihofji  nnd  pnttUi. 
The  pods  appear  early  in  the  spring  and  reach  full 
«i*e  th«  lojtt  of  Aprd  in  eouthurn  Ti-xas  and  by  Juno 
in  North  Dakota.  Succtwsful  attempts  to  cultivate 
this  plant  ar«  not  on  n-cord. 

Buynet  (Pofertuta  SitngriiMrba).  A  deeply  root- 
ing perennial  herb  of  the  rose  family  about  a  foot 
high,  with  attornatt*  U-avca  and  smnll  floworn  in  a 
dense  h«ad.  It  is  a  native  of  limest^me  regions  in 
central  and  aouthe-m  Enropo  and  temperate  Udh- 
eiun  Ania,  where  it  is  us«d  for  pasture.  Early  in 
the  last  century  it  waa  highly  rpcnnimended  in 
this  country  for  the  mme  purpose,  but  it  is  seldom 
F--en  in  cultiration  at  present.  It  is  fairly  hardy 
and  ftomewhat  drought-riMtMant  in  plaves.  It  is  not 
very  palatable,  and  is  a  weak  grower.  It  is  adapted 


to  dry,  sandy  and  calcareous  aoila.  It  tn&y  b«  sown 
in  April  and  a^in  in  September  in  mixcares.  It  is 
seeded  ut  the  rate  of  thirty  pounds  to  the  8cr«. 
The  Iraves  »th  Ronietim^*  wmd  in  Ila\'orlDg  soups 
and  other  dlshw. 


Hi.  n*.    CfaUk-pM  w  Onm 

iOiteraH'tiimrii). 

Cbick-pe«  (Cierr  arietirtitm).  I^^min/wr.  Pig. 
414.  AUo  called  (iram,  Uarbanxo,  Idaho  pi-a, 
Chunu,  Dvngnl  grain.  A  native  in  Europe,  and 
little  cultivated  here.  It  is  much  grown  in  south- 
ern Europe,  Asia  and  Mexico  for  Us  seeds,  which 
are  used  for  cattle  food  and  also  as  human  food.  It 
is  a  branching  annnal,  growing  two  foot  high,  a^  a 
buahy,  hairy  plant.  Many  upright  stems  rise  from 
the  same  root.  Thv  l<;ave«  hav«  evvoral  pairo  of 
small,  roundish  or  oblong  luadots  ;  the  flflwers  are 
whit«  or  reddish.  sm.i]].  single  and  axilLiry,  oa 
short  stalks.  The  seed  in  round  Ish,  flattened  on  tbs 
Bides,  with  a  projection  on  one  side.  The  nlani 
maturi'S  in  about  ninety  days,  and  yiolds  little 
green  stuff.  The  herbage  contains  a  poisonoaB 
wcrotion  that  rvndvis  it  unfit  for  stock  food. 

The  setrd  is  sown  at  the  rate  of  thirty  to  fifty  i 
pounds  jtvr  acre,  depending  on  whether  it  is  drilled 
or  broadcasted.  It  t>i  pbntvd  Iat«  ill  the  spring. 
There  are  several  varieties,  adapted  to  a  wide 
ning<t  of  soili*:  a  loam  soil  ia  host.  It  Is  btttvr 
adapted  to  arid  and  s<^>mi-arid  regions  than  tO< 
humid.  It  tsv«ryft«n«itiv«  to  cold,  and  liki»  plenty 
of  Eun  daring  its  growing  period.  It  u  valuable  as 
a  nitrogen- gatherer,  and  the  seedn  are  usefill  for 
horse,  cattle,  shct-p  and  jwultry  fri.-ding.  I'ndcr 
tho  name  of  chuna  a  variety  was  introduced  in  the 
Southwest  to  be  u«-d  as  a  snhstiiuti'  for  rnlTeei. 
The  L'hick-pea  is  lued  as  an  adulterant  of  cuSee. 

Chinese  yam  il>io»Mrta  glakra).  Dio«eomwMt\ 
This  plant  was  introduced  into  this  conntry  aa  m 
fliilwtituto  for  the  potato  aonn  after  the  rot  threat- , 
ened  the  extermination  of  the  potato.  For  a  while 
it  was  cnltivat«d.  It  forms  a  long,  clab«haped 
root  two  to  three  f(«t  long,  being  largest  at  the 
lower  end.   The   plant  is  propagated   from  small 
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bulhliebt  nr  tulwni  Ibat  an,-  pnxliKrcd  in  ttje  axilit  uf 
the  leaves,  or  from  ciittiuK*  of  the  upper  part  of 
the  r«oL  On  a  rich  luamysoil.  the  jieki  of  Ihi-SR 
tu)K.'r«  may  tiiUMM)  fitly  biixUelH  [iLir  acre.  AniirialH 
are  fond  of  the  herliaffe,  ani  hoRS  relUh  the  small 
tubers  th»t  lip  on  tho  pri>un(i  uninjuri^d  thrrtugh 
moderate  winters.  Id  Prance  it  i^  Hamiitimi^  culti- 
vated l»y  nowinK  the  tiulWcts  bniaiiciu*!.  Tiiu  nxtln 
arc  extremely  brittle,  and  being  largi-st  b«low  thi-y 
are  difficult  and  expennire  to  iis.  At  present  it  is 
SBlilom  ^own  uxctijit  a»  mi  ornunivntDl  vine. 

Chafa  {Cpperug  ftniipnlui,  sometimps  known  aa 
enrth  almondl.  A  |wn-nni(il  9<d([ft  (family  Cyffr- 
ocfK)  thut  is  fritquontly  a  noxioua  vt^  in  low 
damp  places  on  Hiiulhi-rn  farmH.  It  iinxlurt-s  an 
aliunilanct'  of  mnull,  ryliniiricnl.  undertiroiinci 
tobern.  The  tubers  or  nuts  are  much  relished  by 
ho){x.  The  hogii  are  generally  tumtKl  uii  Lliu  tM 
and  ulbwtxl  to  hurvixit  the  crop.  When  cuttivateil, 
the  nut  has  a  Rue  flavor  if  prnperly  drit<d. 

Th«  crop  do«s  tMWt  on  sandy  »"il  thut  has  b«en 
well  fertilized.  Heavy  soiU  Rhould  be  avvide<l, 
Tht!  bul)ent  ure  iiEantiMl  i-arly  in  apring,  anil  about 
two  incht«  Awp.  The  rows  are  two  to  fxiir  feet 
apart,  and  th»  tnbcni  ar«  net  twelv«  tt>  fiftt^vn 
Inchfr*  apart  in  Lh«i  mu-.  Nu  cuStivation  Is  neces- 
aary,  except  thal'wewla  muBt  not  bo  allonW  to 
grow.  In  Uctoht-r  or  November  the  tuhora  will  1» 
rip«,  iind  thi?  h<iK8  may  be  turned  on.  The  crop  ie 
recommcri'Ied  for  fatteninK  h<>K». 

Colza.  Ad  annual  variety  of  firiu»ica  rampf*(ri* 
(the  ruUibiLfta  apeciea).  aim  cat]<'<l  xummer  rape, 
It  ii4  cnltivjitwl  »<n|it*ciully  fur  oil  in  Enrope.  It  is 
unfortunuto  that  io  England  and  many  porta  of 
the  continent  thi!  naino  enleaeed  or  colui  hiui  h^^n 
applit>H  to  rAjH?  a«  a  synoaymotie  t";rm,  Thi-y  are 
perfectly  distinct;  the  k-cO  producu  of  coha  ib 
much  grt.-iti^T,  LhuaKh  infuriur  to  rape.  Tho Swedish 
turnip  is  a  cultirat*^  form  of  this  plant,  iH-arinn 
Hoim-what  thf  n-iation  to  tha  normal  form  that 
kohlrabi  dtk-*  to  ihu  cabtiatfe. 

EUiotl'sSldai.sV*/*!  A7/(.)«iYl.  ^faltfalv<^-.  Adwp- 
moting,  m:i!viw!.M>HJi  nhrulihy  plant  of  som*  value 
afladry-land  f^rajje.  ItisratherclrouKht-rexii'tanl, 
but  dina  l)wil  on  nioitit  IiinJ  it  under  irrigation.  It 
will  not  i>(and  front.  It  is  a  scant  grnwi-r,  reachbg 
only  about  one  foot  in  hei];ht  am)  bcarinir  litlli' 
follAKo.  which  \»  a^aiiiKt  it.  Slock  liki>  it,  and  rab- 
biUi  arB  df«trnctive  to  it.  It  mattuwued.aiid  hu 
been  found  to  vnlunt<^r.  It  bs«  boon  tMtod  at  the 
Ca!if"miji  Statinn. 

PenupMb  iTriijottfUa  Fanum-Gritrum),  Ia^u- 
minofir,  .\n  annua]  forajcu  anil  medicinal  plant  In- 
trwlucod  from  the  JludiU'rranean  n.-jrion.  St«ma 
erect,  mon;  or  le*t  brjtuchwl.ciirhl  to  tweh'e  inchee 
or  mor*  liJKh :  leavtw  threo-foliolate;  leallota 
amooth.  wedne-oblanK,  obtnM,  coanwly  toothed 
above,  about  anv  Inch  long ;  llowen  one  or  two  in 
tbe  axils  of  the  leaves,  staaile  or  nearly  so,  yvl- 
lowiab  ;  jkkI  linear,  onn  and  one>half  to  three  inches 
lonr.  more  or  leae  cnrred,  veiny,  lone-beakei).  T\w 
seeus  bare  aromatic  and  tttiinulunt  qualitEca,  and 
ar«>  ni^  in  veterinary  medicine  and  in  patent  cat- 
tie  feeiK  The  pods  ripen  Huoewwively  from  tho 
bottom  of  thL>  lilniit  tii  Vw  luji ;  this  r«i]lta  in  the 


shattering  of  the  older  pods,  making  it  nLi-(».iaTy 
to  harvest  the  plant  whil«  many  of  the  poda  are 
fltill  green.   The  yield  of  seed  in  small. 

FL-nugruek  i^  a  low  gniwer  and  cannot  bo  cut 
to  advantaji^e  with  the  mower.  It  is  not  a  promift* 
ing  crop  for  Roila  dAAciont  in  limo.  It  i«  uarcely 
worth  cultivutint;  for  fora^ic,  oa  the  yield  in  HmaLI 
and  it  IH  titllu  rrliMhi'd.  It  trndurt'S  low  tvmpcr* 
aturL*»,  but  requires  an  Bbondance  of  moisture  to 
make  winter  erowth.  In  its  native  home,  it  Is 
8wdi^  in  tliEi  Hpriii^  at  th<>  r»t^  of  thirt«!en  to  six- 
teen pounds  per  acre,  preferably  after  rains. 

jMneiVifx Europff^u).  Lfgummoit.  Alaocalled 
Corse  and  Whin.  A  shrub,  native  of  Great  l!ntain 
and  adjtuent  partH  of  Kurojii:.  whcm  it  if  in;ich 
wkA  as  a  winUr  forage,  the  green  HprigH  of  one 
year's  growth  being  eat^'n.  Branches  dark  gn'cni, 
«piny.  UBoally  almoBt  l«.ilk«» ;  (lowors  yt-llo*'.  pa- 
pilionaceaua,  axillary  and  often  crowded  at  ends 
of  branch  (lit. 

The  plant  u  propagated  by  seed  at  the  rate  of 
twenty-five  pounds  pi-r  acre,  or  by  gnjcnwood  cut- 
tings under  k\s%m  when  used  as  ail  ornamental.  It 
grows  in  wiiHle  plncfts  and  rocky  liillftide.i  unfavor- 
able for  cultivated  crops.  It  prefere  a  sandy  or 
gravelly  aoii  and  a  sunny  exposnre.  The  seed  cornea 
up  sparingly  and  thr>  pUntj^  arc  uminlly  kilk^d  by 
hot,  dry  summers.  It  may  furnish  Mme  grazing^ 
bat  ia  of  little  value.  [Pig.  2608,  Cycle.  Hort,] 


// 


i' 

nc.  413.    put  pM  (iHUflyrui  (ytfMMt), 

Flat  pea  I  Lulh^ru*  xtilntfrin).  Lfffumitumr.  Pig. 
415.  A  tall  viny  plant,  native  of  RuroiH*,  inlnv 
duced  about  twenty  yejirx  ago  under  the  name  of 
Lathj/rut xulvrglru.  var.  ITajjiim.  Wagn«r improved 
the  wild  plant  by  cultivation  and  r&coilin)<n<I«d  it 
aa  a  very  promising  new  forape  plant.  Tbe  Ex- 
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tnrunmt  Stitioa  at  Uicfatgaa  tried  tbe  flat  pea 
exteosmly  for  ten  yevs,  and  reached  tbr  omcla- 
aku  that  it  s  of  littte  rahw  w  a  fodder  pbnt  or 
er*«iMnaniii«.  In  Kaiias  it  mu 
nlos  to  Rtart,  bat  Th'ldtd  an  ex- 
wllt^nt  foni[^  for  a  Ian)*  period. 
It  is  kdapt^  to  Hoib  that  will 
grow  alfalfa.  It  is 
rerr  reiiistaDt  to 
drought  and  has  been 
rvcomniendMl  fur  arii! 
TVg»io«.  It  tuu:  given 
fair  rerailta  in  parts 
of  tk«Soatli.batits 
real  worth  ku  not 
be«R  eotaUishnd. 

Hao  or  Hafi 
(tiap3aa  tiaUr). 
Legnmimtta.  A 
perenoial  rorage 
plant,  istrodaoed  ia 
tvomt  5«an  from 
Japan,  that  has  aooe 
proraimu  for  lands 
*-ber«  H  ii  difficult 
to  Kst  a  cat«h  of 
clover,  and  od  liftht. 
dry  Boib.  It  gnirst 
rapidly,  >ometine6 
to  a  beigbt  of  six 
ffvi,  and  is  leafy 
and  husky.  It  ia 
flantal  ia  Iba  qrtac  apmitB  readilv.  fl«v- 
-«n  Ma  in  aanmer  and  nauina  green  aotil 
fcilMhjrhardfrort.  Ita  aaofalnMR  is  limitod 
•ooHwbat  br  the  fact  that  it  becom««  woodr 
■ooa  after  Uooming.  It  hassaiall  blou  fluw- 
cni  aad  pradscea  a  heavy  crop  of  se«ds. 
Cr»vn  abo  for  orBuneot.  [Sm;  Tig.  126S, 
Cyclopedia  of  ArosricaD  Horticultare.) 

EUney  vetch  (Awtl^U  Ytdnemria). 
Lfyvmimmr.  Fig.  416.  Pvrvfinial.  vrtth 
.apmadinf;  stems  to  a  foot  high  ;  whole  phut 
«OT«t«d  with  short  filky  baim :  flnin  i  hiiailn 
In  painat  thBeadsorthebnj)cb««  :  Bowcn 
mom],  nOonr  to  a  iwv  red.  It  b  fomd 
thraq^iovS  Eanipe  aid  w«st«ni  Asia,  from 
tte  MaditCTmaBan  to  the  arctic  circle.  It 
frovs  whan  mQ  U  poor,  ta  linuatoas  r»- 
'^onSL  It  via  first  cultivated  by  a  G«nnan 
faMMl  ahMt  fifty  years  ago.  ItbaaWn  r^poricd 
aa  of  amafl  rahio  whcrersr  triud  in  th«  United 
Aates.  EBee  drcnlar  No.  6.  Heriaed,  page  7.  Diri- 
^oa  of  Agrontoloey,  United  States  DcpartmeDt  of 
Afnealtara.] 

Kitrtaa.   Under  this  naan  the  inkabitanu  of 
C^aakamn  eBhirale  a  leafy  speeka  at  the  Une-dag 

£aa  ftr  forage  iirit  mmM,  Thah..  rar.  mN- 
rU,  Naudin.  or  /n>  paMana,  Naadio).  n^K 
417,  41&  Seeds  of  this  plant  hare  bwo  ofervd 
/or  mne  years  by  at  kast  one  AMerican  seednnill. 
tiDi  it  doee  not  appear  to  have  attracted  aadi 
■ttaaltf.  The  ptant  la  perfectly  hardy  and  vteor^ 
4108  at  Ithaca,  New  Yoit,  on  poor  eoil,  bat  it  aas 
not  been  tried  for  forage,  being  need  a*  aa  inter 
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eetiag  border  plant.  It  makee  a  profosiai)  of  ribbed 
graas-fite  leans  neariy  ari|tiii«  a  half-inch  wide. 
reaching  a  bei^t  of  two  to  thive  feet.  Tbe  leava 
are  aaid  to  afford  hay  and  paiitin-ac«'.  It  is  a  per- 
ennial, the  BBbtemnMa  port*  forming  n  toogfa 
hard  growth.  The  flonrers  are  aaaH,  not 
showy,  tilae-MBe.  Eriehom  is  said  to  thriro 
in  rery  dry  places. 

Lentil    I  !.f»s    anJnU).     Ijtguxiwm, 
Pig.  -119.  A  mach-bnoched.  tufted  anoaaL 
one  to  oae  and 
|K>  one-half    feat 

rS!^.         high.  Tbe  leaves 
have   BCTeral 
feaikts  and  and 
iaatendriL  The 
flowers     are 
k^  amaU,  white  or 
t/  pale  bhM^  axil- 
lary and  boTBa  in  pairs.  Tbe  poda 
aro  chort  and  broai^  ve^  lat,  aad 
oootaiD  two  fiat  seeds,  lie  Isntil  ia 
a  very  ancieot   food  plant,  and  raaka 
among  the  OKst  natritioos  of  vrgetaUes 
for    human   food.    It   ia  used 
in    Europe   and   aomewhat    in 
the  Unit^  States  tta  fodder. 
inad«  from  the  vinea     If  tbe 
plant  is  cot  early  iirtit*  ^«th, 
ani  ia  cored  properly,  it 
ia  said  to  nake  a  v^ry  m        C      ,1 
palatable  stock  food,  ee-  X        \iVS\ 
peciallr  fitr  dairy  cows. 
It  is  of  easy  ealttm^  r»- 
qniriag  so  B»dal    care 
between    seeo-time    and 
harvtsL  The  sevd  aay  be 
sown   in  drills  one  and 
oae-half  to  two  feet  apart, 
in  early  spring,  preferably  on 
warm,  sandy  soils  of  moderate 
fertility.   It  xs.  harrtMed  when 
tbe  stens  bei;in  to  tnm  yellow. 
When  the  pods  are  dry  the  om-I 
nay  In  beaten  out  with  a  to-' 
The  plant  is  hardy  aad  prolii- 

HeaqoH  (Preaapia  /wliibra). 
l^fumitma,  A  saall,  spiny 
shnib  or  tree  which  is  the  most 
common  woody  plant  of  ^e 
aoethweetMTB  arid  recwn.  It  ie  often 
found  is  groves  wiu  a  short  tnmk 
much  like  aa  apple  tree.  It  b  rery 
ratoable  as  a  honey  nlaatt  as  its 
perkid  of  bloom  exteaos  over  two 
months.  Its  fenga  value  Uee  is  tbe 
palpy  «dible  pods  which  mv  six  to  ten 
inches  long,  oontaiaing  sbosi  a  desen 
hard  eeeds.  The  pods  an  very  natri-  \ 

tious,  aad  aie  eaten    hy  oatirw  and  ' 

ttavelen  at  wall  aa  by  stock.  The 
kaves;  pods   aad   bark  aiv   rich   in 
tauia.  ns  seeds  ar«  said  to  he  aext 
in  nhw  to  barley  for  fstteai^hanea.  j*^t^nm 
cattle,  Rheep  and  bogs.  mi  nfc. 
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MMdcan  clover  (Richanttonia  ixalira).  Ruhiaaa.. 
Known  alliua£^ipILnil^hcluvB^.  Plarida clover,  pigi'un 
woeii.  ipocac  weocj,  water  parsley  and  others.  An 
Annual  fi>rag<>  plant,  iialiv(>  uf  Mi-xico  nntl  C«ntral 
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Pit.  419.     LODttl  tLtnttamtmU}. 

America.  Iiut  nulural iewI  along  thf  ^If  ruast  and 
occaoionaily  farther  north.  Stoma  branchinn,  dif- 
fuse, two  to  four  fi'iit  limjr,  nrwiping;  k^avea  nii- 
mcrnuit,  ovnl,  rough ;  liowcra  nearly  white,  ift  8inal] 
heads.   In  lis  Kenara.1  habit  it  rueernklcs  kA  clover. 

Mvxic';i[i  clover  mnkt.^   il»  Lnuit  f^'owth  Into  in 
the  aea^on  ant)  comes  into  cultivated  fields  after 
Other  craps  arc  removed.    It  Hf^mnndA  a  tmndy  noil 
tor  'i\»  b*it  growth.   Thu  yield  i>f  hay  may  oxt-wd 
two  toiu  per  acre,  and  is  commonly  mixtMl  with 
crib-gm.'u.  Thft  hay.'wmms  to  he  snwi^iilitnt,  nutri- 
tioae  end  |>alDtablie  to  most  stock,  thoagh  feeders 
are  not  a^rutid  ua  to  its  raliw.   It  b  not  adapted 
for  paitturai:^.    Il«  chief  value  w  ob  u  renovator 
of  randy  soils,  and  m  a  covering  for  the  gronnd 
in  lat«f  fall  and  winUtr,  Ui  lie  plowed  ander  in  the 
Ipring. 

Modlola  (Modiola  dframbenM}. 
Uclrviff/t,    A   p#rciini«l   forage 
plant  introdacad  from  Chile  into 
Cslifomiu.    Us  valui-   has  not 
been    full.v   determined.     It    if> 
much  liked  hy  ntock  and  M.'«ni» 
to    tnc^^a><u   the  flow 
of  milk   when  fed  to 
dairy    cowh.     A    fow 
IfTOWers  have  conaid- 
ered  it  Maxly  equl  fu.  w.  raiuidn  pm. 


^ 


in  valne  to  alfalfu.  It  has  wide  adaptability  to 
soils,  withHtanding  alkali,  and  thriving  on  either 
moidt  or  dry  landB,  It  grows  n'»dily  from  elther 
s^^tt  nr  the  nales  on  the  proHtrute  stems. 

Partridge  pea,  Sensitive  pea,  Hagothy  Bay 
btta iViit'iit  ChamtKruta),  Ijfguminti/a--.  Kig.'lliO. 
A  native  stoul  hurb  with  eihowy  ydUiw  purplo- 
apottwl  Hnwera.  highly  rocoramended  in  colonial 
timi^!!*  in  Maryland  and  Virginia  for  )rreen-maniirtiiK 
[see  puge  1U6].  So  far  as  known  to  the  writers  it 
wan  not  uaed  directly  as  forage,  but  only  to  prepsra 
land  for  forage  and  othrr  crope.  It  i»  one  of  tho 
plants  called  aheep-kill,"  said  to  be  very  pargative. 
touhecp.  Thu  practice  wa»  to  plant  th«  partrid^ 
pea  with  uata  in  spring,  nntng  anoitt  one  pint  of  tho 
sewi  toon**  hiishel  of  oati*.  Afl*^r  t!ic  harvt^^tin^  "f 
the  oats,  the  partridge  peas  grew  to  maturity  and* 
prodocod  a  largo  crop  of  need.  The  next  year 
thiu  land  was  put  in  corn.  Thu  ciiUivation  of  th» 
corn  resulted  in  deatroying  large  numbera  of  th& 
seedling  but  a  sufTiciunt  <|uuntLty  uf  thum  cumft 
on  after  the  loAt  cultivation  of  (he  com  to  prodnco 
a  datisfactory  stand.  Th<r  opinion  wart  general 
that,  with  a  rotation  uf  oats  or  rye  and  com,  it 
waa  very  ailvantageous  to  grow  the  partridge  pea.% 
eApecial'ty  M  having  oncn  biH'n  setided  they  per- 
sist for  many  years  without  re-se«ding.  To  a  very 
alight  extent  the  plunt  10  Mill  used  in  this  way* 
but  owing  t*j  thp  eDormoua  eupcriurity  of  tho 
cowjtea  this  11*?  hii«  hw.-n  practicslly  abandoned. 
[Sw  Trans.  Amer.  Phil.  Soc.  IH.  p.  226  (1793). 
Magothy  bay  is  in  Maryland  on  CheaapeaVe  bay.) 

PricUy  comfrey  ( .Sj/mpAy/u  m  oAprrrimnm.)  Bor~ 
ragintieta.  fig.  421.  A  porennial  forajce  plant; 
stem  erect,  two  to  fi^ur  fe«t :  leaver  dark  rich 
grvon,  long  and  namiw,  abundant,  rough,  mucil- 
BginouH ;  flowers  purple,  in  nodding,  one-eidcd  cIua- 
t*frs.  It  has  given  greateat  Bucceaa  in  New  York, 
Michigan  and  Flnridit,  In  the  latter  .stale  on  waste 
lands.  It  \sf  now  rarely  grown  in  thi»  country.  It- 
19  said  to  \k-  much  grown  in  Eurojie.  If  cut  an* 
fed  in  the  gre«n  state,  the  Uuivo*  and  ntalks  mak» 
valuable  forage,  i^tovk  must  be  trained  to  like  it^ 
an  it  ift  Komewhat  unpniatatik-.  It  is  uwd  for  soil- 
ing, but  b  not  to  be  pa-ftured  and  does  not  mako 
good  hay.  Prickly  comfrey  produci-.«  an  abundance 
of  neeals,  but  is  nearly  alwayif 
propagated  hy  cuttingH  of  tna 
fl^hy  root*.  The  planting  'li»- 
\m\w  varies  from  eighteen  to 
~;^-?3^  ' ./,!?  thirty-«ix  inches  t-ach  way.  As 
the  plants  attain  a  largo  eiw^ 
tbf  ajv&U^r  distance  i»  prtfera* 
ble.  A  light  sandy  soil  \»  heel;. 
WVf^rnl  cutting*  may  be  had  each » 
year. 
aosdaa  thUOe  [Stlaota  Tfo- 
riu).  CSiaifOpediaaim. 
Pig.  42a  lnlrwluc«d 
from  northern  Ed* 
rope  into  the  north- 
wmtern  United  States 
by  Rusfliao  tmmi- 
^'"  '  granto  alwul  thirty 

ab  uI<i  lima  loiMion  vlui.  yeara    ago.     For    a. 
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tiii)«  it  was  Uiought  that  the  rapid  8pT«ad  of  the 
p«et  would  rvnder  tinaiog  impo&sibla  weat  oC  tfao 
UissisBippi,  bub  »t  prenenb  it  is  considered  hamitem 
and  perhaps  nf  some  value  aa  a  foraee  plant  when 
M  v*riy. 
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Pic.  411.    Pilckly  ean>ii«r  (Sumpkvivm  <Mj>n-r<miin). 

Sacaliae  (f'nlnfjoiitim  Sicbaliariur).  Pdiifftiitiur^r. 
A  tall  bushy  perennial  (61;:^  ft.)  forage  plant  thai 
pw»  little  prumisn.  It  drn^s  not  prow  w^ll  from 
seeds,  bill  may  W  pfiptignt*^  liy  mot-cutlings. 
Th«  steme  arv  woody  when  two  to  three  feet  high  ; 
leavw  broad  and  hiiirl-tfhajK'd.  It  lit  nut  droui^ht- 
raaistant.  lb  met  with  some  success  in  Plorida. 
where  the  auct^ulcnt  young  sterna  w*-re  rclishw!  by 
stack.  It  forms  a  gn-Ai  maHi  of  rouU  and  la  t«na- 
ciouA.  Once  nrnch  advertised  as  a  forage  plant. 
(FiR.  1881,Cycl.i.  Hort.) 

SJusphire  tSaiiwmia  herbacea).  ChenapodiaeeiF, 
A  socculvnt  annuiil  pt^iit  with  luailvKO,  jvint«d> 
branching  st«^iiis  f\x  inchus  to  tw»  fvct  high.  It 
bclonK»  to  thf  i{i"J-'*i'r"<'t  or  piKW'-ed  family.  It  ia 
abundant  ulon);  the  ci>a»\,  from  Anticusti  south  to 
G<tor(;ia;  it  is  aL^o  found  in  salt  marshes  in  the 
ioterior  from  M.-miliilKi  Cw  I'tah.  It  ix  much  relUhud 
by  cattle.   Not  in  cu!tiva.tion. 

Scotch  broom  [Cytitu*  topariut).  Lf^minoiv. 
A  leRuminoas  ahruD,  with  yellow  pca-lik«  fioweni 
on  nearly  U-aAees  icreen  stiff  branrh<«,  native  to 
Eurupe.  (Fig.  423.)  It  is  naturuliivd  in  thi» 
country,  {(niwing  on  atony  or  sterile  soils  and 
establishiDg  itself  in  open  woodland*.  TIlo  iil«nd)*r 
twiRs  are  used  in  parts  of  Europe  as  a  slieep  fur- 


a|:e^  being  mid  t»  b«  ni>r«  valnabl«  than  fane.  It 
appesn  not  to  havt?  attr«ct«d  moeli  attentioit  as  a 
forage  plant  in  Nvrth  .America.  At  a  naturalixed 
plant  it  occurs  mostly  from  Sew  Jersay,  aoubbwaid 
IB  the  8«al>oanl  region,  and  it  i»  reported  in  Massa- 
chusetts and  NoTa  Scotia ;  also  on  VaiKoaver 
Island. 

Shad  tctJ^  ( Atripirx  mwrMons),  Ounopodiaettp. 
The  Qiw't  intportant  of  the  .American  saltbnshiw,  of 
which  there  are  sboot  lifty  spccivs  in  the  western 
part  of  North  America.  Shad  scale  ia  a  scurfy, 
Dtanching,  ahmbhy  perennial  tJTowing  fi»ir  to  tea 
feet  h<i:h.  The  fruit  has  four  broad  thin  wings 
looking  ^nmt'nhut  !iki>  fihad  scale*.  It  is  nativ«  of 
the  hinh  valleys  and  plains  of  Wyoming,  Nf  rada, 
Arizona,  Nl-w  Mexico  and  wertem  Texas.  The 
leaves  and  branches  are  eaten  by  cattle.  Seeds  ore 
produced  in  liTvat  abundanoe,  often  s  half  bushel 
or  more  on  a  single  plant.  Thow  are  remlUy  eaten 
by  sheep  and  are  considered  very  fatteoin^^  In  tbo 
SdQthwetit  shad  scale  is  found  on  alkalin«  soite,  and 
even  withstandii  small  amounts  of  the  black  alkali. 
!t9  r<4i«taii>x>  to  cold  RiiA»  greatly  to  ita  vahie. 
(See  Parmera'  bulletin,  No.  1()8,  U.  S.  Departmont 
of  A^icultiin.- ;  also  article  on  SaUiuthei.) 

Square-pod  pea  if^lat  MragoiuMiu).  lygumi- 
lUMif.  A  (|i]ii-k-]2rowint!  annual,  native  of  sonthem 
Europe,  where  it  is  grown  for  ornaoaent  and  for 
salad.  It  iii  notable  for  its  heavy  production  of 
roflt-luberclw,  making  it  a  valuabltr  soil-rtnovator. 
It  makenan  unosaally  heavy  growth  of  herbage, 
having  yielded  in  l«st  jitattt  at  the  California  Sto- 
tion,  where  it  was  introduced,  at  the  rate  of 
twenty-four  to  twenty-six  tons  per  acre,  eqtial  to 
about  five  tons  of  air^dry  hay.  The  aeeds  are 
rather  largti,  and  are  borne  in  four-.«ided,  winged 
pods.  It  has  been  disappointing,  however,  as  it  is 
unable  to  withaland  fnx*!  and  brief  intervals  of 
drought  in  the  winter  twusun,  nrndiTing  it  unfit  for 
111?  Id  growth. 

Sulla  (/fo/;i;«ir«rm  cortmarfuni).  hri]utaiHaitt.  A 
slrungly-rootiL-d,  vigoroaa  i»ereiinial  legume  with 
numeroua  very  siicciik-nt  radical  compound  leati'es 
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Pic.  43-    Rntdu  tUMls  (%tMl«  TVwn) 

one  to  pix  feet  hi;;h,  according  to  EM>il  and  cltmatio 
condibionH,  It  is  u  native  of  southern  Europe.  la 
the  dry  climate  of  Algeria  in  soil  not  irrigated, 
sulla  WM  the  miwt  siitipfuctory  plant  jtniw^n  for 
feeding  and  green-mannring.  It  failed  in  North 
Tarolina,  and  was  of  no  v.alnt.-  in  Michigan.  It 
grows  vigorously  in  early  spring,  bat  ia  tvndeTf 
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ami  will  not  atand  frwt.  It  Ja  not  recomniended 
cx<»pt  in  Floriila.  Tht-re  it  grows  thrutigk  the 
irinter,  [Bulletin  Na  22,  Divinion  of  Agrcwtology, 
]iagw  57. J 

Tarweed  {Madia  tativa).  Compotiia.  A  rank- 
lowing  annual,  nntivo  in  ('hik  and  Catifomia.  A 
Yariety  id  said  to  be  a  useful  plant  for  sheep  pas- 
tures in  dry  soil.  It  iRcultivstetl  in  tfioartd  Soath- 
wol  and  parts  of  CcvlifomiK.  In  many  placua  it  is 
coojiidered    a   trnnbleaome   weed.    In  Chile    it   Lt 

grown  fur  tlie 
lubricating  oil 
eontaint^  in  it* 
8<e«dB.  Thelttsvtis 
have  a  virtcid  ux- 
udutioEi  and  the 
plant  hiLs  a  rnnk 
(wlor.  It  isepring- 
aown  and  pTOWB 
rapidly  aft*r 
warm  weiither 
cwniw*.  Thu  Bw.-d- 
headft  ripen  un- 
evenly and  fllint- 
ter  badly. 

Tagasaste{Q/- 
iitUf   prfilifrruM 

mifuii'ir.  Aehrub, 
native  in  Ibe 
Canary  rsLirids 
where  it  is 
gri?at!y  valinid  aa 
a  furai^.  It  is 
usvdthvre  chiefly 
for  cvwH  and  is 
»aid  RTPatly  to 
incri.^'^^  the  (low 
of  milk.  On  the 
Ktranfcth  of  itx 
re pu tuition  thc>re 
it  has  been  in* 
troduccd  into  many  cjuntrioa  for  Ihu  enmu  pur- 
pwe.  It  has  been  tested  at  the  ('alifornia  i^tation 
and  elaewhere,  with  rather  unfavorable  reaitlt*. 
Cnliijus  ki.-pt  down  by  bruwHing  or  grown  in  dry 
places,  it  hecDtnea  large  and  woody,  gnod  only  for 
flrvwood.  On  drier  Und«  it  niak««  s  low,  thruliby 
growth  that  is  brew8«d  b/  stock  when  the  mun- 
«uc«Bl&nt  ftnuMM disappear.  All  of  the  plant  is  ox- 
cei-dingly  leafy.  It  has  been  recommended  fur  alt 
atcrck,  but  biiH  nut  yut  demonstrated  such  gciicriil 
n.'<efulnf.'«s.  It  is  said  to  be  unsuitable  for  huniius 
except  as  a  dry  fwlder.  It  is  intolerant  to  frnst. 
It  hat"  l«,"/n  ri'i'0[iimi.Ti(l(jd  (nr  light,  dry  »i>il«.  A 
louse,  friable  suil  is  an  advantage,  a;s  the  taproot 
eau  penetrate  to  greater  doptlw,  enabling  it  better 
to  withstand  drought.  The  soil  should  bo  well 
drained.  In  favorable  situntioiw  it  ^r^wa  luxn- 
riantly,  and  \»  very  all  rat-live  because  of  its  dark 
grwn  foliage  and  profuHionof  white  flowers  which 
are  much  riiitwl  by  ls*«.  It  Ih  adapt«<l  to  barren 
hlllj  laiuto,  and  will  endure  fur  twenty  y<>ara  or 
mora. 

Tangier  ]M<  (Ijatkyrut  Tingitaaa*).  l^i'ffatjtitwMT, 
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Tangier  Scark-t  Pea.  A  vigorous  annual  plant, 
native  of  Barbary.  fitemfl  npntading,  winged,  gla* 
brou^  threw  ft^et  long :  leallets  linear-lant^eolate,' 
obtuse,  muerunukte ;  stijiulea  lanceolate ;  peduncle 
two-flowered ;  flowem  dark  red>purpla ;  pod  four  to 
fiv*  inches  long.  Tho  seoda  may  be  used  for  table 
use  and  the  plant  if^  1  ik«d  by  cattle.  It  is  r^pring- 
planti:^  in  cluao  drilln.  It  acems  to  be  hardy,  and 
aa  a  native  of  the  Meditprrnncan  region  it  should 
be  reaij-Lint  to  hyat  and  drought.  It  was  first  tried 
in  California  in  J8J*9.  It  is  sometinies  grown  as  a 
flowiir- garden  plant,  [Sito  Fig.  1242,  Cyclopedia  of 
American  Horticnltore.] 

Tefi  (native  name  of  fiWijfrorfw  Ahj/mnica),  An 
annual  grass  of  nortbeai«t  Africa,  grown  fiir  food ; 
itHnmalt  grains  are  made  into  bread.  Two  varietit-a 
are  cultivuted,  a  whit«  and  a  red  variety,  thu  firet 
l)eing  much  HujHirior  to  the  second.  It  produces 
seed.i  abundantly  and  may  K>  of  use  for  hay  in  tha 
flonthem  state*.  When  grown  from  imported  seed, 
it  makex  a  heavy  yield  of  finu  bay,  but  suvi  grown 
in  tbis  country  has  thus  far  germinated  poorly. 

White  mustard  (Hramiea  alhn).  Cntciffrn.  .An 
en«l,  much-brandieii  annual.  iK-nring  stilf  hairs  on 
the  stem.  The  leaves  are  deeply  cut  and  rough- 
hairy.  The  flowersan)  yellow.  Thu  podtt  art- upread- 
ing,  hairy,  the  lou'or  part  thick  and  few.fleeded; 
the  seeds  are  large,  roandtKh,  palo  yellow,  and 
sticky  whun  wet.  It  is  widely  ivcattisred,  appearing 
as  &  weed,  but  la  grown  fwr  ita  seed,  ae  a  catch- 
crop.  gre*n-mannre  and  foragd.  It  is  a«ihurl-fleason 
crop  and  a  rank  grower,  exceedingly  rich  in  nitro- 
gen, which  give*  it  it«  value  for  the**  purposes. 
Many  attempta  have  been  made  to  show  that  it 
draw»  on  the  nitri>gva  »upu]y  of  thu  air  in  tho 
aamo  way  aa  legumes,  but  tnoy  have  failed.  As  a 
catch-crop  it  Lt  mo^t  uneful,  since  it  may  lie  sown 
after  many  other  crops  are  harvested,  or  in  the 
last  cultivation  of  tilled  crojis,  as  com.  when  it 
will  ftt'rvy  thp  fuirpnsit  of  pa.ituro  for  shin-p  or 
young  stock,  as  a  cover  to  prevent  soil-washing  in 
winter,  conserve  soil  nitrogen,  and  improvo  the  soil 
as  a  grcen-manuro  when  plowed  unoer.  There  is 
little  difficulty  in  ridding  the  land  of  mustard  where 
it  h«8  lict-n  grown.  It  in  not  much  um-d  by  cuttle, 
and  must  be  supplemented  when  used  for  sheep  or 
yoang  j»tock. 

While  mustard  will  thrive  on  a  wide  range  of 
soils,  but  docs  best  an  a  calcareous  loam  soil  that 
ie  well  supplied  with  moUtun.-.  It  is  sown  any  tim« 
after  the  danger  of  frost  is  past  in  the  spriug,  as 
it  is  vory  eii.-K-e]>til)le  l-o  fruft.  It  may  be  sown 
alone  for  paature  or  green-manure,  at  the  rate  of 
six  to  fifteen  pounds  of  seed  per  acre,  broadcasted. 
If  nown  with  rd.\^v  or  a  WMv  cr>ip,  a»  is  rw-ntn mended 
to  lei»en  bloating  of  sheep  pasLitmd  on  the  rape, 
thit  pro!>ortion  of  mustard  to  rape  iihould  be  about 
O'ne  to  thrt«.  It  may  bo  advisable  t-o  sow  the  mua- 
tanl  aft<T  the  rape  \»  i^tarii-d.  ai*  it  matures  mor« 
t|uickly.  The  stalks  quickly  become  woody.  V:0  it  ia 
best  to  past^rethe  mmtanl  before  it  blooms :  and 
when  it  bt  to  be  uxed  »8  a  green*mRnnr«  it  should 
be  plowed  under  before  it  gets  woody.  White  mus- 
tard, as  niM)  black  mastord  and  charlock,  are  nov 
common  weds. 
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FORESTS.  Pigs.  424-487. 

If  &fr''ic>''t->'''®  '"*  t*i^  raiBinK  of  products  from 
tho  Innd,  then  forestry  ia  a  part  of  afrricnlture.  In 
the  poi^  vc<>  havo  considered  the  forest  to  bo  the 
frM  and  uucontrollabte  gift  of  nature,  &a  &n  Uie 
miDea,  thu  eat  and  thi:  uir.  Wu  bavu  also  been 
oMifCcd,  in  all  the  older  reti'ons,  to  deHtrny  the 
fonwt  to  make  It  imwihltt  Lo  practici.^  f^irminK- 
Unlike  the  ramen  ami  the  wa,  however,  the  foretit 
ean  W  r^mewtd.  The  n>nuwins  ia  a  apt^ii'a  of  crop- 
ping. Thix  cropping  hitu  it«  own  InwA  sinA  domnnds 
iU  own  epecisl  practicea,  bat  it  is  cropping,  n>ev«i^ 
thutcas. 

Most  persons  have  the  treeaenae  well  developed, 
but  do  not  have  the  forfst  JH-ns*  deveiopiid.  Ever 
M  many  treea  may  not  make  a  forest.  Tlie  forest 
is  an  orRaaism.  One  tree  has  relation  to  other 
tr««B,and  it  ihrivpa  or  fnila  to  thrive  largely  be~ 
eaose  of  that  r^lationohip.  The  forest  han  climate 
and  woathrr.  It  hae  R'oru  anJ  fiiuna.  Tlic  fure»t 
mast  be  treated  as  a  unit,  not  menily  as  a  cuLldc- 
tlon  of  tretw,  any  more  than  a  city  ib>  treated  afl 
a  mere  collection  of  buwKes.  A  iR^rson  may  Ik'  ever 
■to  skilful  in  growing  furest  trees  and  yet  know 
nathrn;;  ahotit  forestry.  A  man  may  be  evor  so 
(jood  a  buildpr,  hut  may  know  nothing  about  plan- 
ning, organizing  and  administering  a  city. 

Tho  planting  and  cure  <i{  Inste  ia  nrtniriaillure. 
The  treea  may  be  pears,  oranges,  mapli«  or  pinesa. 
The  raising  and  care  of  tree*  in  forwls  \»  «/i'i- 
cuilurr;  this  in  one  part  of  foreatry.  Other  parta 
of  fftrwtry  are  forest  managoraont,  harvtwting, 
marketing. 

If  a  forest  i*  a  cryp,  tht  product  mimt  b«  har- 
veated.  This  meana  that  the  treea  must  be  cut^ 
The  pprsrtn  who  merely  admir«8  trees,  thinks  of 
Ihi^m  as  inviolatu.  They  may  hi-  invlolutt-  in  the 
y.ird  or  on  the  roadside,  but  in  the  foreat  they  are 
defttinod  tor  harvistt,  tut  aro  the  stalkH  in  a  corn- 
field. If  the  crop  is  lo  be  harvrsitod,  provision  must 
bo  made  for  raiaing  a  new  crop.  As  the  natcral 
forvats  disappear,  timber  must  be  raised.  Somv  of 
it  muM  be  raised  on  ordinary  forms.  With  all  tho 
nse  of  cvment  and  irnn.  the  dt^mand  for  timber  ia 
increasing.  A  foreat  m^y  l>e  as  necewary  to  a 
gi>od>«di»iI  farm  as  pastareH  are.  The  farm  foreat. 
Uiftrofon.\  litromi'-s  nni-  fat^tnr  in  thi?  general  Rchunio 
of  farm  management, —ax  cmMciotiHly  part  of  it  as 
tli6  wrcbard,  or  the  c^re-al  lands,  or  the  live-stock. 

If  one  ia  to  underatund  what  fore:-try  i:<.  he  mui>t 
get  it  oat  of  hia  head  that  natural  forejita  are 
mxeiwariiy  jierfcct  fortaU,  Frrrni  the  «Wndp<iint 
of  prwducta.  man  can  grow  a  much  bill<-r  forest 
tlian  thu  major  part  of  the  natural  {on-stta.  The 
natural  forvale  are  llktdy  to  Im  as  weedy  M  n^ 
glected  com-ftelda,  with  whole  acrea  that  havo  a 
good  tree  only  bore  and  thero,  and  great  TUigw  of 
treea  that  are  contending  with  moat  advenw  con- 
ditions. 

In  all  the  old  eaat«m  atates,  the  woodlot  ia  an 
almoDt  constant  part  of  thi*  farms.  It  is  a  ready 
source  of  home  supplies.  In  the  liut  cvnsuf«  year 
New  York  foraishM  mon-  than  aeven  and  one-half 
millionii  of  dollars'  worth  of  farm  for»st  products 


(probably  one-third  of  th«  state  ia  ia  woodland). 
Ivadlng  alt  the  atatea  and  being  closely  seooitded 
only  by  Mit-higan.  Probabty  vvvry  one  of  these 
farm  woixiiota  can  be  improred  more  ourkedly 
than  can  the  orchards  oa  the  aume  farms. 

The  nuvflty  of  nvsU-matiivd  ideas  about  foTMt- 
cropping  is  indicated  by  the  Bevnnu  of  the  won) 
forestry  itaelf.  The  first  lexicon  definition  of  for- 
estry in  this  country  seem«  to  have  appeared  in 
Webster's  Diction.try  in  ISWO.  Evtm  in  1895  the 
Standard  Dictionary  defined  it  as  a  word  of  very 
limited  oenge.  At  the  present  day  it  i»  niniadtn^ 
stood  by  the  greatvr  jiart  of  tht  [wmone  wbo  nse 
it ;  moat  of  them  thiak  it  meana  merely  tree-plant- 
ing, even  ahade-tre*  planting;  oUiera  think  it 
meana  thu  cutting  or  lumiieringof  the  native  for- 
ests. It  is  not  the  purpose  of  the  Editor  to  attempt 
adefinitinn  here — what  hna  just  prwoddd  may  give 
a  hint,  and  what  is  to  come  will  explain  sonte  of  the 
field  ;  — but  it  may  be  aaid  that  it  bai  to  do  both 
with  thv  making  of  now  fonistfl  and  witli  the  otili- 
lation  of  the  old  ones.  .\  modem  cyclopedia  of 
agrtcnlture  would  be  gri^ally  deRci<'nt  if  it  omitted 
&  rathur  full  di;)cus»iijn  of  the  subject  of  farm 
forests. 

Whiles  forestry  is  an  agricultural  subject,  it  is 
also  a  public  policy  subject,  a  fact  that  ie  exprveeed 
in  the  (.lerman  custom  of  SMjociating  forestry 
instruction  with  thu  schools  or  departments  of 
economics.  Foresta  are  conceni«!  with  the  public 
welfare  in  iberaainti-nanccof  wutvr-ciiurtes.  regn- 
lalion  uf  floods,  and  modificatioo  of  wind  aiid 
wt'athor ;  and  th<'y  atford  a  means  of  utiHiing  ptib- 
lic  and  communal  lands  and  of  providing  public 
enppliw.  In  other  countrit-e,  whole  towns  or  com- 
niunitiea  own  forests  in  ottmmon.  There  are  regiooa 
in  this  country  in  which  it  would  undoubtedly  pay 
the  town,  county  or  .status  to  iiurchaao  lands  for  the 
purpose  of  aetling  them  aside  as  long-time  inveat- 
menta  in  timber-growing.  Under  wiaemanagt-mcnt, 
a  town  for>f*t  might  go  a  long  way  toward  pay- 
ing town  expenses,  at  the  same  time  that  it  pro- 
tected tho  tttrciima,  held  buck  the  rainfall,  afforded 
labor  in  tho  winter,  encouraged  thrift  in  the  in- 
habitanta  and  contributed  to  the  attraclivenete 
and  whulL^itmrOMs  of  thu  region.  A  man  might 
do  far  worse  than  to  bequeath  a  forwt  to  naintain 
asohool  (at  the  .tame  timit  that  it  kept  thechildrea 
close  to  nature  and  to  home),  or  to  aid  a  charity, 
or  to  provide  for  dependents.  The  United  States 
and  Cunadian  govcmmvnte  are  folly  aliw  to  the 
public  policy  aapecta  of  forestry  queationa,  an  la 
evidenred  by  their  Kniwinj/  for»«t  stervicta,  a  .sub- 
ject that  will  bt;  considered  briefly  again  in  Voltme 
rV  of  this  work. 

Iliere  is  still  another  aspMt  «f  the  forest  that 
moat  not  be  overlooked.  It  is  «aRenlialIy  native, 
natural  and  wild.  It  matnta.iiu  an  area  of  abon- 
danl  and  free  life  in  the  midst  of  a  civilisation 
that  raiee  and  levels  thf  surface  of  the  earth.  It 
is  port  of  the  real  out-ofHJtNjnt.  comparable  with 
the  mountains  and  the  nea.  No  child  uionid  be  for- 
bidden the  infloonoe  of  a  foriMt :  and  no  natioD  eu 
afford  to  lose  the  forest  if  it  hi^ies  to  foster  finfr- 
dom  and  inspiration. 


•  ■■■Fa 


'*"• 
'..• 


•  ■■•• 

•■»■ 


FORESTS 


FOKESTS 


313 


F«nD  Woodlot ;  Its  PUce  in  the  Fans  Economy. 
By  B.  E.  Ftrnou: 

When  the  firat  aettlere  in  the  northeantern  Uni- 
ted i^tateA  hewed  their  farm;)  oat  of  the  forest, 
turnini;  intu  paitturt?  smA  rtulil  thv  larger  pari  i»f 
their  holdinee,  they  left  parts  nncut  for  their 
domodtif^  woivi-aiipply.^th*  farm  womllot.  This 
WM  to  furnish  fence-posts  and  raile,  r^^pair  wo'x) 
for  buildiuica  und  iinpl«ment«,  and,  above  all,  fuvl. 
It  wtut  natural  tocloar  the  butti-r  lund  first  uinl  to 
lesve  for  the  woodlot  the  poorer  partd;  and  thin  is 
proper.  UmtGitahli^nt^sB  of  th«  KToitnil  for  farm  ii8« 
and  inconvenience  of  localion  were  probably  the 
main  or  nnly  conni durations  by  whic^h  the  woodLot 
waa  r^nerved.  It  is  not  likely  that  the  idea  of  a 
timber  ct-o(>,  which  could  be  reaped  and  re-grown 
at  will,  likfi  uthcr  farm  crujw,  had  (wen  prcnunt 
either  in  iocBtinR  or  in  u«ing  the  crop.  It  was  con- 
«idiTwl  nwrtily  a  aUHvhtmw  of  material  from  which 
the  farmer  mi^ht  draw  at  any  time  to  sopply  his 
aeeda.  If  the  inUntion  had  been  to  nuika  it  servo 
tt«  iiurpoMi  contiiiiKiuitly,  it  wiu  certitinly,  in  m'xtt 
casea,  treated  mwit  improperly,  -culk-d  and  cut 
vitbout  any  rt't.Mrcl  t<>  ri-rinxluctiun.  Inott^ud  vf 
nring  first  the  duAd  and  tiyine,  the  crmked  and 
inferior  tresH,  the  limbs  and  leavinip,  for  fire-wood, 
and  thus  improving  thu  condition  of  thu  ntmainini; 
growth,  body-wood  of  the  be&t  trees  was  considenMl 
none  too  jfo^MJ  for  thn  Rtove,  nnd  thi'  biist  tn^eK  »f 
the  be«t  kind  w^r«  choxen  for  post«,  fence-raila  and 
other  inferior  uses. 

Aa  a  conoequencQ  of  this  cuUin^:  »yateni,  which 
left  only  uni]e»iralilo  kinda  and  lafjs.— the  wci-ds 
among  tret^yruwth,  — mjiny  woodlot*  have  become 
well-niKh  useless,  mere  weed  patches.  Many  hav« 
ODsaed  to  onpply  oven  tirn  domtwtic  fire-wood.  The 
soil,  which  was  of  little  uae  fur  anything  but  a 
Umber  cr»p,  ia  rendered  still  Iceit  useful  under  thia 
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treatment.  In  addition,  the  compacting  of  the  ooit 
by  the  i-oiL-t;int  running  of  cattli'  mtikt^  the  etnrl- 
ing  of  A  crc^t  uf  cL-ualiagK  nearly  impossible.  It 
wmU  not  pa'  to  turn  it  into  field  or  piUuro  ;  tho 
farm  haa  hv  to  much  li»t  In  valuta,  simply  because 


the  woudlot  was  worlteil  like  a  mine  ioittead  of  lika 
a  crop.  If,  after  catting  the  ori^tinal  growth,  a  new 
crop  rtirang  up,  this  wa*  mvn-ly  an  accident  or 
natural  sequence,  not  a  reeult  secured  by  a  detiber- 
utv  ulTort  or  premeditated  plan,  except  in  eporadio 
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catHWL  In  the  dccidnous  forest,  composed  of  broad- 
leaf  tree.4,  the  sprouting  capacity  of  the  atunipfl 
wa»  resimn.'«ib!e  for  re-growth,  and  many  woodloti 
became  sprout-lands,  which  were  cut  over  and  over 
again,  alfo  without  any  care  fnr  the  atot-kx,  and 
by  this  neglect  and  the  browiting  of  cattle  became 
poorer  and  poorer.  In  thii>  way,  notably  in  the 
tionthem  New  Engltuid  states  and  Atlantic  coast 
aectiona,  a  resrutar  Bysteni  of  coppice,  a*  this  kind 
of  sprout-forest  ia  technically  called.  l>eing  tut  over 
every  twenty  to  thirty  vi-arH,  established  itself. 

Thi're  are  ca»ea  on  rwrord,  howiivor,  aiid  prolmbly 
many  cosea  have  remained  nnrecorded,  in  whicn 
(annvro  in  the  Eiiat  huvu  d>.'liberut«ly  sowd  or 
planted  pine  and  other  trees  for  a  timber  cropi 
Ai;ain,  abandon<>d  li«-lils  and  panturcit  have  het^ 
seeded  to  pinu  and  other  kinds  of  tnx^  by  naluml 
procewies,  increasing  the  woodlnt  area.  I'ndonbt- 
edly,  Iht're  hnvu  hUo  luvn  Bporaijtc  elforl*  to  im- 
prove the  resulting  timber  cn>p  by  thinning,  and 
other  ptacticfis  of  cftniw-rvative  treatment  have 
existed  here  and  there ;  but  until  very  lately  such 
effort*  have  been  extremely  rare, 

In  many  of  the  southern  states,  the  proportion 
of  woodland  to  tield  in  farmers'  hands  is  still  such 
that  the  wiKNllot  formn  the  largvr  part,  and  th« 
farmed  area  ia  ahifted  by  making  new  clearings, 
the  exbau^tod  farm  l.\nd  relapsing  into  woodland. 
Similar  ct^ndltions  are  also  still  prevalent  in  th« 
weet*^rn  forwUil  sections. 

When  the  foreatlens  prairies  and  plains  were 
being  taken  op  for  farm  ii»e.  and  it  became  neceiu 
aary  or  desirable  to  plant  trees,  ft  wjw  not  only  or 
Dot  HO  mncli  the  question  of  wood-supplies  as  cli- 
inatir  ami'liorntioB  that  wih  look<^l  for  in  th<>  wood- 
lot,  and  htre,  therefore,  the  Iwation  wasconside'rod 
with  reference  to  it*  function  na  a  wind-break ;  the 

[dantings  worn  made  around  the  house  and  farm- 
iuildinKa,or  on  the  windwan]  »ide  of  tht;  orchard, 
or  in  ahelter-belts  alongside  of  lields. 
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Within  thft  last  ten  or  fifteen  jean,  niniri!  not 
«nly  th«8torM  of  the  Hrm  woodloU,  but  thi>  f<ir- 
«et  resottroefl  of  the  country  in  f^vrerul.  h&ve  b^t^n 
to  show  signa  of  exhauatiun,  thi:-r<f  has  Iki-ii  moru 
attention  paid  to  the  woudl'jts,  aoii  the  propriety-  of 
tre&UnK  thfiri  its*  cinj»  r»Ltii-r  thnn  .ih  i<tnrphoiim^ 
or  minus,  hiu  W-ii  frtqm-iitly  di.ic'ij.'<.-<cil.  Be^niilcs, 
their  value  to  the  inrm.  luiide  from  furnishing  the 
<loniust[c  suppl;  of  wood,  is  bIko  mora  fnll;  rucog- 
nized. 

In  tbia  connection  it  may  bo  propor  to  |K>int  out 
tkat  wood  pricffl  bnve  ria«n  in  the  past,  ami  will 
rJHC  ettll  more  rapidly  in  tb''  futuTV,  and  hvwi  i1ir> 
n«glect«d  woodlot  may  liKaine  a  more  importuat 
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Flj.  436.   StM(  NCkr  ilutvr  iu|it">rtiiia  lomt  Riowtli.  but 
ttnAI  roi  xi:Ti<ultitr«.     A'xolni*  fAn-tt  Innit. 

TOnt-produccr,  if  properly  tuHid,  thun  could  huvc 
been  EiDpiKW.*d  a  nhort  time  ]!£<■■  1'li>^  ri^c  in  prit^oK, 
to  be  siirv, alFM^ta  mninly  tli<?  bt-tti-r  kiniih  nnd  cqIa. 
In  BODie  reicionB.  as  in  Mas.-iHrhu.t4rtt.\  when.-  ibc 
good  tinilitT  Ik  cut  out  iin<i  pmr  fm-j-wood  in  plen- 
tiful, then-  is  naturally  noxticb  rix'  notiwabl«>, — 
A  fTood  in(luo(>in<>nt  to  pfty  attention  to  the  woodlot 
and  to  improve  th»  cbarscter  of  it«  prodnct. 

One  point  that  the  averatcv  fanner rsiswafiainst 
timbcr-croppine  i^  that  it  titki^ii  time  to  grow  wood. 
and  one  muet  wait  tvfentv.  thirty,  forty  or  nwre 
years  beforv  oni*  can  Iwrvtst.  Thin  \f>  tnie.  Nere^ 
thuleas,  we  insist  that  it  is  good  policy  t^  l^^tow 
the  |iati«n««  n>qairMl,  RomtidLTing  that  this  crop  is 
frequonlly  growing  on  eoil  otheru*t««  ui!ic!<.<k>  :  that 
«AGn  year  it  grows  nmrer  to  a  i^aliiiing  value,  and 
bencv  incream.-?  the  valiH'  of  the  famt.  rrm  Ihuugh 
it  may  not  admit  uf  harvest.— and  ull  tbie  without 
any  expease,  or,  at  rnotit.  very  little. 


Uonoiw,  with  ti  woodlot  already  in  existence, 
tb«  tlm«  it  which  the  rMuIts  of  improrenent  in 
the  methods  of  itd  trestmtnt  arc  r^t^ed  an-  by  no 
means  *o  dietant.  Tho  nrxponse  in  increased  incre- 
ment will  be  aoon  experienced:  with  little  exi><:n'lt- 
ture,  the  rat«  of  growth  may  be  doubled  add  the 
rmott  reapt^  within  live  or  nix  years.  Thin  in  one 
of  the  plncoH  wh>*r«,  again  and  again,  mere  care 
In  the  UM  luiu  productxl  astonishing  results. 

Un  a  well'T>;gulaIi-d  farm  of  IGO  ncrR*,  at  least 
forty  tv  tifty  acrt-a  coald  be  advaatageoitsly  kept 
unilf-p  wood,  even  if  only  the  homn  i-<)ni<umptl«n  is 
to  be  ftali^^rautorily  supplied  by  thci  annual  growth, 
and  the  waste  land  to  be  made  productive. 

Aa  to  the  tmportanof^  of  tho  woodlot!  ud  their 
value  to  the  natinn  ss  wood-prodaoeTe,  we  can  gain 
&n  idva  from  the  CviiJiuti  fltatinticD.  F«r  the  year 
1900  the  Ci-nnus  8b'<w:t  that  over  21OO.(:i0O,0O0 
worth  of  wood  was  cut  on  farmers"  woodlotji,  atid 
that  in  round  nnmberM  aU^ut  oix-third  of  thv  area 
held  in  farmers'  hiindu  is  under  wood,  or  wAste  lit 
only  for  wood  production,  namely,  about  two  hun- 
dred and  eijjhty  million  ncrL-jt. 

riie  value  of  the  wuodiut  to  the  farnivr  we  may 
place  >n  four  cuti^'gi^ries  : 

(1)  At  a  uxiod-gupfil!/,  — In  many  caaes,  the 
obvious  value  which  lliis  in  the  Ktipply  of  wood 
materials  may  be  the  least  important  one.  and,  if 
Ihiin*  w<tpe  no  othtT  advantages  to  l>c  dtrivwl,  th« 
farmer  might  very  welt  dwp^nw  with  it.  The  de- 
V6lopmi:nt  of  means  of  trjuuportation  and  improve- 
ment of  rnadfi  have  niiide  coal  acceaeible  to  many 
farmurH.  8o  that  the  fiiel<Aiipply,  to  them  at  least, 
is  Dot  now  so  important  a  (luestion  as  it  once  waa. 
Again,  win)  fenoea  are  better  and  often  cheapor 
than  the  wooden  fences.  The  wood  trade  in  many 
regions  is  eo  well  developed  that  the  farmer  can 
buy  wood-suppliee  of  any  d««cription  from  tho 
Inrober-yanl. 

Bui.  aside  fnim  the  fact  that  these  new  ways 
reqtiirt-  expenditures  uf  n^aily  cash,  the  length 
of  haulage  and  the  consequent  waste  of  time  ami 
enurgy  ofu-n  miiko  it  eoonomy  to  rely  on  hoow 
suppli^.  There  come  timos.  also,  as  fn  eontinied 
.tni>w-blocl(ad(.-a  or  during  coal  strikes,  when  lO- 
depeodcnce  from  such  market  supplies  is  appire- 
ciateil ;  many  farming  communities  deficient  in 
woiidluUf  hiive  sulTernl  fuel-famines  which  eet 
them  n-thinking  about  their  waste  places  that 
might  have  fumUha'd  thn  niM-ded  fuel. 

Yet  we  must  admit  that,  with  the  ezoeptioo 
of  Rnch  rare  occasions,  the  wood-snpply  qsestioa 
fTi.*)uently  may  not  uf  iteelf  be  ft  aunicicnt  reason 
for  miintaining  woodtots. 

(2)  At  a  poor-taiul  erap.~Thv  grcatwt  value  of 
the  woodlot  in  that  it  is  capable  of  prodncing  more 
retnniK  from  certain  part*  of  th<.>  farm  thaa  any 
other  crop,  from  those  part«  which  un?  not  Kt  for 
farm  nn>  hocnofw  of  anil  conditions  or  topography. 
\^'e  have  heard  a  great  deal  about  uBproAtable 
fanning.  We  feel  sure  that,  in  manycasee,  lack  of 
proper  adaptation  of  crop  to  soils  and  lack  uf  con- 
sideration for  tlie  small  matters,  neglect  of  Uia 
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afiparentlj'  uniiripDrtant  corners  of  the  farm,  may 
aoeooni  for  it.  TIiL-re  are  on  niiet  fnrma  Hoil»  thut 
are  fit  only  for  timber  crops ;  there  arc  also  tvcrj-- 
where  conditions  of  farm  soils  and  of  morkotA 
vhich  maki'  il  doubtful  uWliiT  famiir^  tht  soil 
pays ;  others,  when?  pasturinR  is  the  only  profitable 
tt8«  of  the  ground  ;  and,  af;ain,  othora  wWrc, 
atthoutch  farm  crops  might  etilL  be  raieod,  timber 
crupping  ulunu  i»  ailvinahle. 

A  C.cnnan  anthority  on  fanning'  matters  some 
years  ayo  miuip  an  ^xttinsivi*  inv«tigatinn  to  flrnl 
out  when,  unJi>r  the  ouiiditioifi  j>i\'vutUrtff  in  his 
conntry,  it  was  more  prolitiible  to  abandon  farminK 
and  to  plant  to  foroxt.  TIi.-  fi>und  th:>t  on  land  fit 
only  fur  oate  and  ry«,  which  does  not  Riv«  a  nt^t 
yii'lii  of  moic  thiin  tighty  ct-nta  (wr  hi^tv,  or  on 
wheat  aoil  of  mort'  than  onf  dollar  and  eighty  cents 
per  aer*.  it  would  pay  Iwlter  to  plant  to  forftst, 
pine  in  tbe  first  case  and  spriicu  in  the  HKJcond  ca«v, 
providiKi  the  ownur  couM  wait  forty  or  fifty  years 
for  the  return.  According  to  various  ciwumjitanec*, 
the  financial  rmaalt  from  wood-cropping  wi>iild  then 
be  15  tu  60  por  cunt  bi^hi-T  than  tbv  accumulatt.'d 
farm  rpturnn.  with  wood  at  three  to  sevtn  ctnts 
\iniT  cubic  foot,  and  *n  annual  ppodm-lion  of  aixty 
to  seventy  cubic  ffet  }KT  acre,  say  two-thirds  of  a 
cnrd.  AtthouKh  wo  cite  thia  calciilntian  from  a 
foreign  country,  whore  entirely  different  conditioni 
of  market  exUt,  merely  to  make  it  clear  that  aacb 
niuttvrs  arc  capable  of  calculation,  yd  the  liguring 
may  not  vary  so  very  much  in  this  country  with 
»pruc«  wdiid  worth  now  four  cenLs  or  more,  and 
pine  in  places  bringing  twelve  to  sixlwu  cents  per 
cubic  foot. 

(3)  UtiUHn^  nf  lolxir.^ X  v«lue  not  to  beiinder- 
Mtiinatfid  lies  in  the  fact  that  the  work  in  thu 
woods  can  be  pcirfunned  at  the  auason  whoa  othor 
work  is  alack.  This  factor  iw  discussed  at  length 
in  the8ucc«wliiii;  artick-. 

(4)  In  iU  iiifiumfx  on  it»  rHvinmmrnt. —  L^lly, 
wi"'  should  mfntion  the  influ<>ni''>  of  tii-'  wondlot  on 


F.jt.  4ei.    DtMrt  wber*  rntcai  tan  ittuttuia  thcmMlvw.  bat 
(■tin  ctop*  ('U  rntliely.    IF1);>  l:i  i<>  ilnan>  Irum  plmtu- 

thf  climatic,  soil  unil  water  conditions  of  the  farm, 
wherein  in  aome  nituations  may  lie  its  Rreatest 
value:  rot  only  on  ih*  wimJ-nwvpl  praErie  farm*, 
but  in  the  eastern  and  )uiDthem  sections  of  tll(? 
conntry  m  well.  Wo  ari>  not  inclimd  l«  overesti- 
tnatc  tn««$  inAaeac^s.  Hot  we  do  know  that  K^nnpi 
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have  ran  dry  when  tlie  t<liadjag  wood  ms  cot  off 
and  Viitn:  rL-nlvnishcd  when  fonat  eanditloDS  nan 
rei'stahlishec.  Not  everywhere  and  tindvr  all  cir- 
cnmiil.'inci.^  will  this  l>e  experienced,  for  there  ar« 
other  inMoeDces  at  work  which  givo  riw;  tu  Rpringa 
and  which 
may  he  so  po- 
tent that  the 
forest  influ- 
ence becomes 
nflgligibl«. 
Yet  the  fact 
that  in  gen- 
eral 00  Rionn- 
tain  elopeft  & 
forest  cuvcr  is 
intluvtitiul  in 
producing 
equable  water 
cond  itions, 
that  it  pr^ 
venta  erot>ion 
and  washing  of  the  soil,  i^  not  duubU-d  by  uny  una 
who  has  Htodied  the  history  of  the  results  of  defor- 
station  in  France,  where  thousands  of  famicfB 
became  homeless  by  the  terrible  work  of  thu  tor- 
rential monntain  Htrcnma  and  where,  by  reforest- 
ing, favoTftblo  conditionit  hnvii  Inx-n  n^i-ittalilinhbd. 
U  our  southern  Btat&s,  especially  where  the  com- 
pact Boib  aitt  liable  to  gullyin;;,  the  proper  tocatiua 
of  woodlotfi.  together  with  proiwr  methods  of  culti- 
vation, will  rwiuce  thut  danger. 

The  philuttuphy  of  thii4  forest  iiiliuenCH  lies  in  tha 
fact  that  a  forest  cover  changes  surface  drain- 
age into  sub-drainHgi^,  checking  the  nish  of  water 
over  the  ground  by  the  litteir,  brush  and  tre« 
trunks,  and  thus  giving  time  for  it  to  iwnetruli;  the 
floil  and  to  drain  off  slowly.  Generalty  apealiing, 
larger  amount*  of  wat»?r  ptnetriitt-  the  »oil  and  are 
stored  under  forest  growth,  which  prevents  rapid 
evaporation,  l^ter  it  becomes  availablo  by  sob- 
dramage,  feeding  tha  xprinp  nnd  other  sabsoJl 
waters,  and  thus  nllimtttely  becoming  a  benefit  to 
neigbboring  ficldr'.  This  action  pro«upp«:k's  that 
tha  effective  forest  floor  of  mutch  and  litter  and 
ithnibs  has  nut  Kt-n  doatroyi-d  by  ilre  or  by  ovrr- 
pasturing  and  tramping  by  cattle. 

Thu  farmer  in  the  West  has  learned  by  experi- 
ence the  benelit  of  tht<  windbreak,  and  orchnrdista 
have  long  known  its  value  ;  but  that  crops  in  lielda 
probectca  by  timtivr-k-lts  yiuld  bflt<.-r  than  io 
unprotected  fields,  andeepecialty  that  winter  froota 
aru  prevt-nti-d  by  aoch  prott^tion,  is  not  fully 
re.iliz>>d  by  farmers.  By  preventing  dc-ep  frcvzing 
of  the  aollthe  winter  cold  is  not  so  much  prolonged^ 
wid  the  fr«quent  fogs  and  mi»W  th.'Lt  hover  near 
forwtt  growths  prevent  many  frosts.  That  stock 
will  thrive  l>i-tU:-r  wWrv  it  can  find  protection  from 
the  cold  blasts  of  winter  aod  the  heat  of  the  sun 
in  summer,  is  anothi-r  fact  which  giv*^  value  to 
tJw  wuodlot  where  stock  is  kept  out. 

Rxjx'rimentu  have  shown  that  every  foot  In 
height  of  13  forext  gntwUi  will  protect  one  r»d  in 
distance,  and  a  series  of  small  timber-belta  would 
produce  most  favorable  farm  coinjitions. 
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This  windbresk  benelit,  aa  well  an  Ihst  of  regu- 
lating water  and  iw!l  conditionii,  is  9*ctir«i  by 
prowr  location  of  foPMt  are**.  While,  th^'refore. 
in  tliQ  liriit  plsce,80ilB&nil(iitiiiitioiiaiiniit  for  fann 
purpo»<_-i<  iiru  to  bf  At-lectni  for 
the  woodlot.  to  secure  its  betie- 
(ic.i:\]  infliiinncf^n  may  make  other 
(linpusitioD  duairable. 

FaeUirit  in  iimxUiit  maiuistnaenl, 

Cho'ux  of  «jwi"ea.— While  we 
Hpcak  uf  a  timber  crop  us  nno. 
there  18  quite  as  mui^ti  variety 
(Kwsiblu  in  timU-r  tro|iK  m  in 
farm  crops.  Not  only  are  there  many  dilferent 
kindn  of  wood,  each  pnaar-siiing  distinct  qualiti^i) 
aad  lit  for  distinct  emiiloyment,  but  tht«ri?  are  dif- 
(»;rL'nti."fl  of  treatment  wiiich  [to- 
duce  diiTorencus  of  result.  Thcro 
are  the  conifers, — pines,  sprudea, 
h«iiiloi.-k«,  fir«i.  larch,  ced^ir  an<]  Uut 
like,— which  furnish  building  ma- 
t«ria1)<  iind  ^ow  from  Bwd  only 
(with  few  erxco^ptioni),  requiring  a 
bnK  tinii;  to  make  suitable  sise  for 
the  purpose  for  which  they  are  beat  fittod;  and 
tben.1  iir«  the  broad-leaf  trees  of  great  vari*'ty, 
hard  and  soft  woods,  lit  for  a  variety  of  purpwswti, 
and  often  becoraingavailable 
for  une  srtoner  lliaii  llm  con- 
ift>T»,  enviable  of  re ji reduction 
by  Rproutintt  from  the  stump 
(cgppiwO  a*  well  03  by  seed. 
Whf  ther  it  lie  in  the  man" 
agement  of  an  L-«tabliahed 
woodlot  or  thc!  ntarting  of  a 
new  {ilantutiun,  a  dioica  of 
Bpeoiea  and  method  of  treat- 
ment muift  be  Ria'k  from  thu 
flret,  with  the  object  clearly  in  view  that  the  crop 
in  to  serve, 

UmitatinnM  as  lo  ojitpai. — We  have  atartod  to 
consider  the  woodlot  an  dentined, 
in  thi)  first  plnce,  to  HJiiply  dunieiu 
tic  needs  of  fuel  and  small-dimen- 
iiion  matijtnni ;  but  the  (jue«tton 
may  nritso  whether  it  could  not  be 
manat!Ml  with  a  vi^w  to  HUpplyiiig 
tbu  general  market.  By  general 
market  we  mp-an  the  reqoirementa 
nf  KawniilU  and  luinlwr-yanis. 
Excepting  ttpecial  caoes,  the  far- 
mera*  woodlot  is  not  w<!ll  Muni  for  the  practice  of 
commercial  forestry, — the  (jrowing  of  timber  for 
the  general  markvt.  Thn  reattons  for  this  inapli- 
tnde  are  pertly  economic,  partly 
baaed  on  the  n.itiiral  history  of 
foreat-grnwlh.  and  on  silvicuttura) 
peculiaritioji. 

Wo«)   Ik  a  crop  which,  nnlilce 
other  farm  crope,  duca  not  have  a 

thysicol   maturity  indicating  the 
arrest  time.  This  time  ia  a  quen^ 
Situmat^/<i«-       *''"'  "'  deciaion  by  the  harvester, 
^M  nntrta).        based  on  financial  considerations. 
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or  on  considerations  of  slie.  SJM  b  ultimately  tb& 
baaig  of  linancial  consideratians  also,  for  with 
ini^icuing  «izo  the  UMfulncw  and  raliw  of  the  tree 
increai^ea :  and  aiie  is,  of  courae.aqoefltionof  time. 
Tlicri^furc,  by  the  accretion  In  diamutcr  and  height, 
the  timbercrop  not  only  grows  in  volume  annually, 
but  in  valiiM  also.  Practically  valufle-H.t  until,  say 
Ufu  yvitra,  it  then  niiiy  begin  tu  be  tit  for  hop-poles, 
hoop-polea,  bean-poloB  and  the  like ;  at  twunti' 
years,  not  only  a  larger  amount  of  good  fuel  wood, 
but  poste  and  fence-rails  may  be  cut;  at  thirty 
years,  in  addition,  tvlcgntph  poltw  and  railroad  tie* 
and  perhaps  some  other  amatMimeaiion  material 
may  W  »>x'urwl ;  but  to  grow  lug^  fur  mill  use  we 
should  have  to  wait  twice  that  time.  It  would  be 
rare  to  gi>t  ttati»factAry  log  slifst  bcfoire  sixty  to 
M>venty  years,  for  the  sawing  of  lugs  of  small 
dimfiuviun  iti  wasteful  and  unprofitabli^;  for  ex- 
ample, the  lusa  in  slabs  and  saw-kerf  with  logii 
twelve  incheH  in  diameu-r,  under  b«it  practice  is 
still  over  SO  per  cent,  and  of  lug«  eight  tnch«a  in 
diameter  may  be  over  60  per  cent.  And  since  with 
moAt  sueeieH,  on  the  poorer  sn'iU  whieh  are  to  be 
devoted  to  the  timber  crop,  even  thme  siaee  are 
not  plentiful,  tboagh  the  crop  ia  well  tended,  tlm 
long-titnu  clemunt  involvvd  would,  in  most  caMa. 
deter  the  farmer  from  engaging  in  growing  saw- 
timber. 

There  are  also  reasons  against  ench  a  propoai- 
tion,  which  lio  in  the  nntnru  of  fonwt  development 
and  the  limitatiims  of  the  woodlot.  If  tiixe  of  the 
tr«v  ia  of  importance  in  determining  its  value  and 
harveat  tinw^  sise  of  the  aroa  on  which  forestry  is 
to  be  practioed  ia  of  importance  in  determining  the 
parpose  and  method  of  managomonl.  The  limited 
size  of  the  woodlot.  xiy  fifty  acres  at  most,  if  a 
continuous  btiRinv«e  with  aniiiial  hurveKt^  of  sixty- 
year-old  timber  were  contemplated,  wonld  make 
tho  annual  han'est  so  small  M  to  apptiar  impracti- 
cable except  uoder  special  conditions,  while  an 
ill  term  itt*int  management,  under  which  larger 
areas  or  quantities  from  period  to  period  arc  har- 
vest«i,  may  find  equal  objection  becaase  of  the 
r<>quiivMiunt  of  tha  Hawinills  for  aiMurw!  aniounto 
of  annual  supply.  The  growing  of  log  Umt>er  in 
tho  wooillot,  therefore,  in  mMt  cvtox  will  be  found 
impracticable  as  a  boaineus  proposilioti.  In  addi- 
tion, the  UKLially  iKtrlatvil  position  nf  tho  wood-lot 
in  small  patches  is  inimical  to  timber-growing. 
Exported  on  all  aides  to  the  drying  winds,  the  Boit 
under  the  older  trees  standing  more  open  is  likely 
to  deteriorate,  and  not  only  thereby  is  the  tncre- 
incnt  on  the  standing  timber  rMnced,  but  natural 
regeneration  is  impeded,  and  other  silvicultural 
pmcticus  are  rendenMl  more  dif^<.:ult,  onleao  special 
pains  are  taken  to  preacrvc  a  "wind  muiUe"  on  the 
outxkirts.  AltogethiT,  it  will  be  foand  in  most 
places  impracticable  to  devote  the  wiiodlot  t<i  any 
other  purpoiw  than  the  production  of  home  supplies 
of  fuel  and  small-dimension  material. 

Caipcmiivt  manasentni. — The  difficulties  men- 
tioncd.  however,  conU  be  overcome  and  the  fa^ 
merit'  woodland!)  profitably  devoted  to  log-timbec 
production,  if  they  werts  located  together  and  tnait- 
aged  coiiperatively  under  one  plan.  Such  coiSf>er»> 
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tlw  Rinnngetnpnt  liy  fnmiGn  oxists  in  Gnmpo  ;  it 
hoc  the  SBine  luIvunUifjvii  im  &ny  trust  or){aniz.ati()n, 
Aiiil  ituked  {Kisailtle  the  conduct  of  f(>rvdL-cri>p{>iiiK 
io  u  l)[ir«iDU»-]ikii  way  uikIlt  itusinx^ss  cundJtiuns, 
and  Diuler  direction  of  s  competent  manager.  This 
K-ouId  li«  (mpracticable  for  the  indiviiliiu,!  own»r. 

liutinetion  bHiKfnjiild  and  /nmf  rro/«,  — While 
thf  fnririf  r  is  ihe^  cDllivstor  nf  the  soil  ami  hriH  thiit 
j^nernl  calling  in  c^mmcm  with  the  foiv».ter,  and 
hencv  may  )>roiK-rly  learn  to  m^imt^  liid  furu^t 
cnip.  he  niJKt  rvulixc  that  tlic  farm  crup  und  the 
forest  crop  have,  after  all.  not  very  much  in  com- 
mon, and  heinu9tap|)recinti:  thcriiircreneelK-lwwii 
the  two,  if  he  is  to  make  n.  Muccefs  of  his  wuodlol 
roanaKE^ment. 

Wp  hav*  H«n  that,  from  the  hueinMs  point  of 
view,  the  ionji  time  of  development  and  the  abeenc* 
uf  [I  dutiniti}  maturity  indicating  hiir\'o«t*  timu 
rna^t  an  e«s<?ntio]  dilforence  between  field  crapii 
and  foreitcm[«.  When  to  rut  the  timlwr  cr(i|>  i« 
a  matter  of  jud|^t>nl  and  ciLkulatiun,  based  on 
maaaarement.  There  are  in  every  vocation  of  Hfo 
thoKu  who  t'oiiditct  tht-ir  liiiiiint>ii«  indllTcriiiitly  by 
the  "  hit  or  miss'  method,  without  measuring  or 
fiauring;  I'Ut.  cv«n  it  farmint:  could  k-  conducted 
tiy  snch  a  method,  for  a  mistake  in  one  year  can  be 
corrwttid  the  next,  it  ismiwt  dctrinu'tital  in  fori'ftt- 
cropping.  Mistakes  <>fli>n  iihow  themnelves  here  only 
after  many  years,  and  can  he  correctod  only  once 
in  i»  lifvtimtt.  MiJcli  mon.'  dr-lilHtrntion  i»  mivixnldv, 
an:!  meatfurin^;  ami  li^irini;  art>  indixpenMuhle,  if 
t.ii<ir(.'«s  KUcrtN*  is  dwirtii  in  forest  inana;;em<.*nt. 

Not  IvM  strikiRiC  ia  the  didercnce  in  the  natural 
history  of  th«  t»'o  rritips  and.  in  confMrjiicncc.  of 
their  treatment.  Thia  different  ]\vs  essentially  in 
three dinxjtiond:  (1)  thtt  fonyit  cropniiikindifrorent 
dnmaRds  for  itsdov^Oopmenl  from  tho  field  crops; 
(^1  is  not  neceesarily  reproduced  by  cnttint;  and 
ro^IanttnK,  be  u  mm]  with  farm  cropi^,  although 
this  may  be  done ;  and  ( 13 }  its  development  cannot 
be  inllu<?nc<^  to  any  extent  as  in  farm  crojis.  hy 
the  methodn  of  fertilizinf;  and  ctilti^'ating  the  nuil 
with  which  the  farmer  ia  familiar.  Ily  tho  more 
moiie  of  hnrvwling  the  old  iin>\>,  Iho  nuw  crop  can 
Im*  |>ruduc«d.  and  aLmoet  alone  by  the  urn  of  the 
ax<-  oan  ito  d^volopm^nt  bo  ncoldrnt*'^. 

The  most  important  condition  which  in  these 
o|>eratJoiin  needo  connideration  in  tht^  light  which 
in  at  the  diaporal  of  th^  diffun-nt  cumponenUt  of 
the  crop.  The  timber  crop,  as  a  role,  ia  not  of  on« 
kind.hiit  of  different  Kpcvifii  in  mixture  which  ^rou.- 
atdilTorent  rates  and  make  different  demandti  for 
li|;ht;  or,  at  least,  it  is  of  dillorent-Hiscd  treos,  and 
thi-  ifUMtJon  ari*««  which  of  them  U>  favor  with 
additional  li^ht  by  removal  of  their  n<M(:ht>t>m.  \V> 
Me.  thfii,  that  while  thu  forcflt  crop,  tiko  the  wheat 
cn>p.  connifta  of  maases  of  the  crop  plant.  nnlJke 
the  whpat  crop  the  *\t\g,\»  individual  in  tht»  forest 
er«|>  requires  ultention. 

It  in  the  mnnipulntion  of  light  conditionj^  al.to, 
that  provides  a  de)«irableeeod-Wd,  secures  plentiful 
aeed  production,  Kivta  a  sntinfactory  start,  and 
indtjencos  the  profn^ss  of  the  yotini;  crop. 

The  forent  crop  makeii  very  little  demand  on  thu 
elements  of  pknt-food  in  th»ii>ll,  gcttinir  ttA carbon 
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Irom  the  air  and  drawinff  on  the  soil  chielly  for 
water.  [This  queation  ie  diiu;uAiit»l  in  detail  in  the 
tfuccet'ding  articlu.] 

A^ain,  the  farm  crop  is  dependt^nt  on  the 
weather,  ituccesH  or 
failure  lieinga  matter 
of  the  sesi-iona  of  eae  h 
year,  and  the  opern- 
tions  of  aowinR,  culti- 
viitini;  and  liarvtft- 
ing  requiring  prompt 
attention.  The  forest 
crop,  although  uUn 
dependent  on  thescu- 
8nn,  iH  novor  nn  «ntira  failuro,  and.  cnnsinlng  of 
the  accumulations  of  annual  incrementa,  averages 
up  tile  ii;'>od  and  tho  bail  scasontt  in  Hf  final  hun-est. 

There  is  nlf^an  greaUir  lati- 
tude as  to  the  time  when  oji- 
eralions  in  the  forwit  cmp 
may  be  performed,  A  few 
yuara'  diUVrence  in  making 
the  detiirable  improvement 
cuttin}i»  does  not  entail 
heavy  luas,  and  only  when 
attention  ie  rcMiuired  hy  the 
younir  crop  may  a  few  weekB 
ur  months  of  delay  be  detri- 
mental. Thi^  harvesting  may 
oxually  lie  divne  whyn  con- 
venient. 

Finally,  in  the  woodlot  nianftf(«d  under  coppice 
or  under  coppice  with  etandards  (that  ia,  a  coppice- 
growth  with  a  short  rotntion,  with  occa.-'ioral  trc«8 
[standards]  which  aw 
given  a  lone;or  rotntion), 
which  are  the  must  suit- 
able fty.it^ma  for  a  far- 
mer's us«,  only  a  littb 
knowledce  and  skill  are 
roquin-d  to  make  a  succcsa. 
As  has  been  pointed  out, 
a  Rimple,  judicious  work- 
ing plan,  laid  out  oncu 
for  ail,  ia  desirable  wiCb  a 
cr(kp  which  talceH  »uch  a 
lonetimeto  mature,  while  in  the  fanncropflchaDgcB 
frnm  year  to  year  may  he  deeirable. 

Fonrnt  diitriimlum  in  Vu  Vailtd  Staltt. 

Wb  mny  anticipate  a  vorv  different  attitude  of 
farmemtotheir  woodlotaaniia  very  different  treat- 
ment in  thedifforent sections 
of  the  country  by  virtae  of 
thedilTen^nce  in  foreat  con- 
ditiuna,  an  well  aa  in  market 
conditiona.  From  these 
poinU  of  view  we  can  divide 
the  country  variously  into 
roeions. 

Botanically  spoakinc,  it 
haa  Wen  euntomary  to  divide 
thu   country    from   ca«t    to  «    «? 

wefltintothreesTeatreKions:    B«ch(r«S;fcr;^(««. 
(1)  Atlantic  forwt    repon.         orf  J -#«*•«»■). 
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kniBdid  br  tbe  Miwiwipfi  ban  <m  tfa*  *a4  aad 
naekng  Motb  lata  Ttxaa.  onet  s  hm  kard-««a< 
fomt.  oftMB  mijud  vitb  eoaUcn  wkkk  ilw  Ma»- 
tiiaei  oee«rr  «ztaMii« 
WVM  b^  Ihwlim.  (9 
The  Paoie  bmt  RCioa 
«■  tbe  woHn  maim- 
taicM.  cowpttii  almott 
*xcla>Ir«ljr  of  OMtifvrooi 
^rnvth,  an)  (^  Uw  pni- 
rie«  aad  pbt»  r^{it«,  b^- 
twvcn  tbe  fiivt  sad  seoood 
RKJofH,  boring  oolfacat- 
ai.  tend  tne  gniirtli.  maiatj' 

doog  tbe  water  boucwml 
If  we  idd  clutttic  aodooooaaieeoMidirUioiiii. 
BUT  BOTO  nbdirbiMis  ma;  be  made,  and  {ertainl; 
not  leas  than  a  doaeo  wosld  faiity  Te|n«aeiit  tb* 
diff«rtnt  MBd  Kiona. 

llaiae,  perbapa  tie  beat 
wooded  Ftate  in  the  ooon- 
trj,  m  •till  so  much  in  the 
woods  that  it  Ktnnia  Iry 
iLs^if :  tiat.  taking  the  en- 
tire N«w  f^giimi  staVfa 
a«  a  group,  w«r  fimi  (hat 
.jti'^TT^,  jfcey  are  alill  i>it«-ha]f  in 
woodLaiid,  and.  accxndiag 
to  tbe  Baton  of  the  topog- 
;)  raphy  and  aoil,  moal  r^ 
main  ao  for  many  ypam. 
Thin  ia  also  the  modt  densely  populated  sectiou  of 
tbd  coantry,  and  tho  fannor^a  mNvtlAt,  which  tx 
utiaJljr  within  easy  nach  of  a  marlcet.  should 
occapy  an  important  pwition 
and  woold  pay  well  if  properly 
Ciirvi]  for,  nnd  if  not  merely 
abiindoiiM)  to  ^Ve  out  an  exist- 
ence, Copjiice  -growth  and 
whiti'pinegTovfcfion  flbrmdonod 
paatnres  and  Md*  ar«  the 
characti-ri^lic  featnre^  of  lh« 
woodluL  nrta. 

Not  Tery  different  are  the 
cntiditjanit  in  th<>  Mi'lilie  Atlan- 
tic Btates,  exL'i'pt  that  a  much 
larger  aiva  a  and  can  iif  nndiT 
ealtlvation,  more  than  one»-hiilf  li.>inj;  now  oniler 
farm.  Uard-wooda,  especially  chestnut  and  oaic, 
are  in  preponderance.  The  va«y  rejinHlurlion  uf 
the  white  pine,  which  a  a  striking  feature  on  New 
Rnglanii  farms,  is  not  »«-n  h(-n?t. 
Tht?  SnuLhuni  Atlantic  atat^H 
exhibit  at  least  three  flifforenl 
to-|]ogra[>hie  n^jfiorea :  Ihc.  cojwt 
rpfi^on  of  sandy  lowlands  and 
.  swamps,  in  which  conift-roue 
I J  v  KTOwth  [irevaila :  the  foothill 
rpjrinn  of  raised  fjowth  ;  and  the 
miiiintain  rviriim  iri  which  hard- 
woodH  are  moHl  prominent.  These 
Htatea  are  atill  almost  a-i  t'xt^'n- 
slvuly  wamlod  or  eliw  ita  unfit  for 
wwu'ii*.^uii«  aicriealtnral  use  aa  Maine,  but 
(OuuJ^d  «»«iuM).    har«  only  ODc-third  the  popula- 
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ties  |Hr  mjun  nUe  of  iba  Bnt  two  i\ 
fcwea,  the  woodtot  qaaatMn  ia  probably  rare); 
niwd.  AbandoMd  or  ac^aetcd  Mdi  gn)W  np  a 
wgy  to  woAd  tbat  tb*  fonat  Mattaatly  ihruil 
floatoKcaia  rtaea^ire. 

Mack  tlw  aame  conditions  prerail  a  the  Gnif 
atatea,  except  that  ben  tbe  lower  half  b  ntuitly, 
an  extended,  aandy.  pin*  forest,  the  nont 
vpiasds  hsTbg  bard-wonl  wiLh  pine  iDt«iiiued;j 
ftudly  20jer  cent  is  roltirat^,  and  tlk^ 
tioa  k  atiO  very  msch  Uw  than  in  the  Southern 
Atlantic  etatea. 

The  cvstral  nootbeni  staler  north  of  this  groop^ 
an  ranch  better  deT«k|wd,  with  orer  STi  per  cenij 
under  farm  and  a  pofmiation  aa  denm  sk  in 
soDth«.'m  Atlantic  state*.    The   forvst   is  Bainly] 
hard-wood  and  is  densest  ia  tbe  eastan  roornit 
legiM. 

The  largeet  farm  area  ts  foand  in  tbe  thresj 
atatea,  Ohio,  Indiana  and  Illinoiji,  with  over  70  ^1 
cent  of  the  land  impToved  and  a  pnpaktioo  whicAJ 
rirala  in  density  tbe  New  Ensland  atatea.  Ban  ml 
another  n>^nn  in  which  proper  maoaeement  of  th«' 
woodlot  would  nn4|uestiunaiily  pay,  since  scareelyl 
over  \2  ott  cent  is  in  forest,  and  the  waste  land 
•corcvly  18  per  ccnl,ino«t  of  which  couM  probably 
also  be  utiliied  for  timber  crops.   Umbo  states  are 
almost  deroid  of  conifcrooa  itTowth. 

The  lake  rtates,  which  hare  supplied  tbe  balk  of 
onr  liiroher  connimption  U>t  »ti  many  leara,  are 
being  rapidly  exhauHted  of  tJieir  contferoas  growth, 
althooRh  the  exteneive  Itard-wood  areas  will  still 
hold  out  for  n  p>Reration.  Hie  Mnthem  parts  ant 
Buflicicntly  donttely  populated  to  make  attention  to 
fana  fun^ry  worthy  of  oooaidention. 

Placing^  in  one  dirision,  a)tltoa£h  climatic  and 
economic  conditions  are  variable  within  it,  tbe 
great  and  practically  forevtiess  interior  ana  of 
approsimately  one  million  Hve  handred  thousand 
Muare  miles,  v<-  hav^  that  piirt  of  the  coantrr  in 
w&ich  timber-planting  has  been  loqg  practiced. 
whiTv  climatic  amelioration  it  the  niiiin  fonction 
of  the  woodlotf,  and  when  then  is  cadlcfK  oppor- 
tunity for  farther  extension  and  more  rational 
manHeenivtit. 

The  tUvky  mnuntjiin  rwitiot  w  relatively  scantily 
wotolwl  with  short  conifirons  growth,  improving 
to  thenoTlhward.    FamioTS  and  miner*  will  some' 
day  bemoan  llie  destruction  by  fire  which  haa  so  \ 
UN-1i-t«<ly  warti-d  thout<utids  of  i«<iuarc  miles, 

The  muuntain  reRions  of  the  Pacific  coast  stat««  ' 
are  :4till  m  (]fn»*ely  w<H)drd  with  magnificent  cooif- ' 
urittu  ^uwth,  that  the  practice  of  farm  forestry^ 
probably  could   not   find   Indnment  even  in   the' 
ngriciiltiirnl  valleys  Adjoining.    Rut  in  southern 
C-alifomia  there  are  foreatlesa  regions  wh^re  the 
woodlot,  plantvd  eucalyptus  grovoe,  has  already 
earned  its  wcll>apprectati.i]  position. 

Forexlf  of  Canada. 

The  foredt  area  of  Canndn,  including  the  wood- 
lautlg  of  iW-  northern  UTTiUirlii*  and  of  the  pniriMS, 
is  wtimatcd  at  approximately  1,25(^000  aqoare 
mi\»,  but  tbe  nreu  in  strictly  commercially  vniu- 
ablo  wood  probably  docs  not  now  exceed  &00,OUO 
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■quare  milEM,  nearljr  half  of  which  bt  in  BritisH 
Columbia,  roranioreial  timher  ia  now,  anii  xrill  onti- 
tinue  to  Iw,  »fcijrv>il  frnrn  thv  foi-L-rfU  "f  Ihi-  olij 
eastern  provincea  and  liritiah  C«lvinibiu,the  remain- 
ing U'rritury  bving  cither  furcHtlL-aa  or  ik-plvU-d  of 
itfl  va.lual)Ie  timber,  fiumc  twenty-five  millionB  of 
tcTt^  haw  tm-n  L'lit  out  in  the  settlement  of  the 
cuuntry  fur  farm  purposes. 

The  cam|ioHitiun  in  ptneral  Li  tli«  itamii  a«  that 
of  the  n*irtHnrn  fiirv«t  In  th«  Unitwi  States  :  hard- 
wooda  (birch,  maple  an<l  elm  prevail inf^)  with 
conifi-n  mixed,  thv  luttur,  f;<i)OciulLy  spruuc,  be- 
coming pure  occDu^ianall.v.  The  ae&rly  pure  i^ard- 
wood  tonv.i  of  th>e  southern  Ontnrin  [ienJn»>ii1a  han 
been  Hiippl<iiil«id  ithiKMt  enCirrly  t)>  furms,  nnil 
hero,  even  for  domeHtic  foel,  coal,  imporhwi  from 
th«  United  Sttitc-K.  is  uiuwl.  Although  whitt^i  pine, 
the  mw^t  imporlant  ntuple.  in  ftmnd  in  nil  part^ 
of  thia  forest  repion,  the  best  and  larReflt  anpplioH 
arc  now  confineJ  to  the  region  north  of  GeorKian 
bay.  (ino[>ene<)  spruce- and  fir-lnmU  fllill  abound, 
Mlwcially  in  iiut-lnT  "n  the  Ganjie  |H^nii;.-<ii1n.  Spruce 
forms  also  the  lurgest  share  in  the  composition  of 
the  New  llrnnnwii'li,  Nova  Scotin  .ind  Newfound- 
land foreul,  tbt'  piny  in  iha  first  two  provinces 
having  practically  been  cnt  out.  Extensive,  almoHt 
pare  hnUam-i^r  format,  fit  for  polp  woikI,  utill  {■overs 
the  plateau  of  Cape  Breton,  while  Prinie  i'>!ward 
island  i&  to  thit  «xtent  of  60  \wr  cent  cleared  for 
aifricultunil  aac. 

Much  of  this  oantem  forest  area  in  not  only 
CnHod  of  it*  ln-Ht  tinitier,  hut  burnt  over,  and 
thereby  deterioriitol  in  ita  compceition. 

North  of  thu  Height  of  l^nd  U  plateau  with 
low  hills,  which  cuts  olf  the  Atlantic  n;i;ion  from 
the  northern  country,  and  marke  the  northern 
limit  of  commercial  forest)  in  UnKava  and  west- 
wan),  spruco  conlinnes  to  timtirr  line.  hut.  outside 
of  narrow  bells  fnltowiny  the  river  valleys,  only 
in  open  stand,  branchy  and  stunted,  hardly  (it 
ev«-n  for  pulp,  for  the  most  part  inti'rmixed  with 
birch  and  aspen.  This  open  epruw  fcreat  CJ^ntinues 
more  or  leas  to  the  northern  tundra  and  acrofs 
the  continent  to  within  a  few  milen  of  the  mouth 
of  the  HacVenzie  river  and  the  Arctic  ocean,  the 
white  spnice  Iw-inu  thu  numt  northern  »i>ecie8.  In 
thv  interior  northern  prairie  belt  groves  of  aspen, 
dense  and  well  developed,  skirt  tho  wati^T>«ount«ii 
and  form  an  important  wo«Ki-flapply. 

The  forests  of  British  Oftltinit>ia  partiikc  of  the 
character  of  the  Tacific  forevl  of  Ihc'  tlnitc^i  States, 
tliv  Cout  Range  with  con  ifera  of  maxnilicent  devel- 
opment,  incluninir  Dnniclait  Dr,  ^i»nt  arliorvitw, 
ir«Bt<rn  hemlock,  bull-pine  and  a  few  uther>(.  the 
Rooky  muuntJiin  ranRe  also  nf  coniferous  (jrowth, 
but  of  inferinr  i-hnriic-tcr,  Inrgp  nrww  Iwring  coverw! 
with  Alpine  fir  and  l^i;e-pole  pine,  important  aa 
eoil  cover  anii  for  loc.-il  niv  in  the  miuini;  die^tric1«, 
hut  lacking  in  commerciul  value. 

For  fnmi  forestry,  the  southern  part  of  Ontario 
offers*  thtt  moul  promining  field,  for  probably  .'lO  per 
cwnt  of  the  farm  area  would  be  bott*-r  under  wood. 
BeginninKs  of  fon-st  nlantinj;  and  woivllot  mana^ 
Bient  have  Iwen  made  here  within  the  1*«1  few  yearn 
■witJi  the  aid  of  the  .Agricultural  (oiiege  at  Gudph. 
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FactOTB  in  Timber  Production.    Figui,  434-428L 
By  KapkatJ  Xim. 

,AHhouKh  the  jjrowing  of  wood,  inasmuch  as  it 
must  make  uw  of  the  «oil,  ia  a  part  of  agricultural 
production,  yet  it  has  many  dis- 
tinctive featnrefl  which  justify 
discussing  it  independently.  A 
cit-nr  underslanding  of  the  way 
in  which  wooil  croiia  grow,  ftnd 
of  the  factors  involvi^il  in  their 
production,  is  essential  to  an  in- 
telligent treatment  of  tho  far- 
mer's wiioillot. 

Three  fitctofs  arv  invariably 
present  in  the  production  of  all  raw  materials, — 
nature,  labor,  capital ;  .tnd  it  ia  the  way  in  which 
these  factors  are  combined  in  thu  production  of 
tiralic^r  cro)is  that  distinguishes  the  Inlt'i^r  from  all 
other  agrieulturai  cropii. 
While  these  factors  have 
boeu  brcuighl  out  in  the  pre- 
ceding article,  it  is  impor- 
Uint  that  we  here empb.isiie 
certain  featun.<s,  that  we 
may  more  clearly  compre- 
hend tht'ir  relation  to  fore-tt 
production,  and  hence  to 
the  ada[iiation  of  the  woodlot  to  the  farm  scheme. 

Suture. 

In  no  other  agricultural  crop  dotw  nature  play 
so  pniminent  a  part  as  in  the  f 

production  of  w^mxI  crops.  In  f^ 
raising  field  crops  the  farmer  Mn^ 
deak  n«  a  rule,  with  annual 
plants,  tender  and  highly  plas- 
tic, which  have  had  their 
original  charactwrintic*  radi- 
cally changed  in  accordance 
with  the  net<d$  and  wiiihi!S  of 
man.  In  the  production  of 
timber,  one  de&la  with 
tree  -  species,  perennial, 
wild  plants,  yieldingwith 
difliculty  tuhuinun  inltu- 
ence.  The  lung  period,  often  mure  than  a  lifetime, 
ruininsl  iiy  tn^es  to  grow  from  hcnM  to  maturity, 
prevents  man  from  lea\'ing  him  imprcsn  on  them; 
while  the  short  cycle  of  development  of  agri«nl- 
turnl  plants  ofTeni  opportunity, 
year  after  year,  to  mould  and 
adapt  them  tu  the  conditions 
desired.  This  explains,  tu  a 
largo  fiitent,  why  our  farm 
crops  are  now  being  widoly 
gruwo  in  climates  very  differ- 
ent from  those  of  their  original 
home,  while  only  compara- 
tively few  in-e-specli**  have 
hwn  extended  beyond  the  lim- 
its of  their  native  region.  By 
proper  planting  or  timelv  thin- 
ning,  to  be  sure,  one  caii  stira-  BiJS5»*wita«T 
uUite  lh«  growtJi  of  treu  in        latMna  oraun. 
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be^cln  V  t&iekam.  pTT«iae«  clear  bolea.  or  «Tem 
nipr»T«  tbir  i^aiitj  nf  tKir  wMd :  boi  the  power 
y  iBilaiioctsi;  (be  iiili«r«iit  ekaneter  of  the  specxa 
ttf  imMiag  tt^mt  aAi^KtA  Ut  iwv  climatic  or  mO 
^m^txvaa  m  rvry  Umiu^  Dsrisg  the  \txig  time 
rvtSiRfl  for  the  npMing  tl  timbamft,aaiimmt 
fnt%kailj  nm^a  a  paMrre  ofaaerrer,  learia^  ■*- 
tort  to  -lo  all  the  work  of  gnwtag  the  wood.  Toh 
b«r  errtfm  m<wt  be  ct*- 
aUerol.  theteffwe,  Iarg«I  J 
the  wtjA  of  Bataral 
(orcei;  at  teact.  <«r 
Aaerieaa  ftvesta,  with 
nrr  few  eieeptiaaa,  are 
a  weahk  prudDced  Dot  bj 
Uworeaprtal,  bat  acco- 
■alated  b^  ttataR:  witb- 
a«t  the  aaiataacc  of  maa. 
AhhMii^  M  eaKBtiall J 
the  fffwlaet  of  the  free 
tontM  of  aatnie,  the  for* 
«t  clainH  from  nature 
■aeh  leai  than  agricnl- 
toral  i^aBta  'the  tl^iaada 
which  plast^ife  makes  on 
■ature  are  the  reqntre- 
Bnbi  of  climate,  boU  aod 
t«|)4graphrt.  In  the  North  and  in  the  mountains, 
the  forest  ezteodn  bejond  the  range  of  the  hardiest 
cnltirated  plants,  where, 
together  with  pasture  and 
m^ow,  it  is  the  only  pos- 
sible means  of  ntUixing  the 
soiL 

Forest  trees,  as  a  role, 
are  far  less   aenflitire  to 
nnfarorabte  climatic  condi- 
tions  than   most    agricnl- 
taral  plants.   A  prolonged 
drought  that  proves  ruinons  to  farm 
crops  is  often  not  felt  at  all  by 
forei>t  trees,  which  depend  for  their 
wat^r-itnpply  on  the  deeper  layers 
of  the  BoiL 

The  forest,  although  it  thrives 
b«st  on  goc-d  soils,  will  grow  also 
on  soils  lacking  the  chemical  and 
physical  properties  necessary  for 
the  support  of  agricultural  crops. 
This  is  demonstrated  by  the  mag- 
nificent pine  forests  which  grow  on 
dry, sandy  soils.and  the  good  growth 
of   arliorvits  or  balsam   fir  in 
Hwampx.    The  ability  of  forest 
trees  tf»  grow  on  poor  soil  is  doobtr 
less  dne  partly  to   their  roots, 
which  penetrate  deep  into  the 
ground   and   spread  over  large 
areas  searching  for  water  and 
fiMid  ;  bat  it  is  doe  mainly  to  their 
slight  demand  on  the  nutritive 
substances  of  the  soil,  especially 
the  minerals.  Beech,  for  example, 
CbMtamt'f  nJutnta    "***!»  annually  but  one-third,  and 
ititiatai.  the  pine  but  one-sixth  of  the 


aaosBt  of  BiMnl  mhataans  ivfsirei  bj- a  ieU  of 
wheat  of  the  stmt  anft.  Koa^ir  siwriiBg,  the 
amoat  of  ninoal  aobKaaees  rwtoirrf  hj  fotest 
growth  is  afaoot  oae-hatf  of  what  itaeeded  bf  agri- 
cnhiiial  cropa.  •■  ■>?  he  iafened  fnm  the  foUow- 
iag  eooparatiTe  isiIjbi  of  the  arihs  «f  f «nat  aad 
apicattszal  pnriKCB,madebTEbcrmaT«-(PhTsiolo- 
giKhe  Chnie  der  FlBKi,  1882 :  ToL  I.  page  761): 
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EspeetaH  J  significaat  is  the  rdatioa  of  wood  and 
farm  crope  to  nitraeeii,  the  most  iadispcaflahle  de- 
mMit  of  plant  life.  TV  aoorcea  of  BitngiB  are 
preei|ntation,  astmilatioB  of  the  tnb  ataw^herie 
nitrogen,  as  by  the  root  taberdea  at  the  legauii- 
noss  plants,  and  fertOima.  PrecipitatMa  fuwAet 
yearly  about  10.7  poonda  of  nitroeea  ya  acre. 
An  acre  of  beech  forest  consomea  eray  year  4& 
poonds  of  nitrogm,  fir  foreat  37  pooada,  apmee 
forest  3S  pounds,  and  pine  forest  30  pomida ;  aa 
average  crop  of  potatoes  consumes  54  pomtda, 
wheat  55  pounds,  rye  4T  pounds,  and  barley  39 
pounds.  For  tbe  building  np  of  leaves,  four  to  five 
times  more  nitrogen  is  consumed  than  for  the 
building  up  of  the  wood  itself.  The  10.7  pounds  of 
nitrogen  conveyed  annually  to  an  acre  of  soil  by 
precipitation  is  just  sufficient  for  the  producticm 
of  the  wood  substance,  but  not  for  tbe  leaves.  Tbe 
nitrogen  required  for  tbe  production  of  the  leaf 
substance  is  furnished  by  the  forest  itself  in  the 
form  of  fallen  foliage  and  needles  that  have  stored 
up  large  quantities  of  nitrogen.  In  fanning,  the 
need  of  nitn^n  above  the  amount  supplied  by 
precipitation  must  be  artificially  introduced  into 
the  soil  by  manuring  or  fertilixing,  or  by  the  use 
of  legume  crops. 

Since  the  bulk  of  all  mineral  substances  is  also 
deposited  in  the  foliage  and  not  in  the  wood  (see 
table),  the  forest  trees,  every  fall,  return  to  the 
soil,  in  the  form  of  dead  leaves,  the  greater  part 
of  what  they  have  taken  up  through  their  roots. 
Thus  forest  trees,  in  addition  to  furnishing  their 
own  fertilizer,  by  bringing  up  mineral  substances 
from  the  deeper  layers  of  the  soil  and  depositing 
them  on  the  surface,  accomplish  practically  the 
same  result  that  is  brought  about  in  farming  by 
deep  plowing.  Therefore,  the  soil  under  the  forest 
(provided  the  leaf  litter  ie  not  removed  or  other- 
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vIm  dettroyed)  is  cun»Uiitly  training  in  fertility 
InstAid  oi  \)vi-om'[ng  Dxhnuattnl, ~ jiint  the  mverse 
of  whnt  KnpjH'n^  in  fnrmin^,  whtTO  uv^ry  hurvi'Ml 
impoveriiihes  the  soil  by  depriving  it  of  apart  of 
iU  iiutritivv  HtibHt^noi-e. 

While  farm  land  rauat,  of  nocGHStty.  be  fairly 
level,  since  a  slope  of  20*  rendem  it  unlit  fi>r  till- 
ing, and  an  incliDfl  of  £&*  otiltta  it  even  fur  pasture, 
gndUfOtx  up  to  45°  are  still  capable  of  niiBtaining 
treo-yrowch.  On  stlitin-B  fn>m  5°  to  30^,  Ibo  fftri.i>it 
finda  its  trae  home,  iirodncing  tlKTe  more  woid, 
and  oft«D  yi^-Uititi;  ^rt-atcr  ri.'Vi.'nu<js  than  vrhcn 
grova  in  the  valley.  The  reai-on  for  the  increased 
KTtjwth  of  Irwa  on  mtHli-rat*^  siupnH  in  to  be  foiind 
in  the  stimulating  rfTi.-ct  vf  fiivurublo  L-xiJusurta 
with  their  ureater  amount  of  light  and  air.  of  more 
ptTftwt  drainage',  and  of  grwater  protirrtion  from 
wind  and  fn»tt  than  is  usually  found  on  tlal 
gnnnd. 

The  sbility  of  th«  foroab  to  grow  on  aituations 
too  poor  or  otherwioe  unlit  for  ajnicultnre  led  to 
de^KDSting  such  situutioiu  an  nbHolulv  fon-^t  land 
(Piga.  425^!).  To  absolute  forest  land,  therefore. 
belODg  all  territory  north  of  the  rant^.tof  cultivnli-d 
pliintin,  all  steep  slopcM,  ^i:llii_'s,  Hititatlnris  tiio  ro<;l<y 
or  too  dry  for  affricultnraJ  plants,  and  avfampa.  It 
is  impM«)blo,  of  cour^-,  always  to  draw  a  distiact 
line  of  demarcation  bt:tween  abiiolate  foret^t  land 
and  other  land.  ssUkk  thu  soil  may  k-  artificially  im- 
proved, as,  in  the  case  of  awamps  by  drainBge.  but 
anch  improvement*  arc,  as  a  rule,  very  coatly,  and 
in  this  country,  wlieru  thi>re  is  still  a  comparativu 
abundance  of  land,  the  ahtujlnte  for(«t  noil  may  be 
mado  prolitable  without  impri>ven)i?ntfi,  by  devoting 
it  to  forest  growth,  for  which  it  is  fitted,  as  it 
went,  by  iiaturo  itstlf. 

Lobar. 

Th)>  raiKin^;  of  agricultural  crupa  demanda  a 
great  amount  of  human  effort.  The  land  tnuat  be 
plaw«d,  luirTOw<:-d,  manun-d  nr  othorwiDo  fL-rtilized, 
the  NOdc  put  in  lh«  ground,  the  harveist  gathered 
and  thrmhed,  and  all  this  has  to  be  n;p«atiM)  yi;ar 
aft^-'r  year. 

In  the  growing  of  wood  cro|ia  the  application  of 
hniTtan  LiVmr  in  vnry  limiu«d.  Tho  for<-«t  provides 
for  the  fertil  ization  of  its  own  soil,  new  crops  start, 
aa  a  rule,  from  aelf-aown  aeedi  tran«port<i(i  Uy  wind 
or  birds,  or  fr<.m  etnmps  or  roots  of  old  treee,  and 
wherever  man  doea  iiadortAke  to  asii'mi  aaturv  by 
mowing  or  plnntlng  cutK*vur  land,  tho  work  on  the 
sumo  area  riaa  to  be  done  only  once  in  many  yearn. 
It  ig  only  the  harventintr  of  the  timlwr  crojis  which 
TKiulrM  any  conMiilerable  lalKir,  and  this  occora  at 
very  long  interval*.  Teiu,  often  hundn^dii  of  yoars 
muat  pasa  b«for«  th*  MW  crop  boromos  ready  for 
tho  axe. 

While  farm  crope  tnuat  be  harvcatvd  as  aoon  as 
thuy  ripon,  «  delay  of  eron  a  few  days  oft«n  caus- 
ing considerabla  low,  the  harvefitin^  of  timlwr 
cropii  may  bd  pastpon«>d  for  many  years  without 
injury  to  the  crop,  and  can  be  done  at  a  limi'  and 
ratti  moat  profitable  and  conv^iiont  to  tho  timber 
owner. 

The  relative  importance  of  labor  u  a  factor  in 
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the  prodtictiun  of  limbiT  and  farm  crops  is  well 
shown  by  the  fact  that  while  the  4H.0O0.OOO  aciwa 
of  imprnvi'd  farm  land,  friwa  by  Uiu  Twelfth  C©n- 
eue,  engage  lO,iX*0,OOl>  men,  or 
one  man  to  every  forty  at-rts, 
the  700,000,000  acres  of  forests 
tngage  only  r20,0<X)  men,  em- 
ployed in  harri'itting  th«  limlier 
and  getting  it  out  to  the  nearest 
[Miintit  rjif  «hipm<-nt,  or  one  man 
to  every  5,800  acreB.  This  dif- 
ferenuc  iauspocially  largv  in  Ihii* 
country  because  mt-at  of  tbo 
labor  that  ia  employed  in  our 
forests  is  i-ngagod  soIl-Iv  with 
harvesting  and  transporting  the 
tim)H:<r  ('ro)M,  anil  practically 
none  with  forest-culture  proper, 
which  is  Btill  in  \ta  inwption. 
But  cvco  in  forests  managed  most  intcnaivoty,  only 
one-t«ntb  to  one-thirtieth  of  the  labor  required  by 
an  ucn.'  of  farm  land  is  neetW  per  acre  of  fore^- 
land.  Thedifferent  branches  of 
agricultural  production  may  be 
arranged  in  the  urdor  in  which 
each  calls  for  labor,  beginning 
with  that  which  ne^.*  k-iut.  as 
follows:  Ranching,  wood-grow- 
ing, bay-rui.4ing,  production  of 
cereals,  fruit-growing  and 
truck-farming. 

At  a  smaller  eXjiendituro  of 
labor,  fori^at  bind  is  capable  of 
producing  at  the  same  tinioan 
equal,  if  not  a  gn-aler  amount 
of  useful  vcguLublc  substance 
than  farm  land.  Thus,  common  farm  crops  yield 
on  un  awragi'  3,400  to  4,li00  pounds  of  v»e;6tabl» 
sutistance  per  acre  ;  of  this,  only  about  une-third 
(1,000  to  l,fi00  pounda)  is  in 
the  form  of  grain,  An  acre  of 
forest  producea  under  human 
care  R.fiKK)  to  10.000  pounds  of 
vegt^table  substance  annually, 
and  o(  thix  about  om^balf  ik 
in  the  form  of  woud.  the  re- 
mainder being  roots  ('l.>0 
pounds),  and  Ii>bv<-j(  (.'J.OOO 
pounds).  L>edactine  from  tho 
wood  the  amount  of  watvr  bold 
by  it  mechanically,  there  re- 
mainn  l.rri»  to  ?l.fiOO  iKiunda 
(dry  weiuht)  of  vegetable  sob- 
iitiincet  a-i  the  product  of  on<(  aero  in  one  year. 
Patting  theM  facts  together  with  tho  t'-ensus  fig- 
ures, according  to  which  ther.;  is  one  man  for  wery 
forty  acrvs  of  improvtKi  farm 
land,  the  inference  may  be 
drawn  that  in  agriculturt-  the 
labor  of  one  man  is  instrumeo- 
tal  in  raining  annually  40,000 
to  fiO.fXKl  pounds  of  useful 
Vfj^table  substance :  the  same 
amount  of  labor  «pend«t  in  h<m««^'«*pI. 
growing  wood  crops  could  pro-     um'  «Mw*Brt««»). 
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iaeif  uriior  fori-iit  niniiag^-mont  of  ftiniilir  mt<*n»!tv, 
belwepn  4IX),000  iinii  (ItlO.iKW  pounds  of  useful 
▼ef^tablc  jtnbatance,  or  U^n  limes  m  much.  These 
figur<»s  tif  c&ur«u,  niuift  nut  be  a>n»id- 
ercd,  even  for  u  tni>iiieiitF  as  abeolute. 
To  liegin  with,  thu  average  atrcaKc  nf 
farm  land  cuUivBUtl  by  one  man,  as 
given  by  the  Censiifi,  i«  altogether  too 
VdTff*.  Rinoi.'  not  all  land  thiit  h;i«  Ikwh 
reported  aa  improved  farm  land  ia 
actually  cultivattd,— a  gr«.'at  port  of 
it  remaicB  idlw.  Thi-ae  liRurM  aro 
rnfruly  brought  forward  to  iJliifitrate 
appruxImiiMy  llif  n-lativt-  n'llc  which 
labor  plays  in  itie  production  of  wood  and  of  ajri- 
cultur:i)  |iro(luct«. 

CapUaL 

Wood-croppin.(t,  to  be  done  coctinuoualy,  needs 
tnveatment  of  capital,  and,  in  a  certain  »l-ii8i;,  of  a 
larKL-r  ruiiiliil  Lhun  in  re- 
quired for  farm  ins.  Th** 
form  In  wJiicli  mont  of  thu 
capital  ia  tiei)  up  in  wocid- 
cronping  is  very  charsc- 
teriBtic  of  forestry  as  an 
iniiiiHtry.  It  in  not  the 
land  that  claimamotit  of  the  invL-tttmi'nt,  sintL'  lunJ 
devwtud  tfi  forvNt  growth  is.  aa  a  rule,  poorer  and 
therefon-  h;w  :t  fonjtiilwrably  I(iwi.t  value  tlinn  farm 
land.  Nor  do  biiildiiip;, 
tools,  machinery  or  labor 
absorb  much  capital,  be- 
cause all  these  itcuis  arv 
a  Boun-e  of  ctiiwidi'nibly 
less  expenditure  in  for- 
cwlry  thiin  in  farming. 
The  forest  crops  do  not 
TiifA  huildingiK  to  bouhi 
them  ;  the  toola  uAod  in  harventini;  orcnrinfr  for 
the  liarvrat  arv  very  .iimpk  and  incx|ieut>ivc  ;  tbu 
applicntiun  of  mnrliinery,  with  iit  ennccntrtition 
and  division  of  klior,  is  v^ry  rirciiriscribwi  becnu»* 
of  thi-  liu!kin>f«  of  ihw  prixiiicl. 
and  because  variety  in  the  eiw 
snil  fthii[H-  of  tn-i-s  rviguirra  tho 
constant  exerpiso  of  jad^^nt 
on  the  part  of  the  wood-cutter ; 
there  are  no  iu»*is  nor  manuru 
to  buy  ;  very  little  wages  need 
b«  paid.  In  other  words,  the 
capital  needed  for  defray  ing  Iha 
cumnt  oxpnsDB  of  growine 
wmid-crops  is  smnll  ascompsrod 
t«  that  needed  for  raising  ajrricultural  crops.  Thus, 
while  in  Kurope  the  ciirrvnt  expendituru  p«r  acre 
(if  forettt  land  manaKed  mflcit  intensively  does  nut 
i-xcceiJ  two  doliiirs  on  the  nverase. 
.-uxordinR  to  tha  fignres  of  the 
United  Htat«e  De- 
part Rinnt  of 
Ai^iculinre  for 
1893,  the  ccet  at 
vie.  457.  "<Trr  raiding  wbaat 
BUc*  nnni'pitM  Mmrimm).  and    Com    CTopR 
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in  this  conntry  was  $8.SS  and  J8.6S,  rwpcctlvoly, 
not  inciudinff  the  rent  for  land  and  the  cost  for 
BTiperintendence. 

The  chief  demand  for  capital  id  oontmuoua 
wood-cropping  if^  the  necetwity  of  keeping  a  large 
aup|i!y  of  KfowEiig,  [RimBturc  trec«  on  thai.  Here- 
in U  the  most  essentiul  difference  between  forestry 
and  agriculture  :  whiln  farm  crop*  mature  in  one 

SvAr.  nil'}  all  that  hnn  grown  during  tlm  year  is 
arvested  at  the  end  of  the  a&iuion,  trees  tnuBt  bo 
left  to  grow  for  many  ycare  bcfor«  8all)<!iQnt  wood 
of  the  deaired  kind  accumulates.  A  tree  is  not 
itiirn  old  ;  ttlfirlinc  from  the  »ced  or  stump,  it 
gruwH  in  height  and  thicknemt  year  after  year 
until  it  reaches  the  size  re<iuired  for  the  market. 
ir  thti  m(j!it  ni»rki.-talilu  size  m  attniiifl  at  the  a^^e 
of  eighty  years,  thtn  to  secure  the  best  retams  it 
innst  ho  !<*ft  on  the  (rround  f«r  tighty  yean  to 
accumulate  the  requi)>ito  amonnt  of  wocni.  if  one 
eijihly-year-old  tree  is  to  Iw  cut  each  y«ar,  there 
must  be  on  hand  ncvLoty-nino  trocs  of  ugee 
\*arying  from  one  to  seventy-nine  years.  When 
one  i'ighty-year-i>ld  tr*<e  l«  cut  down,  seventy-nine 
trees  must  he  left  standing,  because  they  are  all 
niH-dod  to  produce  annually  that  one  mature  tre«. 
Continuous  wood-cropping  require*,  therefore,  an 
accumulation  of  a  larice  amount  of  immature, 
growing  timber,  which  forms  as  emcntiiJ  an  ele- 
ment in  continuous  woorl-prorluction  aa  machinerjr 
doe*  in  a  factory.  Whil«i  the  farmer  may  dispose 
of  the  prudueU  uf  his  annual  harvi'st,  the  grower 
of  timber  croris  is  comiielk-d  to  leave  the  annu^ 
irro*th  madti  by  the  trees  for  a  ncmbor  of  years, 
and  in  this  way  must  lie  up  in  RrowinR  trww  a 
capital  fHjual  to  the  ui;t;reenite  value  uf  the  unsold 
annual  crops  of  the  whole  |>eriorl.  That  the  i^row- 
ini;,  Ktill  iiiimaUire  timber  is  a  Tvi\l  capital  mid  not 
an  imaginary  one,  is  only  too  welt  shown  by  tba 
U-mplation  to  which  so  many  owners  of  iimal) 
timk-r  tracts  succiimh,  to  rpnliiV  on  it  prematurely 
by  avlliiig  it  at  the  tirul  oppi.'O'tunity. 

Thu  lart,'L-r  the  required  silk's  of  trees,  or  tbo 
lonffer  the  period  needed  for  their  maturing.  Iha 
larger  miift  lie  the  stock  nf  yonne.  growing  Ireee 
on  hand,  and  consetjiiently  the  larger  must  be  the 
capital  titid  up  for  conlinuous  production  of  wood, 
and  v\c'>  vvthh.  Thu«,  U>  supply  continually  an 
annual  demand  for  the  product  of  one  aer*  of 
eighly-ye«r-wIJ  trees,  a  total  area  of  elKlily  iiona 
is  needed;  while  one-fourth  of  the  area  would  be 
sufficii-nt  to  grow  every  year  one  acre  of  twenty- 
year-old  tree*,  such  as  would  make  fence-pujt*. 

In  fcireata  niannjfed  systetnaticiliy  for  continuoos 
tjmtier  eTO|is,  the  growing  sluck  of  wond  usually 
amounts  to  7r>  or  SO  )>er  cent  of  the  totsl  invest- 
ment. For  this  rwL<on.  the  raising  of  continuous 
crops  of  lur^e  timber  for  coostniction  purposes 
can  he  done  adrantaeenuHly  only  on  cnnaiderable 
forcMl  areas,  with  a  1arj;e  cHpllal  tied  up  perma- 
nently in  young,  growina  trees.  The  owner  of  a 
email  wniHllot  will  int-vituby  Hiid  it  mnttt  proAtabl* 
to  raise  chiefly  lire-wooii,  mine  propn,  fot)(ri>-nMtfl, 
tine,  and  simibr  timber  prfxluctt*  that  Kqnirv  a 
conipurativi'ly  short  time  fi>r  tbeir  production, 
Qfiing  for  that  purpose  only  quick-growing  apecieo* 


or  manaj;inf;  his  totvni  us  uprouta  which  pooBiH  at 
nn  early  age  a  CA|)acity  for  more  rapid  growth 
than  trvL-a  stiirU-tl  fniin  scwl.  The  fact.  Iin**vt-r, 
that  the  woodlot,  aa  a  rule,  ia  not  an  independent 
Bnt«r|)ri8e,  but  an  a<ijnn(:t  to  farming  or  ttonie  other 
btisinecs,  unabW  Hit  ownv-r  to  raanat^  it  not  on  u 
Ktrictiy  financial  baais.  becaufie  of  the  many  bene- 
fits which  be  dorivtut  from  it  indiruclly,  in  th'U  form 
of  windbreak  or  ahel(«r  to  hie  cattte,  in  addition 
to  tlie  produots  raisfd  for  his  uwii  horrti^  cim- 
iTumption. 

Tb«r«  are  «I*o  purely  technical  rwisnns  whicb 
make  extensive  fuivxl  IravtH  Ix^tttT  adapted  for 
raiiiing  timber  cropa  than  Bmall  woodiota  would 
be.  In  n  largo  forcitt  the  proper  distribution  of 
truea  of  varionH  ae»»,  which  is  bo  essential  to  con- 
tinuous woi>d-crDpi)ing,  can  be  morewwily  attnined; 
cm  a  large  tract  the  main  body  of  foreat,  being 
w«iH  protectwl  by  the  outer  rowa  of  trues  on  the 
edt{»  of  tilt!  forest,  suffers  kwei  fmni  witii]  th:i]i 
amall  woodlotH,  which  are  frequently  exposed  to 
the  swMrp  <it  galo-*;  in  a  tarf;«  fon-Ht  thcT<;  art- 
always  more  seed  trees  and  more  aeed  on  bund,  and 
thu  (wnditiiiiiM  for  stiirtinKanfW  crop  ar«  Rtncraliy 
more  favorable  than  un  amall  truct^i. 

Timber  crajM,  unlika  farm  >rrops.  can  not  be 
managt!!]  very  inten#lvL>ly.  Int*-n»ivo  ]ndu»tri««  are 
characterized  by  their  capacity  for  abBorbinK  a 
flon«id*mhlo  araoiint  of  labor  ;  and  for^ttrv,  with 
the  exception  of  herveHtine  timWr  cro;w,  oilers,  lu 
has  alretidy  btu^n  pointed  <riit,  but  little  o|i|>ortiinity 
for  the  Bpplit^ution  of  l.ubur.  Bi'sidM.  fon-.'iL->  fcrovj. 
&H  a  mle.  on  the  poon-t^t  saWn  and  rnQKhent  aitua- 
tioui,  which  maketi  any  intensive  mamtttement 
financially  unprtjfitable  because  of  the  ex[»enditure 
being  nnt  of  proportitm  to  thi.>  powiiMo  gain  in  n>it 
retoma.  If  to  thia  be  added  the  fact  that  it  takes 
100  to  IGO  yican  for  trws  to  r«at.'h  lar^e  dinien- 
siona,  and  therefore  only  thv  or  yhs  of  the  total 
forest  area  Ciin  he  cut  over  every  year,  if  annual 
miBtainod  yields  of  lar^e  tinilwr  are  dtwiri:<(l.  the 
need  of  vast  foreHt  areas  for  citntinuoas  wood-pro- 
doctlan  liecomtv  oelf-ovidont. 

All  this  taken  together  emphaslaea  tho  impor- 
tance of  capital  a«  a  factor  in  the  prodiictioo  of 
wood  crops,  and  has  even  iul  to  de.'i«l|;natinK  for- 
estry as  a  "capital  int«?nnivi: "  indostry  in  distinc- 
tion from  aKricaltiirv  which  rci|uIro>i  a  rolallvtdy 
Bualler  Hied  capital  but  a  Jarj^cr  amount  of  labor. 

Tho  lhn-*i  main  fact«rsef  furcMt  production  may 
be  tbtiB  arran^ccd  In  the  order  of  their  importancft : 
Kature,  CApital  and  labor. 
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Ralsiiie  tbe  Timber  Crop. 
By  Samurl  B.   flirra. 

Treea  may  be  divided  intn  two  claasw :  (I^ 
Tho*e  that  are  called  shade-vndnring  or  tolerant^ 
and  (.2j  those  that  an>  lif'ht-de-  ^ 
nandin;;  or  intolerant.  These  " 
vhuractvrit^tice  of  treta  are  of 
great  importance  in  considerinit 
the  auhject  of  tlit-  renuwiil  of 
growth  on  forest  lands,  or  even 
in  the  nintt^-r  of  iilanling  land 
that  is  not  yet  in  forest.  While 
it  ia  not  an  atwolute  rule  that 
tolerant  troeahnvu  a  thick  rattie 
of  folia([«,  and  intolerant 
hav«  open  foliujic,  ytt  thre 
statement  ia  so  generally  true 
that  when  this  characteristic 
i«  known  It  Bcrves  m  a  vyry  ''\ 
reliable  indication.  Among 
onr  tolerant  trees  mav  be 
n^entioned  the  spruce,  balHam, 
white  cedar,  red  cedar,  oak, 
humbeam  and  hard  maple. 
AmonK  our  intolerant  apeciea 
are  the  poplar,  cottonwood, 
willow,  soft  maple,  birch  and 
jack  and  ri-d  pine. 

The  idriil  forwt  i*  oni'  that 
mi^'ht  bii  called  a  two-storied 
alfair,  that  i^,  having;  an   in- 
tolerant Bpfcicfl  abovR  and  a 
tolerant   speciri*    b«^kiw,  much 
the  same  as  in  a  cruji  of  fom, 
whi'ro  we  may  have  pumnkins 
growing  tnder    the   shfulc  of 
tiiv  corn.   Trees  protect  one  an- 
other and  are  mulually  helpful, 
and  as  a  nile  are  moat  hardy 
when  uniwn  in  trronjw.    Trtes 
b\bo  interfere  with  one  another, 
and  in  their  strufffile  for  Hfiht 
and  soil  iirivili^grti  thi-r  wonkcr 
trees  areoftenenppre^ed  and  per- 
haps all  of  thi^ni  art]  injured.  Un 
the  other  hand,  cmwding  forcw 
them    tfl    take  on    an    upward 
growth  and   kills  out   the  lower 
branchm.  which  is  necessary  for 
th«  prorliiction  of   rt>od   timber. 
Trees  that  grow  in  the  open  hava 
side  branchcifl  and  make  inferior 
lumber  that  i.-*  full  of  knotti. 


Fig.  4W. 
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Tht  forest  rotaliaa. 

There  ia  a  popular  fancy 
that  a  natural  rotation  of 
trL'1,4  etistA,  and  where  soft 
woods  are  cut  hard-wfiAds 
naturally  follow,  and  the 
rerersc.  In  reality,  tboru  u 
little  to  jiLitify  this  notion. 
L'nder  natural  conditions, 
sometimes   hard-wood   will 
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follow  pise,  or  pine  will  follow  the  hard-woods. 
•mher*:  thu  two  won  nixM]  at  tht  time-  of  cuttine 
tad  tlten  ww  on  the  eroond  a  foani;  growth  whiCA 
kad  an  oppartuaity  to  grow  when  its  competitor 

was   rMDOTcd. 

When  land  ui  mrrvniy  burned  aft^r  bein);  cut 
oTi^r,  thi-  trMM  that  show  int  919  tiki  kiods  that 
prculuce  aaed  in  ^reat  absn^ance,  and  whose  aeod 
will  float  longdlstaMM  in  th«  wind,  aaeh  aa  poplar 
aad  birch ;  or  eW  thoot)  bavins  fruits  effpeeially 
liked  b^r  birda,  such  aa  th«  biH  cIkmtt,  wliich  ia 
widely  dutribDted.  TW  pine,  and  perhaps  other 
treefl,  may  come  in  Ut<T,  owine  to  their  Wing 
sewlei]  lal«r,  or  owing  to  the  Later  adveat  of  con- 
ditiona  favorable  to  their  Kurmination  uid  growth. 
It  may  oftvn  happen  in  th«  cnw  of  borned-ovcr 
pine  land,  that  pine  seod  ia  dii'tnbDted  over  it  the 
first  year  aftvr  it  it  burned,  but  owing  to  the  lack 
of  protection  from  the  mu  the  ynang  aeedlinKS. 
which  are  rery  dflicat«!  ani)  n-«]u!re  slinht  shade, 
ar«  d«»tn>yed. 

On  the  other  hand,  the  young  po]klarfl,  on  newly 
elearvd  land,  nuiy  ilnd  ju«t  lh«i condition  for  growth, 
and  th«  land  becomes  thickly  seeded;  later  there 
MUMS  a  general  wcttkeaed  condition  of  th«  poplan 
by  reuoR  of  too  ranch  crowding.  I' nder  the  growth 
of  these  wealiened  poplarci,  pine  oecdlinga  may  find 
thi)  right  conditions  of  Hhixie  for  their  most  sue- 
ceoafal  growth,  and  will  gradually  force  their  vay 
op  tkroagh  th«  poplara,  and  finally  hill  thorn  out. 
On  tha  other  hand,  the  poplara,  birchefl  and  other 
tmea,  grasa«»  and  HhniU  growing  on  the-  land  whvn 
thtt  timber  is  cat,  may  make  »o  strong  a  growth  as 
tn  kill,  for  a  titnt^,  the  young  pine  seedlings  that 
are  on  the  Und. 

FitrcM  rtgeneralKm. 

The  terra  regeneration  ia  commonly  naed  in  for* 
ertry  to  aignify  the  renewal  of  forMt  trwa  on  the 
land.  It  is  a  convenient  term  and  well  wnj-thy  of 
guneral  use.  The  different  fornm  of  rcccnrrution 
may  bo  referred  to  as,  (1)  regeneration  bv  natural 
seeding  :  (2)  regeneration  by  artificial  w^ing  :  (^> 
regvneration  by  plant«d  seedlings :  (4)  regenera- 
tion by  planted  cuttings;  (5)  rwgeneration  by 
eproata  and  nucken  (t.  o.,  coppice-growth). 

The  method  of  regeneration  bent  adapted  for 
one  section  may  n<it  be  at  all  flltixl  for  another 
•action  onderdilTcrent  cimditiumi,  and  often  it  is 
beat  to  coralline  two  or  more  of  the  different  forms 
of  reeeneration.  Whure  natural  regeneration  of 
raloable  species  can  be  easily  brought  abimt,  it  ia 
ganerally  the  bi^at  prnc^Cice.  This  ia(isp4>cially  tnic 
in  Mctions  where  timber  is  comparatively  cheap, 
as  is  generally  the  c«f«  in  this  country  where  the 
rettims  from  the  land  c<in  hiirdly  he  expected  to 
pay  for  any  great  amount  of  labnir. 

(1)  Mi/iirrii  rtffr rural u>tt  ty  stnl  may  he  greatly 
aaBbted  by  atirring  the  surface  of  the  eeil  in  good 
■aed  years,  joat  before  the  ikvd  is  acftll<'rivl,  and 
by  thianlngenoogh  to  let  in  light  and  air  to  thf 
seeillings.  When  it  ia  desired  to  have  an  open  fii-Id 
adjoining  woodland  thua  sented.  the  land  may  be 
plowed  or  loosened  with  a  disk  harrow  or  drag,  and 
<ot  in  nuch  condition  lui  to  maku  a  sufficiently  good 


seed-bed.   When  the  soil  will  net  peniit  of  saeh] 
eicepti^'nal  triiatnient,  it  may  b«  loosened  by  si 
drag  made  by  tying  together  aeireral  oak  braai^etj 
or  amall  loga,  which,  when  dragged  over  the  ground^ 
wveral  limes,  will  gradsally  break  up  the  surfac«k. 
This  will  be  especially  nee  wary  whvre  there  ia  a  I 
thick  oav«riitg  of  mold  or  "dnlT  on  the  land.  This 
sams  method  of  stirring  the  soil  is  appUcaUe  when 
the  land  ia  to  be  aeedod  by  hand.  Good  seed  years 
do  not  often  occsr  in  our  most  desirable  species, 
and  it  a  rery  important  to  take  advantage  of 
these  gnod  yean  when  they  do  come. 

Natural  nMieeding  ia  auaost  the  only  practical 
means  of  nnttocking  large  areas  of  forvKt  landi^ 
aa  other  methods  are  too  expulsive.  It  generally  ' 
takes  plne<'  rc-ndily,  and  the  dtwf  rosson  why  it  it , 
not  more  socoeasfDl  is  the  fre>)D«nt  detraction  of] 
the  youBg  seedlings  by  Ercis  by  cattl«  and  improper ; 
motiiods  ol  logging. 

The  methoih  of  cutting  adapted  to  securai 
natnral  regeneration  by  seed  In  the  f<wvst  naturally 
Beparste  themselves  into  three  Rystems.  each  of 
wnleh  may  be  best  adapted  to  some  iiieclal  condi- 
tions. They  are  known  as  <1>  the  seleetion  method  ; 
(2)  the  strip  method ;  (3)  the  »l>ro«lt  method  ;  and 
(4)  the  groap  method. 

Selection  method.  The  selection  method  refers 
to  the  cutting  of  matun*  trees  and  the  remoral ' 
of  inferior  treea  to  make  room  for  the  better 
kindx.  In  this  syst^^m  much  cnrv  shniiid  be  vxer- 
ciaed  te  prevent  the  growth  of  gra«s,  which 
generally  comes  in  when  the  cutting  is  dene  mor« 
rapidly  than  the  Mi;ding  tivoseaa  ssod  the  bare 
land  and  fnminh  it  with  a  gnod  ooreriDg  tluit  will 
keep  out  the  gras  and  other  weeds.  On  the  other 
hand,  it  in  jont  a.s  important  to  exercise  great  cire 
in  providing  );utlici<L-rit  light  for  the  young  seed- 
lings which  have  started,  ao  that  they  caa  make  tii 
good  growth  and  not  be  ithaded  oat  by  the  oId«r 
trees.  The  remoral  of  a  single  tree,  even  though 
it  be  a  large  one,  often  lets  in  so  little  licht 
that  i!tfefl1inga  cannot  get  u  good  ntart.  For 
thta  reaaon  the  gmnp  method  (re^rred  to  later)  is 
probably  Iwel  »<iaiit<^H]  for  gi-nernl  use,  sinca  It 
opens  up  a  snHicienl  sn&c^  lo  warrant  cenaidenble 
attention  being  paid  to  socoring  good  conditions 
for  the  young  seedlings. 

^tri|i  mi'thiil.  -  The  strip  method  may  he  used  to 
advantage  where  the  soil  and  tre«  growth  is  rerj 
uniform  over  large  araan.  The  strip  method  is  a 
form  of  clear  cutting  and  ia  chiefly  applicable  to 
large  tracts  of  even-aged  pure  stands  of  eonlfera 
or  any  light-cieod<M]  sp^ies  and  when  there  b  a 
ready  market  for  timber  of  all  fizea.  The  location 
of  the  eitripfl  and  their  alternate  cutting  involved 
the  laying  out  of  plun  of  munagvment  for  many 
yeani  ahead.  The  woodlot  owner,  therefore,  will 
seldom  find  it  nt«e«ary  to  resort  to  this  method  of 
forest  treatment. 

ITndw  thia  aystem  the  tn-ej  are  removed  in  nar- 
row etrips,  as  a  rule  not  wider  at  any  time  than 
twice  tile  height  of  the  treeu,  so  that  the  remain-  | 
ing  oilier  trees  can  easily  rensoed  the  denudtd  land  ; 
hut  the  beat  width  of  the  strips  will  depend  on  the 
species  and  the  local  conditions.   For  example,  in 
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tbe  MW  of  oak,  porh;i|it(,  tho  ^trijiit  KhntiM  not  he 
wider  tbaa  tW  h«iKM  of  the  trees,  while  in  the 
COM)  uf  biK-li,  t.-lm,  muplt;  and  piiiee,  thu  strips 
might  exceed  in  width  six  or  L^i^ht  timus  the  hoight 
of  tho  trevs,  and  still  tht-y  would  he  rt-flee<Je(J  siic- 
cettsfally.  ittidi  etriji*  tiboulil  ip.-iiut:alt,v  Vn>  xUrti-ij 
on  thc>  Ride  a|tpngite  the  prevailing  viais  at  Heeding 
time,  RO  thikt  th(4  lUM'd*  may  h(i  hlnwn  nn  to  thu 
di^imdei]  land,  Of  courw,  in  th«  case  of  oak,  heech 
ADd  mmilar  lri.-i.-rt,  wbt^ri;  th«  wind  hua  cumiJura- 
tively  little  effuct  on  the  carrying  of  the  seed,  thin 
point  lit  not  U>  tie  <«o  miK^h  inRiDt«d  on. 

Grou[t  raelhwd  (Pig.  4t);0.— The  gronp  method  ia 
as^tem  of  cutting  irrc^nilar  Htripa  ituceeeiiivelv  on 
Urn  Inside  of  certain  gT<iit)iR.  Thin  may  Ixt  tvrmi<d  a 
natural  method,  and  for  general  use,  especially  in 
mixod  woods,  and  whurxT  the  land  and  trvv  condi- 
tions are  rather  variuhlc,  it  is  much  tho  best.  If 
this  8y)«tem  Ia  follnwi^.  one  c^n  wlapt  the  method 
of  cutting  to  thoditr«n.'nt  «p«ci<^«Hni]  to  tht'ditfer- 
«nt  eonilitioiu  whieh  may  be  found  in  the  fnrest. 
For  exftnipl<>,  n  tamaraiik  swamp,  a  dry  knoll  cov- 
erdd  with  auk.  a  stt^n  hilliiiile,  and  le'vel  rich  rocky 
land  covered  with  v\m,  and  v«ry  ••Stvw  various  othtr 
ccoiditione,  would  ver>'  likely  all  be  Included  in 
almcMt  any  forest  track  of  confiiKtrable  aim!  in  the 
northern  dtatea,  and  ea<'h  luirl.  for  bwtt  results, 
iihould  roL-eive  Hpecial  treaiment.  I'nder  thiKplan 
*■(!  Clin  In>(;in  with  one  K^'i'ip  '"  w.'ViTii!,  and  we 
can  Blart  our  regfRenilion  in  each  group  ]>erhapfl 
when;  there  i«  a!n.-ady  a  K'">i  growth  ef  dwirablo 
young  tre^.  In  fact,  this  ityetem  givtit  us  a  chance 
to  begin  regi-'U'THtion  where  the  Kmit&st  w-cewiity 
or  the  beat  opportunity  fur  it  already  exiHtH.  The 
8iu>  of  tho  opaninga  will  depend,  an  in  the  Atrip 
tnethud,  on  tho  ttpoclofi  grown  and  on  the  natural 
conditions  of  the  land.  Ai  a  rule,  the  tirat  open- 
ings nhoulrt  he  on*-fourth  to  onct-half  acre  or  mnre, 
and  the  etripa  taken  nraund  iiww  openings  should 
Dot  esceol  in  width  the  height  of  the  In-eH  in  the 
Btrips  next  to  be  i^at :  but,  as  pri-viously  tstatfKl. 
this  mattf^r  Ehould  lie  determined  largely  by  the 
kind«  of  treeji,  S^ucceMtive  xtripK  Hhould  be  cut 
only  when  the  previous  KtrJpa  havu  become  well 
ftookwl  with  treea,  that  in,  when  regeneration  is 
aceoinpli»ihod.  Of  coune,  tho  nygenvnttion  in 
etch  of  these  atrips  shoDld  be  given  the  same 
tan  thut  would  Im-  givun  to  any  weli-managed 
forest  in  order  tn  bring  about  a  predorainBnce  of 
the  moat  valuable  kinds  under  the  be«t  light 
and  stiil  c'lnditions. 

(2)  HeyrTteraiion  bj/  artijitial  awrfinjj.— Ocenaion- 
•Ut  it  may  be  do«irablo  to  »ow»f*-d  in  woi^idUnd*. 
Thu  ia  often  the  case  with  aeh,  hard  maide  and 
birch,  and  with  our  nut-bearing  tn-iw,  such  us  black 
walnut,  butt4.'rnol.  tho  hickories,  chefllnul  und  oaks, 
which  readily  rern-w  theui-ielveH  by  Riich  rai-ans. 
Th«H>  ni»y  be  planted  in  xpjts  or  broadcanled  after 
the  land  haa  ta^en  loosened.  In  the  caae  of  nine  and 
ipTDCo,  howex'i'r,  mcc«**  is  uncertain  under  such 
tTMtment.  and  should  seldom  be  attempted.  I'er- 
bspa  it  is  mwt  ot-rtatn  to  furrow  out  Iwtwcen  the 
trees  with  a  plow,  where  it  U  pr-icticshie,  aa  it 
might  be,  for  exampli',  an  tionio  of  the  Handy  lamia 
of  Wiscoiuin  and  Michigan,  whuri*  furrows  might 
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be  run  batWMB  the  treM  or  tlw  land  looeened  in 
patches  v^  A  toe.   In  Ibeae  furrows,  or  in  patchva 

in  thi.-  foreet,  thu  seed  of  pinu  or  ^prucu  might 
often  find  jimt  the  right  conditions  for  growth. 
Such  melhoiia  of  treatment  are  oticaniunalij  u«m) 
in  the  pine  furettU  of  northern  Germany,  to  M>ci]Te 
a  regeneration  of  Scotch  pine  and  beerh.  When  the 
seed  ip  to  be  nown  in  patchvit,  these  shonW  seldom 
be  over  two  square  yards  in 
arva.  FVum  thc^io  palchvK 
the  seedlings  may  lie  »ct  in 
nwar-hy  oiteningH.aflt-rthey 
are  welt  established.  Thiii 
tre.atnieiit  can  be  made 
«ucce«iful  only  wh4>ro  lb* 
standing  trees  afford  the 
proper  xhadv  condiliuiu  for 
the  seedlings. 

Under  Bome  conditinn.'s 
tree  aeeds  may  be  sown 
broadca.4t  on  the  land  nnd 
Ih)  covered  by  the  iriading 
of  sheep.  This  would  often 
work  well  in  the  ciikc  of 
bruahy  paoture^  on  rocky 
land.  Ash,  box-rider,  maple, 
pine,  beech  and  oilier  true  s(e«bt  an?  .«ometEm^ 
sown  in  clear  fields  with  oats  or  other  grains, 
whiire  the  fttraw  pr()t4:'eU  from  the  sun  in  sninmer 
and  the  stubble  holds  the  snow  and  ncU  u«  a  winter 
pwtvttii.-n.  Swdtt  vf  aah,  maple,  elm.  and  some 
other  trees  mav  Homctimeit  be  i^uwn  to  advoota^ 
in  thu  liiliti  will)  corn  in  prairie  planting,  and  wil- 
low cuttings  may  bt-  usi-d  in  the  ttume  way,  or  Ihuse 
may  he  planted  in  the  hills  with  lw?.ins. 

(3)  lirtfriirTnliitH  hi)  jiliinfinij  iit>''//i*wjj(i.— Tho  rft- 
generation  of  l;ind  by  planting  neetllings  Is  prac- 
tici>d  to  cfnsidirnhle  ext4>nt  in  section.*  where 
tiint)er  is  high  in  price.  For  instanco,  in  parts  of 
ile.->tten  it  in  no  uncommon  aight  to  see  largo  &reat) 
of  land  planted  in  spruce  at  aa  n^gular  inlini-als  as 
com  isi  pknUid  on  cultivated  land ;  when  the  crop 
is  m«tur«>  it  lit  Uiken  out  by  tho  mots  and  th« 
land  plowed  and  again  planted.  In  the  parts  of 
Hcwen  m-.UTn-d  to,  however,  there  is  a  good 
market  for  evt^n  the  stumpM  of  tre^s  and  the 
8RialkT  twigit.  Such  a  eonditioa  is  seldom  foand 
in  any  part  of  the  United  Slates. 

There  is  a  large  part  of  this  country  where 
the  land  cannot  be  storked  with  valuable  tre«8 
without  resorting  to  replanting.  This  is  often  the 
most  economical  way  of  necoring  a  stocli  of  conif* 
oron*  trwM  in  almost  any  part  of  the  Unit«d 
States  under  the  conditions  which  freiguently  pre- 
vail on  our  cut-ovef  lands,  when'  there  is  vcrj 
little  choBCB  for  natural  or  artificial  regcneru- 
tion  of  dwirabte  kinds  by  seed,  owing  to  the  f.icl 
that  all  setil- producing  tiww  w«n*  cut  when  the 
land  was  logged  or  have  since  been  destroyed 
by  tiro,  and  the  ground  coven-d  Uy  a  growth  of 
grass,  raspberry  bushes,  other  weeds  and  inferior 
small  trcos.  Seedling  pinw  ofli^n  can  be  st-t  out  at 
int^rralfl  of  perhaps  t«n  feet  apart  each  way. 
under  condition:*  where  they  would  be  sufficiently 
crowded  by  the  we«dii,   popiars.   hazel-brush   and 
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otWr  growtliB,  ao  thu  tk»f  wnld  take  am  u 
aiirii^t  focBi,  qtut«  five  from  bnaekce  ootil  thvir 
iop»  uderiaoa^  ■fter  whioh  Uiej  vooU  profwrly 
crnni  one  nutber.  Snch  plmH^j  often  can  be 
iaae  at  u  eipeoK  of  kv  thas  two  doU&n  per 
acre.  Id  pisituig  MeJIingB  sader  mcb  conditioiu. 
tike  beat  aafll«a«tit  to  oae  is  a  matbock,  with  whieb 
a  sfae*  a  loot  or  sore  In  dUmeter  is  cleared  of 
bram  aad  the  aoil  broo^lit  bto  eoadilivn  fvr  tbv 
awJHagi.  Under  twj  faranble  oooditiooa  the 
work  cso  be  done  far  erea  a  leas  Score  tbaa  that 
givML  It  to  not  too  mocfa  to  expect  tliat  a  mao 
sod  a  boj,  in  a  day  of  ten  boon,  under  reaaoa- 
abl/  farinbla  ooodKiowt,  can  plaat  at  lewt  IfiCO 
aaedliaga  and  haadle  Item  witJi  all  the  care  sm- 
aaaarjr  to  keep  tlie  r«oU  from  gottiag  di?.  Pine 
•ad  «iiniiC«  ttfillfngii  an  best  kefit  in  a  pail 
partially  filled  witb  vater  wben  carried  to  th« 
field. 

After  the  peedlioRs  are  plaat«d,  it  U  necea* 
sary  for  noec^is*  that  tb?y  be  kwked  after  fur 
a  few  jean  a&til  they  are  well  eetabliabed.  other- 
wiaa  taey  nay  be  amotbcred  by  tha  nrroundJng 
waada  and  troea.  It  is  a  good  plan,  onder  eacb  con- 
ultima,  to  ro  over  the  taDd  at  ttaat  onct;  in  tbe 
aantmervitli  a  laise  knifv.  and  with  a  fc-w  sUflbea 
gire  the  planted  Medlingi  an  advantage  orer  the 
aurroDBiling  Tagatation. 

In  the  plantini;  out  of  old  fields,  where  for 
.sny  reaaon  it  may  be  ondednhle  bo  (dow  the  land 
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Sonth  Anuu.  tmn.  Tmri  iirantjr  Ti>ur  rcinVil, 

-cntirvly,  n  g(v>d  condition  lor  plnntinf;  may  be 
«e«8n<d  by  farrowing  out  in  autnmo  wb«ro  it 
is  diuairtNl  to  pfant.  and  in  the  sprinK  plantinR  on 
the  edKu  of  the  furrow  where  the  anil  ban  fallen 
fnnn  the  furrow-allce.  In  the  cam  of  hiUsMea 
of  LhJH  kind  that  are  liable  to  wash,  tho  furrows 
ahnolil  mn  iu'mhh  tht'  )ilo|w   nii'l  la*  nimlo  ti^iurly 


ferel,  or  with  a  geetle  alope  so  that  (he  water 
will  foQow  tbr  furrowa  wttho«t  catlyias  tlvem. 
Ilkow  f uTTowa  wiO  bold  tba  water  aadiravnitb* 
aeedlings  drying  oaL  On  wei  lead  nwJIhp  are 
soaatiiBce  planted  «a  tlie  an^aoa^  aad  the  bdQ 
ateeaded  ap  over  the  nwCa.  lUs  Belkod  is  well 
adapted  ta  white  eedar  «i  wet  laad. 

(4>  PtatOimg  if  Mttuiff.— IVr*  are  f«w  trMa 
that  can  be  irown  in  gmcral  praetice  frou  cal- 
tiagK,  bat  it  is  the  beat  w^  to  start  willows  aad 
aooe  poplars,  siaoe  aeedliaca  of  them  are  diAcatfc 
to  seeimk  It  may  oflcii  happea  that  wOlotn  aad 
poplars  caa  be  abated  to  fficA  advaatage  oa  the 
eot-orer  laad,  inm  reaewal  of  growth  is  umeted 
fnun  snch  shade-endnriBg  trvea  aa  basBweoa.  hard 
maple,  hiekory  and  cbc^lnut.  Uader  aoeh  coodi- 
tiona  the  villuwa  wilt  gjow  r^dly  and  form  a 
predaninaDt  coi-ering  oader  which  toa  other  qieciea 
will  floorith. 

(5>  fieyeaeratfsa  If  emjcr. — ^The  ooraaoDeat  aad 
ainplast  way  of  natvral  reganentfaw  it  the  sproat 
nethod.  This  is  based  oa  the  capacity  peaaMaed 
nearly  e3tclT»iv»ly  by  the  haid-woods  (of  the  oook 
fera  oaly  by  the  California  redwood)  to  mew 
tbemnelves  aft«r  cnttinc  by  shoota  prodaeed  froot 
the  stamp  or  routA.  As  a  mattvr  of  fact  the  balk 
of  all  our  aecocd  (pxnrth  hard-wooda  originBted  ia 
thi*  way.  Ihb  aecbod  does  not  dejpsad  on  tha 
occorrenee  of  good  seed  years,  it  is  uttte  airect«d 
bv  firea,  which  aovetiiBea  even  sttnolate  a  more 
ngorons qvDttting,  ud  b  adapted  tomallM  well 
as  tarea  timber  tracts.  Tbe  aproata  for  the  first 
40  to  dO  years  grow  futt-r  than  treca  started  ttfa^ 
the  !M^  and  ari%  tbrn-fuiy,  capable  of  prodseing 
tan-bark,  tirvwood,  fvnre  pcHU.  ti«8,  t«l«phone  and 
teletrrapb  polca  within  a  much  shorter  lime  than 
trees  from  aMd.  For  thi«  rtaMo  this  method  leads 
itself  moet  readily  to  woodlot  owners,  especially  in 
the  cvnlnil  Kurd-wood  belt>  where  \k»  conposition 
of  th«  woodlot  is  chiefly  hard-woode  and  tbe  de- 
mand for  snialWizMl  timber  ia  great.  Cbestoat, 
oaks,  particnlarly  Ihv  clK«tnal  oak,  *»\ir*,  willows, 
maplea  and  pojilars  are  well  sait«d  for  regeoeration 
by  sproots. 

In  catting  eoppice-growth  tbe  trees  ahoald  ba 
cnt  off  cl«ae  to  the  ground  wben  they  are  dor- 
mant,  and  the  stamps  left  highoet  in  tbe  center 
Ml  that  they  wilt  have  a  tendency  to  abed  water 
and  not  be'  so  liablu  to  rot  ae  when  left  hollow 
in  the  center.  The  adrantaj^  of  cutting  doee  to 
the  ground  ts  that  the*  sprontA  that  cotae  ont 
from  the  tmnk  soon  get  roota  of  th*ir  own,  and 
Huch  f>iiRiut«  arc  much  more  durable  than  when 
theydciieml  entirely  on  tbe  roots  of  tbe  old  stiin)(<e; 
and  thvy  are  \v!»  liable  to  he  hroVrn  off  in  a  high 
wind.  After  a  nomher  of  yeant  the  alillity  of  toe 
dtump  to  sprout  will  gradually  cease,  althongh 
with  good  managem»nt  and  [trotMtioa  oak  and 
other  hard-woods  may  be  reprodnced  for  a  long 
time  in  this  way. 

Choir*  of  tpetita  to  pfant. 

The  choice  of  species  will  naturally  be  linit«d 
by  soil  and  climatic  condilionn.  and  aliui  by  tbe  time 
required  to  get  rotuma.  The  «low-growit^  spceios. 
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sncb  as  oak,  uh  anil  whlto  pin<%  An  tint  offer  any 
zrvat  indncutneDt  for  the  private  iodividual,  except 
in  the  coso  of  >u<.']i  kiudit  a^  rviiijw  thciuKvlvea 
rviulilf  from  the  aprout^s  or  whera  the  Uni  in 
aiiuady  sLockM  with  a  young  growth.  The  fast- 
gr>wiiig  species  ara  th«  on«i  to  which  indivkluitb 
ant  largel]'  limit^MJ  in  rnaking  their  piantatione. 
AnoDK  the  Tni«t  (l««irsl)lo  of  iht-m  ia 
Ottaipa  rpeeiDM,  which  under  fovomlile 
conditiuns  will  oiuku  jE^od  post  tlmU'r 
in  t«^n  or  Hfteen  Tears.  The  yellow  or 
black  lucuxt,  which  has  ft  tittle  wiili,'r 
range  norlhwanJ,  and  i»  fully  vqtial  l<i 
th«  cntalpa  in  rapklity  of  growth  at  the 
North,  is  alw  wtill  lufuiiU-il  for  piwt  tim- 
ber. In  Bome  sections  the  white  willow 
and  cottunwovd  may  be  grown  to  advan- 
tage,  thft  willow  Iwing  nfie<)  larRL-ty  for 
fuel  and  poIu«.  wliilc  the  cottonwooci  i« 
used  largely  for  dimensiun  lumtier  in 
cheap  coiisi  tract  ion. 

ThwH^  four  tretw  prumiiw  the  <iijiekfat 
retnms  of  any  decidnona  treea  that  are 
grows  in  our  northi-m  states.    In  the 
case  of   willow,  the  average  yield  per 
acns  of  cord-wiKiil  nn  ^wvA  miil.  undtr 
fsTurable    conditions,   will   not   be   fur 
from  three  cords,  when  once  the  land  in 
wmll  stiK-kwi  with  Irnis.    Undfir  the  con- 
ditions which   exist    in   many   central- 
wofttern  Rtatei),  Hoch  plnntntion^  may  prove  very 
profitable.   While  cott«nwood  lumber  at  present  is 
regarded  aa  of  little  value  in  moat  of  the  timber 
sections,  yet  on  our  pruirit'^  it  is  in  demand  For  flour 
hnanlx  and  dinien»inn  .<<LQff  in  cheap  construct  ion. 
and  will  often  ini'iviiw  in  (rriiwth  at  the  ratj?  of 
5(K)  to  1,000  feet  board  measure  [wr  acre  per  year. 

Of  the  conif*r<»i«  drxiiiier",  spnice  is  prnttably  the 
moet  promising.  White  and  N<jrway  eprucefi  grow 
at  abi>ut  the  8Jime  rni*-,  hut  as  the  Bwd  of  the 
Norway  in  much  the  mono  cusily  sccnrL-d,  it  will 
naturally  b«  given  preference.  It  will  yield  thirty 
to  Ihirty-five  conls  of  piili>-woi>d  per  acr*  whon 
thirty  years  old.  It  ia  in  demand  for  paper  pul|i. 
and  th<*  ftnllook  is  for  an  incntafie  in  thi>  price  of 
this  materisL 

The  future  will  undoubtedly  tva  a  moru  general 
use  made  of  inferior  woodis  by  impregnating  them 
with  antu'U^ptii'  materials,  and  it  is  probable  tluit 
w«  tihall.  in  this  wny.  Und  a  much  wider  umh  for 
micb  woud  as  that  of  the  common  cuttunwcKN]  and 
soft  mapto. 

SeedM  and  ftating. 

Sniree  ofmed».—(\w  of  the  most  important  fac- 
tors for  the  grciwcr  of  tree  siiedlings  to  have  in 
mind  is  that  the  Huurce  of  the  iteeds  may  8(mielinie» 
have  A  very  considerable  effect  on  the  value  of  the 
Medllnge,  It  may  Ih*  laid  down  na  n  snfo  general 
rale  that  those  seeds  are  mcist  d^irahle  which 
come  from  trw8  grown  in  a  climato  aa  severe  aa 
that  in  wh  ich  they  are  to  be  Bown.  As  treea  roach 
the  limit  of  their  growth  they  hare  a  tendency  to 
become  dwarfed,  and  the  seeitlings  frum  theM  t-TMK 
undoubtedly  IK^rpetaate  (more  or  leas)  thiadwarBng 


l«nd«ncy.  Hcnc«,  even  though  jtn  essential  point 
in  considering  the  value  of  any  tr^  ie  hardincn, 
th«  queation  of  aixe  \a  also  ini|)urUknt  and  ahould 
be  taken  into  account.  Wo  may  cancliide,  then, 
that  since  tives  from  milder  cliniatfii  generally 
lack  in  hnrdincMS.  and  thuae  from  a  very  severe 
climate  may  tack  in  size,  it  is  \wai  to  procuro  sooda 
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Fic.  46S,  PDie«t«f  j\Ma  emlnailoiown  Id  tliliaoiiBtir  uNonnr  (praeet 
IBHoaKD.  planted  tor  iMprr  palp;  lide  bianctm  runovnl  m  MXinasdMd- 

from  the  beat  treM  gniwn  nfar  by,  or  from  those 
grown  under  eimilor  climatic  conditions  elsewhere. 
Generally,  it  is  not  necessary  to  limit  thi^  range 
very  cluKely,  and  a  range  of  une  hundred  mtlea 
north  or  south  of  a  given  point  will  seldom  make 
much  lUireiBnce  in  luirdinc^iw. 

C'lthrring  Kfit.  -  In  some  cases  it  IB  best  to  pick 
the  s«'d  from  the  tTc-es  (^vi^n  before  th«y  are  ()uitf 
ripe,  as  they  will  generally  ripen  if  kept  dry  after 
U'itig  piclted.  Very  unripe  8«eds  do  not  keep  m 
well  OS  perfectly  ri[i»:  aeeda.  iitmi  kinds  of  tree 
sHeds  can  be  gathered  cheaply  from  the  groand 
after  tb*iy  h;ivp  fallen.  Thiis  mttthod  of  gathering 
often  can  be  greatly  facilitated  by  clearing  the 
land  under  the  trees,  so  that  it  will  b«  smooth  and 
even.  The  seeds  of  some  species  can  t>e  6w«pt  up 
at  littl«  expt'iiiw  under  trtva  growing  along  high- 
ways or  city  streets. 

Sei-ds  of  coniferous  tre«s,  such  as  pine,  spnce, 
tamarack  and  arborvit*.  are  dry  and  wingi-d,  but 
the  red  cedar  has  a  fleshy,  berry-like  covering  sur- 
rounding ita  seed.  The  M-eds  that  grow  in  cones 
ore  m<i«l  easily  gathered  hcfnro  being  shod  from 
the  cones.  The  conea  should  be  gntbered  before 
tboy  open,  and  then  drini,  after  which  IhoM  «f 
most  species  will  o[)en  and  the  aeeds  cos  be 
thn-ahei]  out.  C»n4»  nf  a  few  trees,  as  thoM  of  tlio 
jack  pine,  will  not  open  without  artificial  hi>at. 
These  can  be  opened  by  gently  heating  them  over 
a  fitov«  or  in  an  oven  to  a  temperaturo  of  KlO  to 
I.W  K.  Seeds  of  this  class  grow  readily,  but  must 
be  Tcry  carefully  stored  or  thoy  will  Ium:  their 
vitality.  They  may  he  kept  like  the  seed  of  ash 
and  kox.«lder,  hat  are  mor«  liable  to  Enjory  thin 
these  kinds  from  tw  roach  moistun!  cr  heat,  and 
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for  tlut  nmon  Mime  careful  growcnt  prefix  always 
to  kaep  them  mixvi  «-ith  dry  Band  io  a  ood  abed. 

Tli«  aeedtt  of  ibe  r«d  cedar  han;  oa  the  tree  all 
winUT  aad  moat  be  picked  by  bud.  They  sboaM 
be  soaked  in  itroag  Ijre  for  tweBtv-foar  hoiira,  the 

nMhy  eorering 
Riuyved  1^  nib' 
biagUiaiiiftgatut 
»  fine  skre,  aad 
tli«ii  Btntificd  la 
sand,  where  they 
will  be  (remn 
during  lh«  winter. 
Even  with  this 
tr<-fttin«nt  tbey 
will  B^ldom  grow 
until   the  e^oiul 


>^v  *  ,*, 


ft- 


at  titstlac  M«U  (B   p«telu*   lit 

*'*"'■''■  year. 

Straiifiajiuin. — Stratification  is  a  term  Tii*d  to 
describe  a  ceruin  method  of  storing  stwds.  It  \it 
adapted  to  almmt  any  of  our  a^»Aa,  but  is  especially 
oaefil]  with  tho  black  walnut,  hi(>k'>ry,  baiiswiMvl, 
plam,  cbi^rrj',  mtjuntuin  af>h  and  bawtkom.  When 
ontrBDiull  ({uantitiM  ant  tu  bi^c^n-d  for  un<k*r  this 
method,  it  ia  Kt^neralty  best  to  put  them  in  buiett. 
mixi'd  with  tiaveral  timw  their  bolk  of  aami,  and 
bury  in  tbe  dry  ground  out-of-doore ;  but  when 
Inr^R  qiiantitit»  kto-  to  be  handlfd  they  may  be 
milted  with  tho  soil  on  the  mrfai^e  of  the  gronnd, 
covered  with  mu!t:h  and  left  until  aprini;- 

Strd-*t<rn>is. — In  tho  mottor  of  atoring  woda 
it  iti  difficult  to  lay  down  any  exact  rule.  How- 
•Tftr.  it  is  [it'rfwily  safe  to  winter  over  all  of 
the  Bocdn  of  hanly  planUi  which  ripon  in  autumn, 
by  burying  tkim  in  wind  out^jf-diMtw,  and  yet  the 
B«ed8  of  aflh,  hard  mapte,  box-elder,  locust,  and 
other  drv  svede  may  be  stored  to  adrantuce  in  any 
dry,  cool  room.  It  i»  very  important  to  have  them 
thoroughly  dry  Iwfore  they  are  etorwl  in  any  larjje 
bulk.  A  very  good  way  of  wintering  seeds  of  the 
anh,  birch,  hard  maple  and  box-elder  is  to  sprfad 
the  sciiia  on  tho  sarfaoo  of  the  hard  gnmnd  and 
cover  with  an  inverted  box.  It  ia  an  advantaee  to 
have  a  small  ditcb  around  tho  box  to  carry  off  the 
water. 

Seed  Irfihiuiit.  -The  needs  of  leguminous  trees 
should  be  scalded  in  order  to  get  good  rpsulls. 
This  applies  to  the  black,  yellow  and  hnney  locusit 
and  tho  cntToo  tree.  To  du  this  8acce«Hfully,  the 
seed  should  be  pl^ed  al>out  one  inch  deep  in  a 
larfTc  mjlk-pan  or  similar  ve^Ml  and  hot  water  (130° 
to  ICO"  Fahr.)  pgiired  over  them,  perhnjis  three 
incbeH  deep.  This  should  be  allowed  to  «tand  until 
cool,  when  it  will  bo  found  that  some  of  the  seeds 
hare  swollen.  The.'<e  should  be  picked  ont  and  the 
r«mainder  treated  a^utn  willi  hot  water,  and  the 
process  repeated  until  all  have  swollen.  Set'dlings 
of  this  clam  ari>  manni;<!d  in  mach  tho  8um«  way 
aa  thoao  of  a»h  and  maple. 

Sbnf  idanting  (Figs.  46i5"16yt.— Bcods  may  bo 
olaaBlfiea  into  three  groups:  (1)  decidaouii-tre<e 
■eeds  that  rip^n  in  spring  and  early  summer ;  (2) 
dwiduou«t>trve  seeds  that  rijien  in  antnmn  :  (H) 
caniferoaB>trM  aeeda. 

Among  the  Mods  that  ripen  in  spring  and  early 


nmner  ar«  aoft  aad  red  maple,  the  elms,  cotton- 
woods  ood  willows.  Them  skosM  be  gathered 
as  Boon  sa  ripe,  and,  with  the  eicepption  of  the 
xvA  elm,  should  \k  si>wn  ia  a  few  days  or  weeks,  as 
they  retain  their  vitality  bat  a  short  time.  Red 
elm  aeed  will  not  grow  until  tba  folk>wing  niring. 

Tho  thousands  of  saedliafgB  of  cottonwoed,  ehn 
and  soft  aapl«  tb«t  natonlly  taring  ap  aloBg  th« 
oand-bars  and  river  and  lak«  sboiea,  (how  what 
are  the  lH»t  conilitiims  for  tbe  germination  of 
theac  seeds,  but  seeds  of  whito  vim  and  soft  maple 
generally  i)o  well  wbt-n  sown  in  any  good  garden 
6oi).  Oittonwood  swdlinga  can  be  grown  bv  wit- 
tering branchn  bearing  unopened  seed-pods  along 
tbe  farrowii  in  moist  soil  and  eorering  tbe  s«cd 
lightly,  when  they  will  fihell  oat;  but  they  are 
of  auoh  unc<;riain  growth  that  mwt  naraeryinea 
depend  on  the  sand-bam  and  lake  shores  for  their 
supply. 

Willows  are  seldom  grown  from  shmI,  as  ihaM 
are  dtHiciilt  to  raise,  and  the  tre«  start  easily 
from  cuttings.  Rim,  wift  maple  and  mulberry  .teeds 
generally  grow  well  on  any  goc^l  moiat  soil,  bvt 
that  which  is  somewhat  fwndy  is  Itect.  Tbey 
should  be  sown  thickly  in  drills  eight  inches  wide 
and  three  fe«t  apart,  when  they  may  be  easily 
cultivated  by  a  hor»o  cultivator.  Or  tbey  may 
be  sown  in  rows  sixteen  inches  apart  and  cuiti- 
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nX-  ^-  Tocnsoanlfpniui  cTcicTnns  r.'iwaitL  udiIci  KtMB  *t 
SlMrmnn  Vattny.  Chnrln  Cltv.  lawn.  I*'<r  il.r  Hot  (<•« 
or  lltTi<p  yiNira  t  .i*ri;jiYii^  of  ill  klitili  'mvr  U-  bv  icrvAQMl 
fmin  ihf  mn,  iiftiir  which  ll'i-jr  neri  no  pmiwtinti. 

rated  by  hand.  Elm  and  soft  maple  seed  ahonld  be 
coverwl  about  tJiree-fourths  ineli.  mulberry  about 
on&-foiirth  inch  and  soft  maple  about  uno  inch.  If  the 
wenther  i«  dry  nt  tho  time  tho  eoed  is  sown,  the 
soil  over  the  seed  ahonld  be  thoroughly  firmed,  and 
if  the  weather  cuntiniieA  dry  the  rows  ehoiiM  be 
wutt-Tcd.  Watering,  huwovor,  is  seldom  neccflsaty 
on  Kood  retentive  land,  if  the  soil  ha.i  been  pro]^ 
erly  pac^kcHl.  When  watering  is  r*«orti'd  to,  it  U  a 
good  plan  to  cover  the  drills  lightly  with  some 
mulch  or  littor,  or  tthnde  them  with  hoardR,  but 
these  should  be  removed  aa  soon  ae  tbe  seed- 
lint^  'irvt  appear.  With  iiru|)rr  condttione,  seeds  so 
planted  will  start  quickly  and  grow  rapidly.  The 
.teedlings  of  Aoft  maplu  and  white  elm  will  gen- 
erally In  large  enough  for  IranKplanting  to  the 
young  forest  or  windhre.ik  Ihe  first  season  ;  how- 
ever, they  may  he  allowed  to  grow  timither  year  in 
the  seed-bed  without  injory,  but  should  generally 
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b«  trampUntm!  bufont  the  growth  of  tJie  third 
ytat  beginB. 

Tho  »fvA»  of  d&ciiiaouR  treea  that  ripen  in 
aiitamn  may  Im>  »uwn  to  advantage  si  thut  time, 
provided  U]«  soil  U  eucb  that  it  will  not  pock  uxt 
firmly,  or  when  the  BL-tids  uru  not  liiiblti  lo  bi; 
w»flheil  out  or  eaten  by  rodmits  or  oth«r  animivk. 
Our  most  successful  nurserym*'[i  gi'ii-riilly  [irt-ft-r 
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fie.  us.   OonKeioui  seedling  bed  w-lthdetalU  of  latlL  (ciBai;  er«-«LeIiUis  tncb 
lath  U  D(M  toi  ciuu  and  dlajtorial  bricM  aad  anc-h.ilf  incli  tor  othns, 

to  BOW  8tich  enttiis.  in  autumn,  and  t)ii>y  aim  to 
bring  nlii>ut  the  conditions  tbiit  make  it  succeasfiil, 
but  itood  rwulta  al«o  gi-nemlly  follaw  thu  oarly 
M)wiD);of  such  SKvis  in  the  sphnj;.  Tb«  <JistAnc« 
between  the  ruw^  utiil  thu  cvvi-rinif,  should  be  the 
Rsma  a«  n*ci»mmenduJ  for  L-lm  ButdTings. 

It  u  impnrtant  to  keep  the  nnil  loose  and  irrIIow 
b«tiFH>n  the  RE<t?(Itin|T8,  and  to  kwp  the  wi^wls  vttry 
cuvfuUy  ri'iJiovMl  until  at  leant  the  middle  of  July, 
after  whith  thpy  may  domiUimcfi  bt>  al]ow<^  to 
grow  to  advantai^o  to  afford  winter  protection ;  but 
in  the  casa  of  very  rtmall  su(.>dlingu  thiit  protection  w 
h«st  givtfn  by  a  li^ht  mulch,  put  on  in  autumn  and 
taken  off  in  spring.   Tbe  wt-eils  «bi)uM  be  ki^pt  out. 

If  tho  wods  of  nx!  cedar,  black  thorn,  mountain 
S8h  and  othc^re  that  rtniuimn  Iork  lime  to  start 
■TV  aowB  in  the  aprine  and  r)o  not  f;ern)iii»te,  it 
IB  a  good  plan  to  cover  ihv  bi-d  with  an  inch  or 
two  of  hay  or  leaves  to  keep  out  Wdcdtf,  nnd  lot 
thui  mulch  rcnaiii  until  the  follow ingBprinfi,  when 
th«  mnedii  will  probably  bo  in  condition  to  grow. 
TTm  mulch  should  tht?n  be  removed, 

(JutiJttUy  h  »im.  The  prii(iiT  quantity  of  mv<di< 
<if  dticidoom  irima  to  now  in  nan«ery  fowh  de|N>nds 
Tery  much  on  tbL-  kind  and  quality  of  tht;  »veda 
and  the  soil  in  which  they  are  In  he  Down.  Aa  a 
rule,  thick  BovfinK  i»  U'tu-r  than  thin  Bowing.  Tho 
aeedn  of  box-elder,  ash  ami  mapio  ebouM  \>v  mvn 
at  Ibt-  raUi  of  about  on«  good  seed  to  the  wiuare 
inch:  elm  and  birchfihouM  Iw  sown  twici'iu thickly. 
I'lumitnnd  chorri«B  aown  in  drills  (thoolil  be  allowed 
alpoot  one  inch  of  row  fi)r  each  good  pced.  Black 
walnut,  batUrnut,  hickory  and  similar  evcda 
ahould  prefenibiy  be  plants]  Ihn.'e  or  four  in  a 
placev  where  they  are  to  irrow.  and  nil  bat  one 
HuHiling  out  out  whtn  nnveral  yi-am  old.  If  sown 
in  ilrillii,  they  should  be  pluced  three  to  aix  inchta 
apart.  Rath<-r  thirk  ^oodinfi;  docii  not  Mem  to  be 
anyiTKot  hiodranra  to  the  making  of  a  sDfficttnt 
growth  by  seudlintci^  of  mont  of  our  broad-leaved 
trees  the  first  your,  but  if  loft  thick  In  tt»eeed-b«l 
tli«  aecond  ywir  they  are  often  wrioiuly  stnnteit. 


The  qnantltjr  of  asad  to  sow  in  order  to  secure  a 
given  number  of  seedlingB  will  depend  abio  on  the 
quality  of  the  bihiJ  and  on  tho  soil  and  wwiiher 
conditions  ul  thi>  time  of  dowint;.  Tbe  quality  of 
Med  varivti  mu<,'h  in  different  yoan  and  from  di^or- 
i-nt  trF«8.  The  only  way  bo  be  at  all  accurate  ia  to 
teet  the  aeedt  but  m  this  ia  troabkeome,  and  as 
tho  seed  of  moat  of  our  common  treea  is  very 
cheap,  it  is  si-ldom  pr.ictic«d,  and 
grower*  simply  plan  to  now  two  or 
three  times  as  much  seed  aa  wonld 
tiivon- tic  ally  produce  thu  number  of 
seedlinifs  dv^ired. 

The  nninlit.T  of  aocds  in  a  pound 
varifH  KToatly  with  tbe  Htxe  of  the 
seed  ana  drynew.    In  the  case  of  the 
birch  there  ana  perhaps  four  hundred 
thousand;    in   Scotch,  ahortk-af    .ind 
r«i  pine  and  Xorway  gpructi  th«ro  ar* 
perhaps  seventy  thonoand ;   in  whit« 
pin«  about  thirty  Lbouaand ;  in  boK- 
older  and  whit«  ash  about  ten  thou- 
sand:  in  biuMU'ood  and  linear  maple 
about  oiglit  tbouannd;    in  soft  maplu  alwut  four 
thoufiand  ;  in  black  walnut  twenty  of  ihe  dry  nuta 
in  one  ponnd,  and  in  hickory  nuts  forty  to  Mxty 
in  a  pound. 

Raiting  conj/erout  tTtnfram  nerd. 

The  land  Helerted  for  the  tu^d  nhnuld  hare  a 
lights  porous  surface  soil,  ureferably  underlaid 
with  a  moist  subsoil  that  will  not  dry  out  eanjy. 
It  should  bn  fo  IncntH  a^i  to  hare  good  circulation 
of  air  over  it,  that  the  plants  may  dry  off  iiuickiy 
after  raini* :  and  it  must  besoahnded  na  to  koop 


Tit.  *69.    One  ol  tbe  tUt.«cranu  uHd  in  Fie.  4U. 

off  abuat  on»*half  of  the  t^unlight.  In  practice,  wa 
aim  to  secure  tiiase  conditions  as  follows :  A  piec« 
of  w«n-drained.  rather  aandy  soil  in  an  airy  plac« 
ia  selected  and  laid  out  in  beds  fonr  feet  wldt^.  In 
May,  or  Inter,  (bo  seeds  arc  sown  rather  thickly 
(about  three  good  seeds  to  a  square  Inch),  cither 
bniadcaAt  or  in  rowa,  and  oorered  with  about  ono- 
fourth  inch  of  sandy  loam  and  then  with  about  one- 
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fourth  inch  of  ck'ar  sand.  BcToro  the  seedlings 
bruak  the  grounJ,  a  pormanent  framework  at  least 
three  feet  above  the  bwJH  is  niaiic  atd  covered  with 
lath^,  lai<l  about  oriv  am)  (mfhiiir  icichtm  a[)art, 
runmnR  north  and  south,  or  with  aalficienl  brush  to 
!4hut  out  about  ono-hnir  the  ttaitlight ;  or  a  inovab!<i 
lath  Trarae  may  be  built,  as  shown  in  Fig,  -ltj7.  If 
the  hef)  ift  vury  much  exjiottMl  tn  thu  winJ«,  it  should 
have  Eimilar  prutcsction  on  all  sidtuf.  Un<]or  such 
■cnnditions.  or  in  wwmilands  where  thi^ae  conilitions 
c;iii  bt»  fullilluil.  overi^rmns cull  be  rattti>0  wilb  much 
certainty,  while,  if  seed  is  sown  in  the  open  ground, 
mont  kindx  fnil. 

A  cheap  and  convenient  screen  can  be  ma^e  from 
common  lath  1  x  -1  fitiL  »turirv,  Uruvin;;  u  ^jkicc  tlic 
width  uf  a  Utb  between  each  two  and  nailiag  the 
enda  Wtwi-en  two  lath  nt  right  anKleo,  Such 
Mcriwns  CMn  lie  mai.l«  for  alxmt  thirteen  cenUs  each. 
Sparrows  and  gophers  art-  iirevanted  from  dpatroy- 
ing  th<>  «ei>d»  or  yming  UMivilin;^  by  placing  boards 
stond  the  sides  of  the  Ms  and  then  covering  the 
whole  b(xl,  scrt-un  and  at),  with  SRiall-m<.tsh  wir« 
nettins. 

Tbff  most  common  caus*>  of  fatbri^  with  those 
who  try  tu  rait>e  everi^reens  is  a  fnngouii  di^ea^ 
called  "damping  oiT,"  which  oecura  only  while  the 
pittnts  aru  growing  raiiiiliy  thi^  lintt  y«ar.  The 
aeeils  may  start  well,  and  the  seedlings  may  grow 
vigorously  for  a  short  linn;,  or  until  thL-rc  ia  a,  apell 
of  damp  weather,  and  then  die  off  with  great 
rapidity.  The  nae  of  s.ind  on  the  aurfac*  and  plenty 
of  air  circolHlion  in  mtiixl  weather,  will  largely 
remedy  the  difficulty. 

Most  of  the  coniferous  tree  seedlings  grow  very 
slowly  when  young.  Many  R|k(«i&fi  do  not  make  a 
growth  of  monj  than  three  inche«  tho  first  year 
nor  morB  than  five  or  six  ini;hen  the  iinil  two 
years.  In  fact,  miiny  spoci^s  could  hf  plunted  at 
the  age  of  five  or  six  years  without  ini-onve- 
nienee  as  far-ia  thi>.  s\m  of  thv  top»  in  oonei.'r[iod. 
but  the  growth  of  the  routs  is  more  raiiid  when 
younger,  especially  in  rich  noil.  For  this  reawn, 
cvorgrct^n  visllingji  fthoiild  iKt  ptanlt^d  out  at  nn 
age  of  two,  or,  at  tho  most,  three  years,  while 
the  n>ot«  are  still  munageable.  Und«r  some  con- 
ditions it  is  possible  to  plant  out  une-ycur-uld 
xcedling)*.  but,  an  a  role,  these  are  too  small  for 
uonrenient  handlizig  or  suvcusHfiil  growth  in  tlie 
open. 

Mulching  forms  an  important  factor  in  th« 
growing  of  evi:rgre<'n  jteedlings.  It  flhonld  con- 
sist of  a  thrpc-inch  covering  of  straw  or  leavca, 
evergreen  branchea  or  o  tin  e  r  material.  This 
malch  shonid  b*;  appliin]  to  tht^  Hi-ml-bed  .i.t 
soon  as  thu  seed  is  sown  lu  preserve  thk<  nt"U- 
tuns  in  the  aoil  and  to  prevrnt  the  weeds  start- 
ing before  the  treea.  Carofnl  watch  moflt  bo 
kapt,  for  if  thu  mutch  ia  not  removed  as  soon 
ns  the  seedlings  break  thi:  Miil  Uii-y  will  all  die. 
fin  the  approach  of  winter  the  same  sort  of 
mulch  should  bo  put  nvvr  the  Het-dlinga  tA  proU-ct 
them  from  the  sun  and  fnim  alternate  freezing 
and  thawing.  This  shonld  lie  removed  in  the 
Bptitig  aft«r  all  ilangftr  from  drying,  cold  winiLn 
ui  paeeed. 


Liifrature, 

Brunckcn,  North  American  Fonwtii  and  Forestry. 
G.  P.  I'utnara  &  Sons  ;  Gifford.  Practical  Fonatry. 
D.  Appk-ton  &  Co.;  Given,  Principl*s  of  American 
forestry.  Wiley  &  Sons  :  (Jreea,  Korealry  in  MinD&- 
Bota,  publinhcd  by  Minnoaota  Forestry  Aasoeiation ; 
Ii»>th,  A  First  Book  of  Forwlry,  Ginn  &  Co.;  Sap- 
gent,  Foniiflt  Trees  of  North  America,  Report  of 
Tenth  Census  ;  Foreatry  for  Parmer».  L'ntled  StatW 
Department  of  .\gricultDre.  Fanners'  Bulletin  No. 
67;  Forvst  Planting  and  F.irm  Managt^ment,  Fann* 
era'  Uuiletin.  No.  221^.  The  fuUowing  bulletins  of 
tho  Foreat  Sorvico  (formerly  the  Bureau  of  For* 
«8try)  of  the  United  ijtato*' Dopartment  of  Agri- 
culture, are  selected  from  a  long  list  of  bvlpfal 
bulletins:  Forest  Growth  and  Sheep  Graiing.  No. 
Ifi;  Pore.'ftryCondition.t and  Intereataof  Wisconnin, 
No.  16  ;  Ex pi.>ri mental  Trw-Planting  on  th«  Plains. 
No.  IS ;  Osier-Culture,  No.  19 ;  A  I'rimer  of  For- 
estry, 2  Vol*.,  No.  24 ;  Prwtical  Forftrtry  in  tti« 
Adirondacks.  No.  20 ;  Practical  Treo-Planting  in 
Operation,  No.  27;  The  Forusl  Nuraery,  No.  29; 
The  WiKMlman's  Handbook.  No.  36 ;  Tho  Woodlot. 
No.  42;  The  Planting  of  White  Pine  in  New  Eng- 
land. No.  45  :  Furtvit  Planting  In  Westvrn  KansM, 
No.  52 ;  The  Natural  Replacement  of  White  Pine  in 
New  England,  No.  as. 

Practical   Protection   and    Improveinent  of   the 
Farm  Woodlot. 

By  A^'red  Akerman. 

Moat  of  the  woodlota  on  American  famw  have 
been  mismanugeit  oruamanaged.  One  of  the  sertouB 
probfema  facing  the  farmer  today  who  sees  hia 
wovd-<dupply  ruoidly  diminishing  is  how  to  trrat 
his  mismanagec  woodlot.  Iteforc  cnteriag  into  a 
di-wutwion  of  thifl,  howfvvr,  it  Ih  well  to  cnll  atien- 
tion  to  the  fact^irs  involved  in  the  pnjpercare  of  a 
woodlot.  The  first  of  these  is  proti^ction  from  harm; 
thu  svcnnd  is  the  actual  improvement  of  tho  crop. 

ProiaiioTt. 

Protection  of  the  woodlot  b  fundamental,  for 
without  it  planting,  gtruniiig  and  thinning  amount 
to  nothing.  The  two  most  important  phases  of  this 
subject  ail'  protection  from  fire  and  from  the  graz- 
ing ami  bruwfiingof  animak. 

}'ri>tftt\on  fn>m  firr.  In  deuling  with  fires,  aa 
with  ailments  of  th<}  biidy,  an  ountw  of  proVMt- 
tion  is  worth  a  pound  of  core.  For  this  reaaon, 
farmerw  would  do  well  to  examine  into  the  obb- 
ditiona  whith  surround  their  woodlota,  tu  ascer- 
tain whether  the  liability  to  fire  may  not  be 
Ixsfii'nt'xl  by  n  few  simple  and  inuxpensiva  pre- 
cautions. Fur  example,  a  woodlot  which  borders 
on  n  public  road  mny  Iw  prot<;ctiHi  by  a  cl(^ar«<l 
strip  along  the  road  ;  for  a  great  many  fires 
Hbirt  from  a  cigar-^tump  or  liglitt-d  niat«h  which 
is  tossed  aside  by  a  piis.sing  smoker.  Saeh  cleared 
Htripa.  nr  "fire  lines"  a.4  they  are  called,  ahonld 
be  cleaned  up  once  or  twit'v  a  year  hy  burn- 
ing at  a  time  when  the  (ire  will  not  spivad,  or 
by  raking  hack  th>>  leavofl  nnd  othi-r  inflammable 
material  that  may  have  accumulated.  Tho  eoet  of 
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ion  h  {nxignilicanl  in  oomparSsnn 
a  lir»  in  the  woodlot.  Firs  linett 
Are  also  uaefdl  betVM.-n  waxilotii,  if  the  noiKhbor- 
ine  property  u  not  well  prouttcd.  (Fijj.  470.) 

Anotber  inexpcnaive  pri<vi^ntive  itieat>un-  i»  th« 
postinR  nf  fire  noticcA.  A  Erirat  rauny  pursons,  iiritl 
ivi]M.i.-:ia1ly  bojl^stut  fins  because  they  are  thouKhL- 

laM.    A  n<)tic<:> 


■J**?-- 


Ptf'  *ra.    A  fli*  iLw  Id  Eunice. 


piDtited  in  a  ma- 
Blieacma  pla<?« 
willoftcnmak* 
t  li  e  rarvleAfl 
muni  thought- 
ful. 

WHu^n  a  fire 
is  set,  prompt- 
TH-«3  in  bogin- 
nini;  tolit;lit  it 
ia  Utt:  :i)oeit  itil- 
porliiiit  ciinsid- 
eration.  Ah 
noon  an  It  is 
ilinci>ven?d.  alt 
hands"  iihouM 
go  ti^  th«  place 
at  once.  A  few 
minulvK*  delay 
may  mean  the 

kwN    (if   ti[IllM.T 

that    it    has 


taken  ycam  to  grow ;  it  may  mean  tho  loss  of  farm 
huildtngM  and  hnystiu-ks  as  wctl. 

The  method  of  liKf>t'"g  fire  varivs  Krc-atly  with 
circuin!<tatict-».  Somt-timcti  a  f-itaii  thick  brash  in 
xi^  to  Ijcat  it  out,  tVim«timn«  raki^s  and  furks 
C[)m«  in  hanily.  When  th«  aoi\  i»  light  thu  mwit 
eTectivB  methiMi  ia  to  sho»el  earth  on  the  burnin(( 
matoriai.  Nothin^f  is  tiffertivti  n)>ainiit  a  top  fir<>, 
i-xwjil  a  back  ripL- ;  but  t«p  firea  rarely  occur  in 
farm  woixtlots. 

PruUelitm  from  ffriizing  nwrf  lmnr»infi.—  VnU]e, 
iihM^p,  goats  anii  hngs  flhoulil  not  lit^  ullowt-d  tii  run 
in  vounR  (trrmth,  nor  in  oM  ((r'twth  wht-n  repro- 
duction w  deaireil.  Many  of  our  broad-leaf  Uf*» 
are  eaten  grHoiiily  by  cattlu,  whioh  aluo  lii'stmy 
many  ftMHiliiii^it  l>y  tr^ailing  on  tht^m.  It  ia  difficnlt 
to  bring  about  8  faati^factorv  combination  of  pas- 
ture and  fyr«t.  From  the  lime  the  young  tr*«8 
have  lifted  tht-ir  branchn-fi  out  of  re.ich  until  the 
reproitiiclion  lime  tumi-s  ruunJ.  graiing  doea  little 
harm.  The  )>aine  iHM|ually  true  of  deer,  mootie  anH 
similar  animaU. 

JViixinj;.— Tho  olject  of  pmning  forent  trtee  ia 
to  produce  clear  lumlier.  If  that  vbjuct  can  be 
accompli.'ihe'l  without  goinic  to  the  expenfie  of  prim- 
ing, it  may  be  dispeni^  with.  If  trwa  are  gmwri 
at  the  correct  diittanci>  apart.  Ihd  side  branches 
will  bo  xhaded  to  di>alh  while  they  are  mnall,  and 
in  most  cafieft  will  drop  ftff  in  &  tow  yeai«.  There 
ore  «xci>ption!t  to  this  rule,  howurer.  i^ume  trcvs 
retain  their  dnad  aide  limha  for  many  yram  :  and 
it  may  Itv  wIm  to  awisl  the  tree,  in  anch  vomv.  in 
ridding  iloelf  of  tbetn.   The  qni^tion  then  iviwUm 


Icwtf  into  whether  the  crlnar  lumber  is  worth  mure 
than  the  cost  of  pruning. 

In  one  caae,  at  leoat,  it  in  worth  while  to  prune. 
The  whit*  ^ioe  {I'inut  .Vtrofru/)  is  onii  of  the  treos 
Ihrit  holilH  ita  side  titnbx.  The  price  of  cl»ar  pine 
lumber  jiistiflee  a  small  outlay  tm  pnining. 

It  ifl  n  woHto  af  timo  to  prunu  trees  that  have 
T^aohfil  a  diametor  ovor  aix  or  eighi  inchcK.  As 
juHt  elattfd.  Ihu  object  uf  )iruniiig  is  to  HeCQre  clear 
lumber ;  and  to  prune  large  tmnkB  is  t»  look  tho 
door  after  tho  hur»«  \»  stolen,  for  large  fcncta  are 
already  formed. 

It  i»  :ilpu  a  waetavf  timu  to  prune  more  than 
two  hundred  or  three  hundred  tree*  tn  the  arre. 
The  vt-ry  best  trvHS.  ten  or  tiftwn  fwt  apart,  should 
be  Helei-led.  If  mure  than  thew  ure  pruned,  some 
of  them  will  be  fthndi'd  out  before  the  -ttand  in 
mHluri.',  or  will  b«  taken  out  in  improvement  thin- 
ning, if  thinning  is  practiced.  La  either  cmm,  a 
p^irt  of  the  luW  put  into  pruning  will  be  loot. 

In  pruning,  any  number  of  dead  limba  may  he 
removwl  without  injnry  to  the  trees ;  hnt  live  limbs 
Khvnld  be  taken  Bparin)rty,  It  is  a  good  plan  to 
take  tho  dead  limbs  up  to  whore  the  live  oni!« 
liegir,  and,  if  noet-jwury,  to  talto  two  or  thr« 
whorls  of  the  dying  and  dt^ad  one»,  &nd  then  to 
wait  a  few  years  before  going  farther. 

The  work  may  be  done  with  an  axe  or  with 
utrung  pruning-sheara.  The  cuts  should  t*  ckwe  to 
the  trunk,  »o  that  the  hnotti  will  grow  over  an  soon 
a»  poiuibli-.  If  the  axe  lo  used,  great  care  should  be 
exercined  nf>t  to  bruine  and  hack  ihc  bfirk  of  tho 
trunk. 

Thinning  (Figs.  471.  472).— Thinning  ia  tlie 
moAt  important  improrement  work  which  may  b« 
dune  in  thu  wijixltot.  By  thinning  ix  mfunt  the  aya- 
tematic  retnoval  of  a  part  of  the  trees  in  a  grow. 
Ing  crop  of  timber  to  Iwncfit  thiiao  that  remain.  It 
ah<iuld  n'lit  fw  confuaed  with  th«  r«ni«val  of  mature 
troee,  which  is  a  very  different  operation. 


PU-^I.    Deaie  rtJuut  at  yiiaat  hifd-med*  HMdcntel; 

tblDD*d. 

The  practicability  of  thinning  has  be«n  quea- 
tioned.  Among  other  things,  the  coat  of  the  work, 
the  injury  by  falling  trees,  lodgment  of  imt 
against  thotu;  remaining,  and  incri;uUed  liability  to 
windfall  have  \kkji  urgpi!.  As  to  tbtf  cost  of 
the  work,   it   is  conceded   that  in  some   cireum* 
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AUuiCas  It  E«  prohibit ive.  For  thi«  i-MUun,  h  yonng 
stand  iiboaJd  be  allvwL-ri  to  wail  until  the  materi^ 
to  be  romovod  him  reached  jiuch  a  .tizn  thnt  its  snio 
will  [)iiy  for  iUt  rrmovnl ;  iind  it  mIiouM  not  bo 
thinned  ARtaa  Qnlil  the  niatvrinl  tr>  he-  rvniovi^  has 
Bccumulutt-*]  in  Htiflicivnt  qiuiDtity  to  puy  for  it» 
removal.  If  th»  wcknI  more  than  iin}~B  fur  its 
TOinovai,  so  much  tht*  iK'ttvr;  but  if  it  pays  only 
for  it«  rpmoval,  the  imfirovement  is  a  net  gain. 
The  farmer  who  known  thtt  iiricu  of  lahor,  thi>  coet 
of  drawing  tn  markt^t.  nnd  the  pne^  lu  be  secured, 
can  easily  determin<-  wh(.-n  »  Ihininng  rauy  be 
eafvty  UDdiTlakcu. 

In   reply   bo  the   other  objectlona,   it  may  be 
saii^  that,  wbun  thinning  ia  dunv  jjiruiK-rly,  the 
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Fla.  trj.     Dttisc  itan4  uf  FiuaE  lurd-wiiodi  in  t)c«4  ol 

msdeiau  tUDDlu. 

falling  treefl  do  little  injury,  they  do  not  lodjre 
BO  that  they  can  mil  bi>  brought  clown  with  a  twist 
of  s  cnnt-hook,  and  the  remaining  treat  da  not 
blow  down. 

The  principal  object  of  Ihinring  is  to  preserve 
the  bttlttnce  l>ftwm;n  height-growth  and  diamt- 
ter-growth  of  the  trees  thnt  arc  t«  form  tho 
final  Htiind.  Incnraw  in  volnine  ia  det^'.rmined  hy 
height-  and  diameter-growth.  If  the  tn^cs  staiij 
loo  clase  tognthtr,  h^ijiht-growth  will  be  in  eiciws. 
(ullowed  by  a  rwiiiutiun  in  vitality.  If  thp  trw."* 
Htand  too  far  apart,  diBmeter-growth  will  lio  in 
CXC4N,  accompaoi>.-d  by  largo  8i<le  limb.^.  In  «ither 
caae  the  quantity  and  quality  of  tho  timber  will 
hu  alTi-ctml.  Thfrrfurt',  by  pri-scrving  the  balance 
between  thr:  two.  an  acru  uf  luDi)  is  madi:  to 
pnulncti  more  and  better  lumber  in  a  given  period 
of  lime. 

The  «xt«nt  to  which  a  cIobhI  stand  may  ba 
opened  depends  on  several  conditions.  The  kind  or 
kinda  of  tr«e  that  compose  the  Rtand.  the  nalnre  of 
tiie  noil,  the  (character  of  the  undergrowth,  the 
purpOBe  for  which  the  timber  is  grown,  all  play 
a  part  in  dwU-rniiniiig  thi-  degree  of  thinning.  This 
is  one  of  the  many  mittten;  in  foreHtry  that  i;annal 
be  rmlnced  to  n  rule,  but  mnut  bo  baB«d  on  a  study 
of  each  woodlot.  There  are.  however,  eoT^ral  con- 
siderali<;&:ii  which  indicatv  the  extent  bo  which  a 
woodlot  may  hv  thinni-d.  The  cl<v^«c8  into  which 
trees  tn  a  closed  atand  gradually  Itecome  lutparuted, 
in  thecoune  of  their  stnigglv  fur  »xi8ti!inc«,  a.re 


of  aamstance  in  fielecting  trACH  for  removal,  Four 
cl&iHtNl  ara  osuaily  distinguishMl:  (I)  dominant, 
(2)  int«rmediiite,  (^)  supiiressed,  and  (-I)  dead. 
Uominant  trees  arc  those  that  have  their  erowoe 
in  the  light;  they  have  kept  ahead  of  tho  others 
in  height-growth.  InU-rmediaUi  trees  are  thoee 
thut  still  hare  their  crownm  in  the  light,  but  are 
somewhat  backward,  and  are  destined  to  b«CMDe 
HUppri'jtf^Hi  in  tbu  near  future.  I^uppreesed  trees 
are  thoB<?  that  stand  slightly  Inflow  the  inlermiidiate 
clasw  and  will  prfthably  die  within  a  few  years. 
Now,  modi'rate  thinning  wouM  involve  the  rvnioval 
o!  fflich  (if  the  int«rmediute  tret«  ax  an  interfering 
with  the  best  development  of  the  dominant  ones. 
Tare  should  tie  taken  not  to  open  up  the  Mand  to 
)iiji'h  nn  extent  that  uadesiruble  iin(l«r|;rowth  will 
reHuIt.  In  the  cfl»c  of  shallow- rooted  speciea,  like 
the  itpruci\  the  i>tand  rhoulil  not  l>e  opened  Dp  too 
mnch  or  it  will  become  liable  to  windfall.  The 
cover  m«6t  (w  broken  into  enough,  however,  to 
stimulate  the  growth  of  the  remaining  trees,  or 
very  little  gm<d  will  have  bt!vn:K'Ci>mpliNhiid  by  the 
operatiun.  In  no  caue  should  the  cover  lie  broken 
to  such  sn  extent  that  it  will  not  cloao  in  two  or 
three  vfarn. 

VVhethi-r  aoppreaeed  and  dead  tree»  should  be 
removed  depends  principally  on  whetlier  they  con- 
tain enough  wnod  to  make  thi-ir  removal,  along 
with  the  ri-maindpr,  worth  while.  Someslimnlalion 
will  result  fnim  the  removal  of  certain  of  the 
suppresBed  troiw,  but  most  of  them  are  so  far 
behind  th«  di^>minant  troeK  that  are  to  eompoM)  the 
linal  (ttand  thut  their  presence  or  abi^nce  haa  little 
etfccl,  one  way  or  the  other,  on  the  dovclvpfflcnb 
ii{  the  dominant  onee.  Yet  it  often  pays  to  remove 
some  of  the  sirpiin^jwed,  and  8fimflim.-a  even  a  part 
of  the  dead  trees,  while  the  mure  tm[Hirtant  thin- 
ning id  in  progresd,  although,  except  in  extraor- 
dinary Cftws,  it  would  not  pay  to  go  into  a  stand  for 
puptinrti^ie'l  and  dead  trees  alone.  On  the  general 
principle  of  cleaning  a  stand  of  all  useli-es  material 
that  might  add  to  the  diAf^emi nation  of  disease  or 
increiwe  the  dnng(T  from  fire,  it  ic  sometimw  ex- 
pedient to  remove  de.id  and  supprensed  trees,  when 
it  can  be  done  without  extra  co^t,  while  thinninfc 
is  bi'iiig  done.  On  thtiotherhand.il  i»  somettntM 
di-sirable  to  retuin  the  suppressed  trees,  or  a  part 
of  them,  in  order  to  keep  Ihu  ground  as  well  shftded 
06  posailile. 

Certain  apccies  in  a  mixeiJ  fltand  are  more  deair- 
ablid  ihan  oilers.  If  it  comes  to  a  choice  between 
two  troeB  of  different  species,  other  things  being 
equal,  the  more  dtwiruble  kind  will  bo  left.  For 
example,  a  white  ash  and  a  yellow  birch  tree  are 
standing  sido  by  side,  and  the  conditions  demand 
that  one  should  be  removed ;  the  birch  would  be 
removed  and  the  ash  should  l<e  allowed  to  grow, 
for  white  ash  logs  sell  for  over  twice  as  mnci  a» 
yellow  birch. 

A  defect  in  an  individual  of  a  desirable  kind 
may  rondor  it  I«w  valuaH.'  than  a  tree  of  inferior 
kind.  For  example,  ii  decayed  #p<it  in  the  aah 
mentionwi  abovo  may  hnvv  madr  its  removal  jwi- 
ernblo  to  that  of  the  yellow  birch. 

The  shajie  of  the  crown  and  its  position  relativa 


PdRESTS 


FORESTS 


989 


to  aiirroun<ling  crovaa  an  of  smceaI  Iniiiortanrt^. 
The  proct-Hu^s  uf  respir&tion  ana  aanmilation  art> 
elTected  in  Lha  foliage  which  oomposeR  tha  crown 
of  the  tr<«.  The  crown  of  a  troo  i«  tta  lang«  ami 
stomach,  jio  thut  the  development  and  h«alth  t>f  tho 
crown  aro  clvsivly  related  to  thi':  gruwth  and  ht-alth 
of  the  tree ;  anil  when  a  derision  is  to  he  made, 
the  iHisition.  8lia|M>  and  health  of  thu  crown  .should 
be  given  great  weight 

In  ad^litinn  to  th'^  shove  considerations,  which 
should  Iki  »luilit<d  in  del^rmininf;  th<>  t>xli3nt  lo 
which  »  thinriinjt  ehotild  tn*  carm"l,  anothi.T 
mvthwl,  though  a  r<>ugh  ono,  muv  be  fuund  uitcfuL 
The  itRiount  of  womI  standing  on  the  ari'a  tu  he 
thinned  !»  nttiinnlii),  and  u  ixircuntuge  of  1\k.  vol- 
ume of  the  stsnd  is  reini>ve<E.  Fur  example,  a 
given  stand  would  run  twonty-sLx  conts  Ui  ilie 
acre  ;  ahutit  four  corde  an  acre,  or  15  (ler  c^^nt  of 
the  volame  <>f  the  tftsnd,  would  be  Tem(*v«<l  in  a 
moderate  thinning. 

One  of  the  advantne^H  nf  thinninir  that  han  nnt 
been  mentioneil,  and  which  should  nut  he  uvlt- 
looked,  is  that  it  rnuy  be  combined  with  other 

rrationii  in  practice,  although  in  theory  qiiitH 
inct.  Ag  an  example  of  this,  nn  improv«>munt 
thinnini;  may  sometimes  be  combined  with  hor- 
T«etiai;  a  part  of  the  final  crop. 

ihw  to  treat  a  minaanageii  icaadlot. 

There  h  no  bett*r  way  to  ootline  the  treatment 
of  migmanagiHl  wocMlIuin  Ilian  to  diM<crih(<  the  work 
don«  lit  a  few  concreli-  com^s. 

A  hnmod-over  at«rd  of  hard-woods  may  bo  taken 
as  an  example.  The  s[>euies  repruAcntcd  in  the 
wtand  wiTc  cliwtnut,  rcil.  while-  and  >tlIow  oak, 
with  scattt^ring  white-wood,  white  aeh,  sweet  birch 
and  hw!ch.  Mast  of  the  tree:*  witm  of  spront  origin. 
Thij  Ntand  run  ahuut  etghleL>n  cunU  to  the  acre. 
Fire  had  been  allowed  in  run  throiigh  the  lot  a  fow 
■oiuoM  bcforo.  Mnnv  of  thi>  <-hi>«tnnli<  were  hadly 
scorched  about  the  tiase,  and  were  dying  tiack  in 
the  crown.  Thv  other  trvcu  had  ulw  Huffi.'n.-d  to  a 
conuderHble  extent.  There  was  very  little  seedling 
reprodnction  on  the  ground.  It  wnut  evjdvntly  tni- 
pi>Mihl(<  to  do  anything  with  any  hut  the  Uet  of 
the  existing  treen;  it  would  have  btten  a  waste  of 
land  to  allow  th«  (ithcnt  to  comber  it.  The  etand, 
therefore,  was  severely  thinned,  iWat  one-third  of 
th«  volume  being  removed.  The  thinning  wasdone 
in  tbo  winter;  as  spring  came  on,  the  tops  and 
Iar([er  limbs  were  piW  and  bumtit.  in  onJer  to 
prepare  tli«  ground  for  planting.  Then  the  whole 
was  underplanled  to  white  pine.  Two-wnr-old 
fieodlingotcick  wiu  iixi-d,  Uki  d  iKtancJii  b<nngiiix  feet 
Mch  way.  The  planting  co^t  al>out  aix  doilani  an 
acre.  Ninety-t<i;vi.'n  pt-'r  cent  of  tho  plant«  were 
alivu  the  following  spring.  The  wood  was  sold  the 
winter  following  for  three  dolUre  n  conl  on  the 
pile,  which  insured  a  net  profit  of  over  a  dollar  a 
corJ  on  the  thinning  operation.  It  w».i  rprnovwl 
while  the  mow  wait  on  tiii<  ground,  and  hence  there 
waa  no  injury  to  the  yonnjt  pines.  The  recnlt  of 
this  treatnuint  will  Iw  a  pino  «tund  with  a  mixture 
of  hard-woods.  A  part  of  the  hard-woods  will  be 
remoTMl  vhan  the  pEne  U  thinn«d.  but  the  re- 


mainder vfll  remain  until  tfae  final  crop  is 
gathered. 

Another  example  is  a  Htand  of  DlJ-f!i-ld  whit« 
pin*'.  Whon  taken  in  hand  tho  main  body  of  the 
stand  was  ahout  fifty  years  old,  with  »Ciiltering 
tni'.-'that  vru re  older.  The  older  oncv,  ur  wolf  trees. 
had  a  start  over  the  othtre  and  had  developed 
large  sldf  linihx;  they  wvre  not  fit  fur  Anything 
except  the  fheajtrat  kind  of  lumber.  The  main 
body  of  thn  stand  vaa  tfio  denne,  and.  with  ikt'  bolp 
of  the  large  wolf  Uv*!»,  wax  lioginning  to  chuke 
itself  into  a  stunted  condition.  The  atand  ran 
about  thirty-tivo  cordu  to  the  acre.  It  wiu  thinned 
moderate' ly,  by  removing  some  of  the  intennediat,e 
and  -luppresHed  iTwm.  Where  the  large  wolf  treta 
could  be  thrown  wilhtmt  injury  to  the  better 
growth,  or  without  leaving  too  large  an  opaning, 
they  wre  taken  out.  Six  cords  of  firewood  aad 
over  a  thousand  feet  of  boxboardo  per  acre  were 
secured  from  the  thinning.  The  stand  may  be  let 
alone  for  some  ten  yi-ars,  when  it  c-an  he  decided 
whether  to  cut  tho  iTop  or  treat  it  to  another 
thinoitig,  and  allow  it  to  grow  a  while  longer. 

Another  example  of  a  mi^inianngi.^  wniMlJint  may 
iff  cit«d  as  illustrating  very  dilFerent  conditions. 
The  stand  was  composol  in  part  of  very  old  chost- 
iiQtA  and  oaks,  eomo  of  them  thru^  or  fonr  feet 
through ;  and  under  these  there  was  a  more  or 
loss  complete  uniier-Atand  of  chi'dtniit.  oak.  hirch, 
mapte  and  hemlock.  The  party  who  controlled  tha 
property  had  \xtaa  making  the  mistake  of  refusing 
to  allow  any  trees  to  be  out;  and  the  reeull 
wot^  that  the  largo  trves  were  dnterioraling  and 
the  younger  ones  were  much  too  crowded,  Tho 
lot  wati  gone  ovur  carefully,  and  a  part  of  tha 
large  trees  removed,  and  at  the  same  time  a 
very  moderate  thinning  wai*  exH'ut^  in  tha 
smallur  growth.  Care  was  exorciseil  in  throwing 
the  larf[e  trees,  and  tho  smaller  ones  were  not 
broken  to  nny  great  extent.  As  r«prodnetion 
was  abundant  in  the  places  where  no  under-atand 
e.xisted,  it  was  not  necessary  to  roiwrl  to  planling. 
Tho  treatment  was  successful  Hnancially  as  well 
as  silviculturally. 

LUfraturt. 

Schllch,  A  Manual  i>f  Porertry.  Vol.  II,  Part  in, 
London,  Bradbury.  Agnew  ik  to.;  The  Woodlot, 
Graven  &  Fiaher,  Washington,  United  SUU-s  Poreob 
Service  ;  Alfred  .\kennan,  Forest  Thinning.  Uoeton, 
Ma.wachusettjt  State  Forest  Sf>rvjce. 

Harrestlngf  and  BfarketiB|^  tbe  Tliiib«r  Crop. 

By  £■.  E.  JJifffiu. 

Pirliape  tho  most  important  st«p  in  the  mannge- 
ment  of  a  timber  crop  is  the  harreatlng,  as  on  it 
dei»eud.t  tho  future  existimcu  and  nsefttineas  of  the 
crop.  This  is  strikingly  trne  of  the  farm  woodlot, 
in  which  every  cnn<  must  hu  eierciAud  to  {wrpotu- 
ate  the  crop  in  its  most  productive  condition,  to 
meet  tho  annnal  requiremcnta  of  the  owner,  and  at 
the  same  time  to  be  a  source  nf  income.  The  prac- 
ticefl  employed  in  barvetiting  tht-  voodlot  and  the 
forest  crop  have  many  points  of  differaDce,  and  at 
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Fit.  *n,    Sttad  of  pine  rMAr  (or  btiTMt. 

the  tianio  time  have  mncli  in  common.  A  discuti- 
»tao  of  the  practices  employed  in  barvcating  tim- 
ber on  a  UnKc  scale  will  be  riu^^t-^tive  to  the 
thoughtfn)  niadcr,  and  will  cnalilt.-  him  iK-ttor  to 
direct  his  offorta  in  a  small  way;  and  the  few 
jinintw  rvanTAiat^  the  harvtutting  of  the  fjirm  wood* 
lot  tliat  neeii  e!>peuially  to  bii  notic^  wil!  tie  mora 
easily  corai>rfihenii(?d. 

MciJiixU  (/  htinxjitins, 

Thure  are  twu  distJnrt  mclli«l8  of  harvesting 
forest  cropa  practicfd  in  the  IJnited  States, —  clean 
cutting  and  xt-lMlion  cutting.  Each  )ia«  Its  ad- 
vBiilagtjE  and  aitvocatv;!. 

Clean  aitling  has  l)«tn  prnirticed  more  cxton- 
nivoly  in  the  part,  and  it.  ie  etill  in  vo^e  wh«e 
timber  ia  pbntiful.  It  hae  tlie  advantacu  of  frco- 
dom  of  actjun,  llttlii  or  no  attention  lieing  given 
to  aaving  younff  trees  fur  fntiire  crops  ;  the  uroond 
U  Kone  oviTlml,  (.ikv  luawurc  tho  iiiurkftatite  ma- 
terial ;  and  wiunomy  of  logging  and  milling  opera- 
tionH  in  effected.  Clojtn  cnlting  in  the  moat  I'mc- 
ti<?al  method  where  the  tive*  are  even-aged  or  are 
of  nearly  the  Bame  aiiie,  all  having  r<.>achi.-d  a  »lii|^ 
whoa  growth  in  hIow  or  han  nearly  ceased,  and 
prnctically  all  are  ready  for  the  harvt-ftt.  Tiii.s  i.i 
frviiiii^nlly  the  \w*l  nmthud  in  cwniferuuB  forests, 
where  theru  is  often  hut  little  undergrowth.  Some 
lumlMirmen  uho  hnve  hnd  wide  experitncQ  in  cut- 
ting huril-woods,  including  hroaa-le&f  trees,  in- 
sist (hat  thi«  is  the  mv«t  practical  method  vwn 
ttodtr  those  condttinns.  In  the  case  of  clear  plant- 
ings that  have  resched  the  proper  stage,  clean 


catting  is  nsod  for  final  harvest,  thinnings 
having  b*eii  rwmovi»d  from  time  U>  timi.'. 

When  this  nivthvd  i»  to  he  employed,  in 
ordtT  to  know  approximately  lh(>  i|nnntity 
of  timber,  it  is  ctwiomnry  to  engage  a 
timlK?r  -  cmiser,  who  passes  throu^fh  tha 
liml>i;r  aluiiir  more  or  lt>»  detinito  lines 
making  careful  obaen-ation  to  the  right 
and  left,  estimating  the  i|unntity  of  tim< 
ber  of  each  kind  as  he  passe*.  Record  is 
nado  of  the  estimate  of  euch  part  of  ft 
section,  nnd  at  the  ond  ths  Mtimat^  are 
sammarixed.  It  requires  a  man  of  moeb- 
Bxporii-nct:  in  a  particular  kind  of  timliH"' 
to  be  of  any  vsilne  aa  a  cmiaer.  A  tnao 
habStuat«d  to  the  timber  in  the  lak«  or 
gnlf  Btateis  would  he  at  a  tuu  among  the 
rodwomk  and  nugar  pines  of  tlui  W««t. 

Stltptioti  evtf-inff  curwUta  in  retnovinfi 

the  more  mature  trees  of  a  givta  8i>ecica 

or  of  all  i<|)cci(Ht  down  to  a  i^-t«in  diame* 

tcr  limit.  On  large  tracts  a  valuation  aur- 

vcy  is  made  at  th«  time  to  ilet4^rmini'  tha 

quantity  of  timber  in  board  feet  above  a 

Certain  diameter  limit.   In  measurii^  tb». 

diaineter   it   ie   always   takvn   at   breast- j 

height  ft'ig.  -17-1),  or  foor  feet  and  fooT) 

inches  frum  tho  ground,  to  avcid  t)iv  osud 

expnnHion  at  the  ho^e.   The  diameter  limifc^ 

ifi  any  that  may  h«  det«nntncd  on,  hut  is 

UKually  twelve,  fourteen  ur  sixteien  incbn;J 

the  Idwor  thu  limit  the  great*T  the  harwat^ 

at  th«i  lime  anti  the  longor  tli«  periud  that  must 

elap»^  betoro  anoth<'r  A^nnl  harvott  can  be  gath- 

ort-d  from  the  same  land.    Usually  2  to  6  per  c«nt 

of  tile  timber  la  mwiflfliwi,  and  from  thi*  the  re- 
mainder is  estimat-eil.     If  thu  tract  ia  small.  • 

higher  [wrri-ntage  or  even  all  the  treea  may  be 

meaflnnjd.  AKthis  .  .  | 

methiid  implies  '1         « 

making     calcvla- 

tiona  lor  anotlier 

crop,  the  diametur 

of  allspeciesduwn 

to  two  inchtfg  is 

fre<]uently  taken. 

Cniijvra  are  used 

for  meimuring  the 

diamutiT    and    a 

hypsomet«r     for 

determining    the 

height,    although 

the  height  may  bo     ,  ,  i 

ociilftrly t«timated   ^  ^ j 

for   all    practical 

purixim.-M    in   that 

particular  kind  of 

timU-r.   If  a  hyp- 

Hometer  is  not  at 

hand,   the   height 

of  a  tree  or  any 

point  on  it  may  be  determined  by  trtangulation, 

according  to  tho  following  diagram  |Pig>  47G):.J 

~A0~^  ^^'  ^^' '"  ^S"'^*  euppOM  Afi  oqutb  SO, ' 
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iad  sb  «qiiuN  20:  th>^n  AB  by  ah  v^iaaAg  ISOO; 
divided  by  AC.  aupiioned  to  equal  'J2,  it  given 
nvarly  9,2  tivl  na  thd  hutght  of  tho  tro«,  or  DE 
in  th?  tjiafn-am. 

In  ]}rju:tico,  3  ifati^  "^^  f<^ur  men  is  frvquently 
ent:aei?d  in  making  tha  survey.  A  h.ilf  chain  of 
thirty-thrw  f«t  i»  fiwttinetl  to  the  ticlt  of  tlie 
cbain-mun.  who  ia  fj^uiclLii  by  a  mun  with  ikCompnsB 
in  ordor  to  nuilc^  as  straight  a  line  us  po»iibie 
Ihrwgh  Ihi."  n*H«is.  A  mum  on  *^itlii'r  side  of  the 
chain-man  calipers  th-e  treofl  for  a  lateral  (iiatance 
of  tliirty-lhrtt.'  fci-t,  an<l  calli!  uut  thu  iiviAi  to  th« 
cbain-mnn,  who  makea  record  of  it  »n  a  sheat 
np«ciull)'iirr.')^iiirL-<!  fuT  the  (itiniofti!,  Vw  c\v.\\n-mtia 
also  mak«snote  of  thfciiroclion  un>]siz«ufatr«ain8. 
of  hiUsi  anil  of  inclim-ii  th:it  m.ay  W  of  intenst  or 
use  in  tile  harvest.  Thy  RaJiu  proowds  f'lf  twenty 
half  chains,  when  an  acre  haa  been  cwer^nl.  The 
moBSured  acre^  art-  equal  diBtan<:«e  apart  to  t))« 
rieht  and  left  of  a  hase  Line  throuKb  the  tnici. 
SomL'trmfs  cinruliirari'neof  such  nidii  as  to  contain 
a  certain  fraction  or  a  whole  acre,  considered  to  be 
Ml  average  at  tht^  wholn  Ht.iTid,  am  m(ta»ured. 

The  volunLi>  isapprpxiEuaUKl  by  mullipiyiiig  Uw 
area  of  th*  batie  of  tho  tree  at  Btuinp  hoight  by 
one-half  the  height.  Raoh  cnhie  foot  of  m.v  tim- 
ber will  cut  out  five  to  neveit  board  fewt.  Alraiit 
eighty-fivu  cohic  fci-t  of  wuimI  will  jillu  uf)  n  sUiid- 
■id  cord  of  4x4  X  A  feet,  or  about  thirty  nolid 
cable  f«et  will  pile  up  »  cord  of  fli):te«n-inch  wood. 

Aaa  further  mesne  uf  detoriniDingth«>inu8t  prof* 
itahle  procpiluro,  Bttsm  analysea  are  made  by  de- 
terniininff  the  increase  throoffli  decadiee  by  ineaaar- 
in^  tilt;  thickni':*.-*  of  ciii.-h  ten  Annual  rinKS,  beRin- 
ning  at  the  burk.  Hy  dcduL-lini;  from  the  prt-flent 
volume  that  at  any  ye.iT  previoUH,  the  increment 
during;  that  iRTiud  Ik  oIitiiitiiMl.  Fruni  the  avtrajre 
increment  of  a  sufficiently  larRc  number  of  tr»>e». 
a  rMBonobly  accuralo  nccount  of  whnt  the  whole 
area  has  beendoinf;  can  he  i;iven  nnd  a  working 
plan  laid  out.  Tlii^  [ni;thud  will  di^t^Tmino  for  the 
owners  whether  the  area  being  estiluitiii  i«  liirgu 
enonfEh  to  keep  Ih*  mill  runninR  indellnitely.  r\ 
The  capacity  of  milhi   is  uaually  far  loo  ''' 

largie  for  the  area,  m  that  after  a  few 
;«an'  cot  n  move  munt  b<j  madu  or 
the  mill  go  oat  of  the  bujfiinesa.  -•* 

JV/inj).  (Figa.  47fi.  477.)  ^.' 

In   felling,  the  tre«  is      ^'* 
cblpped  with  the  axf  >• 

on  the  aide  in  (he         y 
direction  in         ,'' 
vbieh    it    ia        ,'' 
to  fall,  in 
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order  to  direct  iUi  course.  Consfdnsbla  akill  in 
this  tnattor  iit  often  nece^eary  in  order  toplace  the 
tfee  where  it  is  wanted  on  thft  jcn^nnd.  Tho  c-rnafl- 
oiit  aaw  U  iisvd    fur  tlw   remainder  of  the  cutj 
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wig,  tn.    Dunm  (KoirieB  Bow  to  ditmniM  belfbt  at 
tiM  ty  uiiBcnlibMi. 


PIe.  4TG>     PeltlDK  «  IltO.     Dinnii  Itvm  »  [ihvluinipb 
n(  a  chniiixr  Id  »cI1od. 

V-ginning  on  tho  ojiposito  side  from  the  chipping. 
When  the  tree  is  alwut  lo  fall  th«  workmn-ii  should 
sltfp  off  »t  rijjht  3tiKl<-'«  to  the  direction  the  tree  ia 
taking.  inorJertoavdid  fulling  limbs  ihatarv'oftpn 
thrown  in  tht;  lin»  with  tho  tree.  N'o  attempt 
fdioiild  Ih>  miuiv  to  drive  fnnn  aniniald  from  danger 
after  the  tr«e  heKii>--<  I'j  fall.  Fuilurv  to  hwwl  ono 
or  the  v(ht;r  uf  tho^o  precautions  cohIa  numeroua 
lives  every  year.  Care  ia  liiki-n  to  avuid  Iin-akjLg* 
»»  much  st»  p'l^u^iblu  and  to  have  tlie  lugs  in  acon- 
venient  place  for  loading.  Wh«n  wood  in  frnien.  it 
i«  much  more  brilllit  ihjin  at  nlhcr  timeu.  When 
trees  are  small  enough  to  permit  of  it,  they  are 
cut  cIo»«  to  the  ground,  which  makw  a  isaving  of 
limber.  In  ft-lling  the  large  trei-if  of  the  West,  the 
choppers  stand  on  a  e^^affolding.   <I-'ig.  177^ 

SautitiJl*.   (Figs.  4TS-480.) 

Tho  location  of  tho  mill  it*  oTit>  of  lhi<  moxl  im- 
portant factont  in  tho  hurveHling  uf  a  forest  crop. 
The  large  milla  an:  always  locstod  on  a  pond, 
stream  or  lake,  in  order  to  provide  water  for  the 
pteam  hollenf  and  to  have  water  Into  wbich  tho 
logH  may  be  mllMl  bofore  they  are  tekaa  Into  tha 
mill.  The  logs  aretakenifltoUiamiJ]  bymeanaufa 
JBckdadd«r, — a  hosvy,  endlMi  chain  that  mns  in 
the  bottom  of  a  V-shaped  groove  extending  into  tho 
wat^T,  over  which  logs  aro  floated. — or  other  snit- 
ablc  conveyance.  The  email  portable  mill,  which  ia 
moved  about  to  gather  op  what  the  Urger  mills  do 
not  UJce,  is  located  is  a  pasilEua  convenient  to  miwt 
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of  the  timber,  th<;  wau-r  for  ifiu 
hullur  being  suiiplkxl  from  a  Lsnk, 
puol  or  small  Btrt-am  ;  and  the  lugs 
arfl  TolU^  on  b>  the  pnrriiigo  from 
a  skidway.    Tbt  capacity  of  rnilla 
varies   from    uai    furnUlii-d    wiUi 
IjiiLh  circulur  and  band  saws  ami 
which  runs  niirhl  aii*l  day.  cutting 
in  twenty-four  hniiri  ohh  or  two 
hundred  thousand  foet,  to  ono  that 
rung  for  n  I«n;j(ir  nr  shnrtur  piTiml 
dnrinc  the  day,  according  to  tht 
demand   of  thu  cuiiloini-r  and  thc 
will  of  the  Bfiwyer,  cutting  a  f(;w 
hundrf]  or  a  ttmiisaw!  fwl  jier  liay. 
American  ingenuity  hjn  modified 
machinery  to  mwt  the  deraand*  of 
tho  timlwT  in  naoh  lociility  as  far 
■M  possible.   On  the  western  coast  the  trees  are  m 
U\rg\i  that  thu  tninchim-ry  used  in  Ihi;  Ea»t  would 
be  UBoless,  so  the  power  and  capacity  has  been  in- 
creaaed  to  meet  the  di-mand.   ^itmc  of  Ihe  logH  are 
so  largo  UiAt  thvy  cud  iiul  be  movi'd  and  must  be 
blaaled  apart  to  reduce  them  to  portable  or  work- 
nbl«  Rii«.   In  itneh  cuMut  the  |>erct!nt!ig<e  of  wftHt«  ia 
wry  high. 

f^malJ  fexJs. 

The  amall  tonlii  am  fvw  in  variety  but  uapk  i& 
iioantity.   Ench  i'iini|>  is  pruvidi'«l  with  a  fnr  paS.n 
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Vig.  "T.  B«rvMtini  Um  towt  crap  to  wnteni  Wjtblnstan, 
Tho  iiuil»n'a(  on  n  flaal  etiUr  aokrly  comslatadt  t)i«  irM 
•rill  •»•>  U  MM. 

of  ekiddinft  toi^ts,  which  nr*  niintlar  to  ic«-tun(:s 
but  hftavy  onough  to  stand  the  strain  of  one  or 
inor«  teams  of  borsee.  Th«y  arc  utwd  to  get  logs 


Flit.  *n.    HarrOTtLDK  planlcJ  rotUowOod,    Tbv  lopi  nn^rc  i;ul  out  U  tlibDilitt, 

out  of  iTicon<reni«nt  places.  Chain  is  ban;:ht  by  the 
kf^  and  ninde  np  by  the  blacki<iiiiih  ai:<  nL-vdvd. 
Cant-huokd  for  rollinj;  logs  by  hand  arc  alwa>'s  in 
evidence.  Crose-cut  nawH  are  made  ready  for  uite 
by  a  man  who  ts  emiilnyi-d  much  of  ihc  time  Icix-p- 
ing  tbL-m  in  order.  Axes  are  Ijouflit  by  the  doKan. 
A  good  strong  m-in  wanta  a  fouT'-  to  nix-poiind  axe. 
The  style  known  na  doubli^bit  ix  lietut  1ike<l  by  most 
choppers.  The  flattened  handle  and  evenly  balanced 
blades  make  guiding  uasier,  and  th«  i-dgc  capacity 
is  double  that  of  the  single-bit  or  poled  axe. 

Trantporlalion   to  market  aint   mill.    (Figs.  481- 
485.) 

It'tt^cr.-In  the  Nuw  Lnjjlaiid  iind  lake  atatM 
wfttor  haj<  pi-rformod  an  im['ortnnt  part  in  tJw 
transportation  of  logs  to  the  mill.  l»ga  have  been 
thrown  into  the  lake*  and  stnams  and  carrivd 
many  miles,  where  the  lumber  was  available  to 
canal,  ateara-boat  or  railway.  Often  the  logs  were 
Seft  in  the  water  frtr  moiithK,  nntil  some  of  tliem 
becumL'  water-logged  and  sank  to  the  bottom.  In 
aucb  a  bountiful  harvest  thenewtin!  but  straws  nnd 
were  never  mii>scd,  bat  now  companies  are  formed 
and  righttt  are  ptin':hui>«d  for  the  inirimse  of  raising 
thc(to  "ilead-licHiln,"  The  luga  are  puetcd  and  piled 
on  the  hank  to  dry  for  a  year,  when  they  are  again 
pat  into  the>  water  and  lloatHl  to  the  mill,  and 
cut  into  lumber,  which  is  scarcely  inferior  to  that 
which  the  logs  would  hav«  made  had  they  not  sunk, 
llard-wood  logD  are  »o  heavy  that  th«y  are  not 
often  driven  for  longdiatancett  in  thv  watvr.  In 
the  southern  statc«.  cyiirciv  trees  are  often  felled 
into  the  water  and  towed  or  poled  to  the  hanlt. 
This  id  known  a»  "Jam-nticlcing,"  In  certain  jart* 
of  the  West,  wooden  chutes,  several  miles  in  length 
and  fumi,*hM  with  watf^r,  ar«  naed  for  running 
railway  ties  and  other  timber  down  the  mountains. 
iti3  whfeU. — Where  wiiter  is  not  arailablc,  other 
moans  must  be  resorttd  to.  In  the  North,  snow 
and  ice  roads  are  used  in  the  cold  sea'ton.  Daring 
open  weather  in  tbe  North,  and  throughout  the 
year  in  the  So^tb  and  parts  of  the  West,  what  an 
known  an  "big  whei-U"  arc  mtml  (Figs.  483,  484). 
These  wheals  are  said  to  have  been  osmI  first  ftl 
Michigan.  They  &ru  built  with  a  strong  »le.  Ui« 
wheels  etsmling  six  to  t«n  feet  high.   Between  the 
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ir^wls  Dili!  to  scvt>nil  H^  nru  euKponieil,  Che  rear 
end  bc-in^  allowed  to  drag. 

Road*,—  ynir\y  gocA  r-'-a^s  are  tnivlc  through  th*" 
woods  for  u  sini^lu  cro[>.  W-aiise  u  ]tirfi^  numbi-r  ot 
heavy  IowIb  mu»t  Iw  liitiiM  ovi-r  mine  o{  them. 
Swampen  cut  ont  the  uDiIfrliniBh  mwl  char  away 
obstnictionti,  niter  which  grading  is  done 
if  wieeesBry. 

Mueeilanems  mmM.—ln  aoma  mounCain- 
oas  re^«ii»,  where  rook*  d*  not  int<>rf.irft, 
timber  ia  Allowed  to  sliJe  down  the  incline 
on  thfi  ban;  ground.  In  the  extn-me  West 
and  Northwest,  huge  logs  ari'  dragK^-d  on 
thi«  gniunil.  n>!i>fni  being  snpplied  to  con- 
vert sliiiing-friflion  into  MUing-frktiori. 
Cattk,  a  means  of  power  which  has  been 
largely  osed  in  harvi-jiting  cropa,  any  avii-d 
for  the  purjKiec  becauae  of  thiir  titrength 
and  GooT«iiianc«.  In  the  ^ulh,  whiit  ia 
cal  led  "drnmininff"  ia  emp!nyL-d  to  a  limited 
extent.  This  apiilinnce  confiixts  of  a  large 
cylinder  mnil^  to  revolve,  and  which  winds 
□p  a  ffliM!  or  cable,  the  ooter  end  of  which  " 

Is  fset«ned  to  the  log,  A  mnch  more  jiow- 
«rfDl  and  practical  method  Is  the  steam  skidder, 
which,  by  mt-.'kns  of  [lullcys  and  a  cMv,  n^tlit^Ri 
the  logB  from  a  few  thousand  feet  on  either  Bide 
of  th»-  track  nn  which  it  nrnvcn  and  placce  them  on 
theiani,  if  nwil  W,  Twniporar.v  tracks  of  either 
narrow  or  standard  gsnge  am  laid  into  the  woodx 
and  cnmpx,  mid  whi-n  the  timhi^r  in  one  place  fana 
been  harvested  they  are  taken  up  and  felaid  in  an- 
otlter  placu.  Thwu  arv  contrivances  for  short 
hanlB  to  i[ot  the  logi«  to  the  sU-am  railway,  on 
which  they  «re  platpii  end  trannpurtt-d  longer  diit- 
taninw  to  the  mill. 

A  gn-at  doal  of  lumb^^r  in  now  kiln^rlcd  citlx^r 
after  air-<irying  for  a  time  or  frtwth  from  the  saw, 
thereby  making  it  fit  for  use  much  eooner  than  by 
air-drying  aionv.  When  the  turnVT  i»  linally  roody 
for  the  wholenate  or  retail  dealer,  it  ia  again  traQ»- 


portod  to  the  mwt  likely  »l«>-placo,  ttn  that  in  nny 
up-to-dat^  market  we  find  Kprut'e  from  Maine,  pup- 
lar  (whitfiwood)  from  the  hard-wood  holt  hetw(><»n 
North  and  South,  yellow  pine  and  cypress  from  the 
h<oiith,  fiwlar  and  redwood  from  the  West.  The 
bc9t  gnulea  of  Amvrican  luinbt-r  arv  shared  with 
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other  conotries.  The  poorer  grades  «r«  found  on 
the  local  country  yard?. 

Waste  in  lumbering. 

Some  thirty  years  ago  only  about  30  per  cent  of 
the  available  tinib«r  of  a  i>tand  w:ut  plnici^d  on  the 
ynrd.  The  lH>xt  and  moitt  convenient  wax  tukcn 
and  the  remainder  left  to  grow,  burn  or  tlvcay  as 
chance-  might  dvtvrminu.  It  did  not  pny  in  those 
daya  to  be  saving.  With  inca-asLil  valut.-..  however, 
tnorr  ran*  is  nuw  tvsurcifi'd  to  cut  the  crop  closer. 
Some  timber-Und  ha«  been  cut  ov^tr  for  the  third 
or  fourth  tinii',  each  Limit  all  thiit  wah  worth  har^ 
rej>ting  being  taken.  Vir^'in  fitiindii  are  now  worked 
very  clooe  in  clean  cutting  where  timber  is  valo- 
ttblu.  All  logs  down  to  four  inches  at  the  top  are 
taken  to  the  mill,  where  there  are  twnttetaof  saws. 

As  the  logs  come  into 
the  milt,  the  better 
OHM  an.'  thrown  t« 
one  saw  and  the 
poorer  to  the  other. 
The  better  logs  nearly 
all  inaktiliimbiir.while 
the  iNiurer  untis  aru 
mostly  cut  into  four- 
font  litngthtt  fnini 
which  is  made  wood 
alcohol,  Bcotia  acid, 
charcoal  and  the  like. 
lo  hard -woods,  tlw 
proportion  is  aboal 
one  conJ  of  wood  to 
each  thnuiiand  fret 
of  liimSer. 

Where  timber  ia 
valuable  for  fuel,  the 
top«  and  limbs  are 
worked  into  cord- 
wood  to  supply  local 
demand,    and    the 
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bmtih  in  Bome  CBsee  ia  burned  to  ftroid  uncon- 
trollable Arefl.  Thin  RhnuM  be  done  more  (k- 
qiumtly.  The  Forwrt  Swrvke  han  made  investiga- 
tions along  this  line  and  has  f«uii<l  that  in  n  clt- 


feet.  Ry  thiti  rule,  if  a  log  is  twenty  inches  in 
diumekr  and  tvo  twt  luns.  it  contain.4  W}  boan) 
feeL  The  Doyle  mle  givea  Inw  tliaD  Scribnor'f^  in 
logs  up  to  ahnut  twenty-nind   inches,  and  more 

ebon  ScrEbni-r'a 
above  that. 
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Pis.  «it.  Sortine  IWS  «t  morttet.    Nattharii  Ulehltsu, 

tain  locaTity  in  Minnesota  the  coet  of  buminv:  Ihe 
bnwh  fruni  pinu  tirnljieT  yvaa  bva  ct^nts  per  itliua- 
sand  feet  of  lumber.  In  other  places  it  woaM  be 
more  or  lesa,  depending  on  conditiantt.  Purm^rly, 
great  vertical  cylindum  called  consoraem,  Uiied  for 
bnminfi  vasU;  van:  con  it|  tic  no  tun  olij^cU  at  a  hrf^» 
mill  (Pig.  -180),  hut  pn^i^ent  economy  in  some  places 
le&Tfis  these  aa  monianicntfi  to  mark  a  ^ta^u  in  thu 

CEiesH  in  th«  economical  devclopoicnt  of  timhT 
vefitintC'  On  small  timbaT*  lota  thi;re  ntNKi  hi^  no 
wutlv  vxcugtl  the  enuU  brush,  which  should  ho  left 
scattered  so  that  it  will  decay  more  readily  if  it  ia 
not  convenient  to  hum  it. 


CM. 

Other  thini 
being  equal 
costa  a«  mucli 
to  haTTWt  in- 
ferior classes  of 
timber,   lilc» 
beoeb  sad 
pie,  as  it 
walnut  and 
hickory,  and 
morv  than  pins 
and    cedar; 
honoe  the  cnmt 
of  han,-est  wilt 
hv  bibber    for 
the  inferior 
timbersast 
[tared    witi 
their     value. 
The  coet  of  lay- 
ing the  lumbgej 
on  the  yard  is  frequently  on&-half  thv  markvl  pric 
There  are  many  factors  which  must  he  considen.il, 
any  one  or  all  of  which  may  vurv  with  the  kind 
of  ttmbi-r.  distanc4?  from  mill,  appliances,  kind  of 
help,  v/nffoa  paid,  and  other  items.    ^Vhen  the  pri- 
vat<>  <iwni?r  can  um  help  during  part  of  the  yonr 
that  would  otherwise  be  idle,  as  on  the  farm,  ho 
can  deliver  the  hga  to  tlii;  mill  at  tittle  expense 
and  save  that  much  on  his  itlumpagc 

Harrfjl  timt. 
RipenMB  and  fitness  determine  when  to  cut. 


ValmiiUm. 

In  dispoHinj;  of  a  piece  of  timber,  the 
owner  Hhould  kmiw  by  what  mlB  the  tim- 
b«r  [i  to  be  scaled-  th.-ri*  ari^  Bome  fifty 
log  rules :  any  one  of  them  may  be  used, 
bat  comparativ<>ly  few  of  them  am  in 
common  um.  One  rtilo  may  be  used  in 
one  locality  and  a  ditfer<'nt  one  in  an- 
other locality.  ThvorcUcally,  they  should 
agree,  because  no  rule  can  chanse  the 
volume  of  a  toe;.  I^mt  are  timially  scaled 
at  the  smull  end  inside  the  bark,  but  the 

firactice  of  JUMlirR  in  the  middle  prevails 
n  some  jilai^'s.  T!ie  niles  that  have 
found  most  favor  are  the  Doyle^  Doyl^ 
Scribner,  and  the  Scribnur.  Just  how  log 
rules  an  computed  in  not  always  easy  to  asc^r- 
talo,  but  the  Doylc  rule  ix  so  simple  that  one  may 
construct  a  table  any  time.  It  i.i  e-t.'ifntially  a'*  foi- 
lom  :  Itoduco  the  diameter  of  tht>  lot;  at  the  small 
end  by  fi>ur  inchi<« ;  square  one-fonrth  of  the  re- 
maiaderand  mnltiply  by  the  U>n^  of  the  log  in 
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4{U.  fit  Til  ni  uuJ  wxiEi  tnsaportatiaii.  N{>rlh«m  MkhJuBii 

Qnsket-willowfv  hoop-poles,  fencu-posts,  telephone 
and  telegraph  poles,  piles  and  the  like,  muot  be 
harvested  whi>n  thi^y  arw  thv  proper  aixe  or  ace  for 
the  purpose:  but  for  lumber,  the  treee  should 
Htand  until  the  climax  of  growth  is  well  passed. 
Trees  are  often  swept  off  jost  when  they  ar*  doing 
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Flc.4a.  rbeoMcrf  UcwB«elJla  Unreitlscat  Bouthernbanl-waodi. 

Tho  coiunjou  uio(li«(]  of  bi'Lajfluj;  Iti   lArgfi  vrhJ1«  ot*k.  |£kim   mid 
othrr  hanlWDCHli  lu  iIid  lliinntor  muloD  of  Virslnlk. 

their  be«t.   Thi«  ix  [jarticularly  trim  of  wbite  pine, 

for  which  Uiere  ix  alwaj-s  a  demand.   Thia  Kpwied 

tniiki>«   iU   Ixwt    jjTDWth 

from  the  Ihirti^lh  tn  Ihy 

eightieth  year,  but  Kcod 

profit  OD  clear  stuff  id 

the  fatur«  is  often  »ucri- 

|]cf»l  for  bni  Riattriiil  at 

I)n.-scnt.  Spi-cit»  that  art- 

protP    to    Jecay    while 

etaniiing  shoulil  bi-  cut 

when  in  fall  vigor.  The 

own&r  of  small  piece*  of 

timber  wilt  adapt  eoch 

ftpplianctrfl  aa  br.it  tiuit 

his    neodK.    !ind    chooHo 

KDcb  time  or  itHa-inn  for 

tiarv«Hta»  witi  rtiimt  vcxh 

noDiicalty   mwl    his  lie- 

mandit. 


Harv(*tini^  the  jraoillot. 

Much  of  vthiit  hui 
been  said  npplieH  La  the  farm  wooiJlot.  A  few  facts 
of  Hpwial  signillcancH  lo  thy  winnltot.  howwvff, 
shuulJ  Ih>  pointt><)  out.  The  farni«r  very  frequently 
finds  himself  ■■ith  a  fwor,  thin  wtwii 
erop.  The  Vi«t  »pecic«  have  been 
remnved,  and  the  crookvi)  and  im- 
pvrfect  irc<«  bi%ve  IrLvn  It-ft :  and 
this,  too,  without  nny  justiHeatinn. 
The  main  dnniand  on  th«^>  wnoillul  ix 
(or  firewood,  posts  und  polea,  and, 
oocaaiflnallv,  a  littlr  dimonsioTi  RtufT. 
This  can  all  bo  had  to  the  improve- 
ment of  the  wooilldl,  when  tho  har- 
Tvstine  18  done  judiciounty.  The 
point  to  keep  in  mind  in  handlinc 
the  fann  woodlol  iti  lu  perpetuate 
it  and  make  it  a  constant  snnrce  of 
income.  The  method  of  hnrvt«ting 
will  finally  lie  determine"!  hy  the 
purpoee  for  which  the  product  it 
dcelrcd. 


Plt,«t4.   Plu  loci  rMdyfor  tbefMd.  NonlivmUishliaa. 


Clean  cuttinK  ia  admiBsaMe  only  when 
thofB  are  a  nnmb«r  of  mator*t,  valuable 
trees,  with  little  or  nn  underj^owth,  and 
whftn  thft  prott*tion  alforded  by  the  wooda 
J8  not  in)|>iirtDnt.  If  the  area  u  to  be  con< 
tinned  aA  a  woodland,  then  replantini;  by 
atvA  or  SLtdlingH  is  rrdortt^  to. 

Under  other  conditions,  stdection  cDttinc 

»h"iil(l   W'   (•mpioywl.    For    firewood.  poKla. 

poles  and  similar  re<iuir«nientK,  the  dead  or 

dying,  »low^r-ftrow ing,  undesirable  specicis 

and  foreat  weeds  should  be  removed.     For 

dimvnsiiHi  stuff,  only  the  mature  treeB  ahould 

be  taken.     Cure  must  ))o  vxi-rciscd  In  the 

selection  of  the  cutting,  in  order  that  the 

conditions  for  lh«;  best  growth  of  th«  remain- 

inir  trees  and  the  re-occupancy  «f  the  opened 

Aj))iei>»  may  Ik^  promoted.     It  in  important 

that  the  0|>en  spaces  l>«  tilled  either  hy  nikt- 

urul  growth  or  by  planted  wedlings.    Jndg- 

meat  is  required  In  the  felling  of  the  txcra 

to  avoid  damat;^  tn  the  surroundint;  trees  and  to 

the  nndergrowth.    The  lo^s  must  ins  snaked  out 

where    they    will    least 

harm  th»i  nivdiinpi. 

Wht-n  considerable  dl- 
mviifion  ^ tuff  id  removed, 
s  portable  sawmtll  may 
be  employed  and  placed 
in  or  near  the  woodloL 
bVefiuently  the  lo^rs  ar« 
aleddc'd  to  the  local  aaw- 
miil. 

In  colder  regions  tli* 
time  for  this  worh  will 
he  in  winter  when  other 
farm  work  is  laotao  prc^ 
sins  and  when  the  loga 
and  lumbtTt'im  tw  movcl 
on  sleiffhs.  Whether  in 
sommiT  or  winter,  a  pair 
of  fihtdding  tongs  will 
be  found  neef ul  for 
rolling   up    logs,   where 


they  can  be  handled  with  a  chain  or  for  drajtHine 
them  out  of  inconvenient  places-  A  cant-hook  is  a 
convenience  tliat  one  can  not  slTurd  to  be  without. 
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RofliiH  should  be  n&de  with  aomo  cnn^  becaUKe 
nearly  nil  young  «tuff  i»  kilUxl  by  liriving  over  it 
a  few  times,  and  n»?w  jfrowth  dots  not  come  in  for 
niiiiiy  yvoTf.  Fn;qui.'ntly  u  littk'  druiaiigc  of  wvt 
places  will  prove  T«ry  proRtabte. 

Thi^  dut^ilfl  cf  huniilinK  U^um,  chain,  flleiichs  and 
trucks  can  beat  bo  learniid  by  experiwicu. 

Marketintj  iimhfi-  ervp*. 

The  marketinK  of  timber  crnpa  differs  ffora  that 
of  nny  other  farm  pr^iict  in  e^vcral  |»arti<.'uUr». 
MeataBivi^old  by  tbe  [wund.eKEH  by  til«  do;M!n,coal 
by  the  t">ti,  KHiiii  by  muasure  or  wcicbt.  each  har* 
ing  its  sUndunl  of  denoniiontion.  Timber crupstue 
Kold  by  the  tree,  acre, thoii)iand>fi:et  ba.inlmflasitr^, 
cubiv  foitt,  pound  and  even  by  t1it<  6!ick.  The  ^tand- 
im!  cord  in  128  cubic  feet,  or  a  pile  8x4x4  feet ; 


PU.  W.  An  lniDr»Teni«Dt  tblnnlni  In  Dkuited  v&ltc  pine.  The  white 
plQcK  ii»r»  plnntwl  In  iul\(iiri'  wUJi  ii-li  mil  l>("i  cliler,  mid  n  paninl 
li*Tv*>ilii|  III  iWi^n>i>  !>»>  Inlicii  [plni-flii  "Moti  l-n»-old*'r,  twh  mi 
po'imr  (iLni-fc  lin\'*  1>ft*i;  fkuh-'^ivK  Tha  oivn  ai?iu  &rv  bplnf  fillril 
bj  ililjili>T-ptAUliikC*  uf  wtiltn  t'Jiiv  Alii]  lianl  lliiipl*  U  «M-I1  In  f»IV- 
Urouiiil. 

hot  in  different  IiwalitieB  theconl  viri^'sacdoniintr 
to  the  nniform  lenRth  of  pieces  eompoBinj'  it,  ixvg« 
that  vill  dcatc  n  thoiiititnd  f<>4^t  will  (;enorally  make 
a  littlfi  more  than  a  standard  cord  of  wood. 

A  timber  crop  La  an  uccuinulatiDn  of  annual 
growths,  the  nature  of  the  plunt  making  U  'm\\»»- 
dibit-  to  mgrkot  the  annunl  Rrowlh  each  year.  If  the 
market  conditions  are  not  right  nnu  yoar,  tho  crop 
may  wait  for  ov<*n  a  score  or  mons  of  years,  or  until 
»uch  tinw  aa  ocema  moat  favorably.  Tho  market 
for  thi-  crop  has  ita  npfl  and  downa,  but  not  nearly 
to  the  samf  extent  lu  that  of  u  [M^riHhable  crop. 
Tho  time  ami  method  of  marketinK  will  vary  vrilh 
the  character  of  the  cnip  il^n-lf,  which  varies  in 
volume  from  the  small  willow  wbii«  only  Iwo  fwt 
in  len^h,  to  tho  maacivA  aequoiaa,  the  ([leateet  of 
nature's  oriiraniied  products. 

It  iit  to  tif  int«n-dt  of  the  purchaeinc  agent  to 
liny  Uimher  at  the  Inwfflt  poHsihli;  prico.  fora  thing 
well  tiosghl  i*  half  jmjM.  Hp  therefore  triea  tn  per- 
suade the  owner  that  hiH  limtwr  \*  not  uroning 
vny  fast,  that  eome  trees  show  evidence  of  decay 


and  death,  and  that  HQbstitutes  are  on  theincreaMjr] 
all  of  which  may  Iw  trw  enough  nad  yet  not  h«  i 
anfficient  reaaona  for  m^in;;  immediate  sale.    Tlie 
growing  rati-  of  timber  can  be  dc-tonntiicd  aa  well 
by  the  owner  as  by  the  purchaeer.   The  are*  of  thai 
stamp  of  a  tre«  in  Njnare  iv»^.  niultipUed  hr  mukI 
half  the  hfij^ht  eivm  the  approximate  nnmberof  | 
cubic  feet  in  the  tree.   If,  now,  the  thickDi>«ii  of  thai 
ten  out«r  rinfTg  be  di'lerni iiied.  and  lh»  diameter  bal 
reduced  by  double  this  amount,  wc  can  estimat«J 
tho  Tolumo  of  thv  tree  too  years  agoi,  Siaoe  th»| 
heif^ht  of  nearly  or  quite  tnaUre  standii  raries  butf 
little,  the  same  heieht-faotor  may  Ik-  re^jivatodiy  | 
ushL  About  eighty-five  of  the  cubic  feet  thoa  de 
termined.  when  cut,  will  nink«  a  .tlaadard  cord  at\ 
wood  and  other  teo^liii  in  pn^jiortion.  The  increaMJ 
in  volume  of  saw  timber  c»n  best  bo  dtilerminMl  by] 
cutting  aomv  of  tho  most  typi*nl  iivcr(4jo' 
treea  into  logis,  and  with  A.Tibner's,  Uoyle'a, 
Mauntan'.t,  or  some  ullitT  log  book  in  liuod, 
figore  the  board  feet  at  prasent.  and  then 
by   relucing  tho  dlanirttr  by  dnuble  lh« 
Ihii'kneex  of  the  ten  out«r  rings  it  will  ^\'e 
tho  board  fixrt  t<.*n  years  liefore.  Thu  Woixl- 
nian*g  Handbook,  I'art  I,  Bulletin   Noi.  36,1 
Foruat  Servite  of  the  L'nited  SJtatv^  Dejiart-j 
munt  of  Agricnlture,  contitina  o^-ur  fortyf 
Ing  nilea,  lK«ddeji  much  other  informatkni ' 
valuable  to  lht>  man  who  h:indlv»  timber. 

It  may  be  e.xpected  that  under   proper 
encouTa;ri-mfnt  tho  more  valuable  Lreea  in 
flt-ird  mny  lie  made  to  increaee  more  n.\ 
illy  than  undi-r  unmanagcd  or  miamaiuigttl^ 
I  i[.iliii()ns.    While  the  rinsa  of  one  decida 

ni:iv  r -iiri-  )i-*t  than  thit*?  of  a  paiit  de- 

■.III.',  Ml.'  Intnlwr  in  the  larger  tree  i»  more 
valuahlr.    Sinrn  dilferent  kinds  of  timber 
vary  in  rijpi.litv  of  growth,  tbt' d^'U-rmins^ 
tion  of  one  Bi>ei.'it«  will  not  answer  for  alL  i 
Foreittry  can   bv  practiced  in  analmodtj 
ideal  way  on  the  farm  woodlot  of  fiv* 
llfty  ncrtst.    riileiw  the  (piantity  to  be  dl^l 
puwd    of  at  one   time  is    very    MDall.  tnarl 
ahonid  know  where  the  bemt  marketa  are.  the  samaf 
as  he  wiiiild  for  other  farm  products.  There  ar«| 
several  publications  devoted  entirety  to  the  lumber  ' 
buaiooM.   All  largu  cilitM  are  gr«at  lumber  mar- 
kets.  Chicago  is  a  great  pine  market  and  8t.  Louta 
leads  In  hard-wtKxis.    It  is  iinite  poaaibla  i&t  Uwii 
forest  owner  to  poHt  himself  on  prices  and  pra»>J 
pects  of  market  and  crops  by  reading  qootatiii 
and  by  corn's (I'mdeiice  with  dealer*.    If  he  Iiaa  •' 
good  article,  it  will  eell  almost  any  day.   Ifone  ftr« 
doi-tt  not  handU-  tho  good*  ho  hn«  to  diapcae  of,  it 
will  usually  direct  him  to  parlies  that  do.   Expvrt.j 
advice  can  bo  Bwured  for  the  asking  of  the  ofl>cialJ 
forester  of  the  timber  ■  owner's  state  or  of  aoma] 
other.  8itch  wlvlrx-  ia  nmially  given  free  of  rharga^ 
as  long  as  there  is  no  considerable  expense  nf  Uin« 
and  travel  incurred.  I'ereonal  inflection  and  coa- 
etiltation  may  be  had  at  nominal  cost.  Atallevent^J 
whatvwr  plan  of  sale  ia  adopted,  the  tinber-ownei 
should  know  whether  selling  for  a  lump  tmrn.  by] 
the  thousand,  by  the  acre  or  by  the  c«rd.  will  hriB 
him  the  mwt  satisfactory  retanu. 
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The  pnrtabk  Kavmlll  hiw  done  mTiflh  to  reHeve 
tbe  market  of  wuete  Dialerial.  It  is  practicable 
onlj  where*  ihwv  arc  tiuvurul  bunJred  Ihwksand  f«.vt 
to  be  Hawed.  It  fhould  be  a  meftiis  of  secarinit 
thi"  liiithi^nt  price,  since  thrre  h  no  expend  of 
transpuTting almost  wurthlL>iieinBt4<ml  in  th^  furm 
of  gnwdnst  a.nA  Finh.  Howi^vi^r,  whnt  tn  vasUs  todny 
may  ho  a  VHluahle  pr«1tj«t  tomorrow,  Ther«  i» 
BOW  a  market  for  bot!»  ohestnot  bark  an-l  wcw]  for 
tannin,  thuit  utilizing  IIk-  wliiflc  tn;u.  The  ivim  of 
the  trees  not  auitaiile  for  Hiiw-tinitier  are  used  by 
akohol  plants.  In  ^mit-  \>\ai:vs  iii<iw<]u»t  i8  a.n  artick' 
of  commerce.  Tbe  diw^mied  topx  and  buttJi  of 
whiti>  Crtlnr  «ri>  now  colWtiid  atwi  made  into 
shinjjlw*  a«  far  a»  Uio  uondilion  of  the  tinil>«.'r  pt^r- 
niil.1.  Half-i3i.tiiyi*d  piii*  iojpi  and  stumps  are  aawed 
into  four-foot  wood  biwI  Hiiippt-d  to  brick  and  tile 
factories,  or  for  iiee  in  nther  industries 
whiTt-  wtxxl  fui;l  t.i  prefi-nibk-  to  coal.  The 
loRS  that  have  lain  on  the  bottom  of  laken 
and  iln-ams  for  a  senrx'  or  more  of  y*'ars, — 
th^  remnants  of  a  paft  hurvij^t,  uri>  now 
beinjf  raised  and  placed  on  the  market. 

Kinds  arul  yrafla  of  timh-.r  jmnhicf*. 

Willows  fur  baaki'try  must  Sx.'  niitrkutMl 
every  year,  or  they  become  too  large  and 
tiKi  much  brani'hwl.  Thi^  hnmllfji  arrtonsity 
bandied  and  can  lii<l'i!Lik>il  on  h;iy-rai.'1i»  tike 
flht-avAfl  of  prain  and  hauled  to  the  basket 
factory  or  transportation  nuiiKlium.  The 
price  to  the  (p-ower  will  dejiend  very 
Uri^-ly  on  thn  quality  ut  croji  and  pruA- 
imity  to  the  p)ai?c  of  manufacture.  The 
whipn  ithitiild  Iw  two  Un'iyht  f>**-t  long,  all 
af  one  neiwtun'a  f^owth,  "Hie  marketing'  of 
this  crop  diffitrn  from  that  of  most  olht-rs 
of  ite  clas8  in  that  there  in  only  one  one  t") 
vrliich  it  m  put  and  only  ha^het  factories 
buy  the  prmlui't,  Then-  lire  ul  ijrciiwnt  fow 
biutket  factories  in  the  United  tftnteA.  but  since 
nearly  all  baml  work  U  reiiuired  the  (trower  could 
wtth'nit  much  outlay  eiitublish  hio  own  fai't')ry  and 
to  a  larjjo  extent  control  the  market  for  his  crop. 

The  nplint  basket  milli"  nn>  Ictw  oxponntvo  to 
altabli^h  than  mwmillR  and  arc  frequently  built  at 
Bomu  railway  sUtidn.  when-  the  product  can  t-oaily 
be  shipped  away.  The  timl>er  is  cut  Into  veneeni. 
and  all  wjuU*  btiiHt^l  for  fui^l  tnrun  the  machinery. 
Tbe  mills  use  up  the  remnants  of  a  stand  of  tim- 
ber, as  the  retju  ire  merits  are  so  moderate  that 
CTonki'ii  and  knotty  timlior  of  many  xp^fleAciin  l(o 
profital>ly  employed. 

Tho  markt't  f<}r  ."mall  birch,  vim,  blmk  a^h  and 
hickory  poles  for  Half-round  split  hoops  has  praL-li- 
calty  ptflud.  There  >»,  however,  some  demand  for 
lliclEory  and  white  02k  buttK,  twentyi-iirht  to 
forty-two  inches  lonff  ard  at  least  four  inches  in 
dlamster  at  the  small  end,  for  pick  and  other 
handlee.  When  treei  of  th««e  species  and  others 
art  to  be  placed  on  the  market,  the  owners  ahviild 
oorreapoM  with  the  manafat turers  of  such  tutjb. 
If  theae  companlea  can  not  m*e  tK»  inat«rial,  th«y 
wQI  Inform  the  own«r  when-  such  matwlals  can 
be  marketed.  Small-sined  soft-wood  Ireps  will  find 


mrait  prnntabln  sale  for  M{Ktr  pulp  in  regions 
where  this  nialerial  is  used.  StlCRS  four  inchiwor 
more  in  dianiutur  and  four  feet  lon^f  bring  three 
to  live  dallam  per  conl  •lelivi-rvd  al  the  mill.  If 
not  u.-*ed  for  pulp  they  will  be  in  demand  for  fruit 
packages,  i'optar  and  iMuwwood  i  n  eieht-fooi 
len/th-i  are  most  profitably  disposed  of  for  porch 
columns.  Hnnl-wond'*  and  jtomti  ronifen*  of  better 
class  than  for  badket  stuff  straight  trwjR  ta 
twunty-foiir  inth('B<  in  dJiimctcr  on  the  stump,— 
are  now  protitabty  diHp(>K<:d  of  for  piling,  and  thu 
lonKcr  and  atraiahtt-r  the  better.  Even  sueh  com- 
mon wwhIs  h»  Vte-ech.  black  aKh,  maple  and  tama- 
rack are  now  uswi  for  this  puqiose,  but  are  not  eo 
good  as  imlj  and  cedar. 

i^ec<^nd-growth  whit«  ash  and  hickory  always 
find  u  rrady  market  for  handle  staff.    Cedar  is 
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PIk.  a?.  Birnitln^t  »  iroodlot  of  mlx«d  luiTd-WMdilaMUtbfni  Cm- 
nrctlcuC.  Thp<jTioiiT.lir"f  Hmlwr  trmnvril  tti  k  hiMiv/  Inipi'iri-nii'ot 
FUtllliB  U  tlioMii  bl  I  111-  ttlln  of  •nxiil.  Cxi)'  Di*  l"i>l  Iriva  iif  (lifc 
■InililD  xpeetM  1iav«  Ihvd  kit.  Tha  arteliial  iiaiii)  <m  i*am. 

easily  murket«Kl  in  any  eiie  from  posttt  three  inctim 
in  diameter  at  the  small  end.  .As  this  timber  is 
very  light,  it  is  oft^n  prolitable  to  transport  it  on 
water  even  of  small  strenmsi.  As  the  \.rm  gener- 
ally gn^ws  in  swampy  situations,  it  is  best  pre- 
pared for  market  in  winter  and  Imnaportw  i« 
spring.  It  is  DM:uMiry  tiret  to  gteel  tlm  hark  with 
ilraw  knives.  Truoa  large  t-nough  for  telephunc 
poles  command  high  price.  The  available  quantity 
i«  now  so  small  in  th«  Ba<t  that  pcdnt  are  beinic 
shipped  from  as  far  wast  as  Idaho  to  supply 
oastem  nntrkirts. 

Chi^etnut  not  suitable  for  poles  is  now  nold  for 
tannin,  thus  maktiiK  urie  of  what  otherwise  raiftht 
be  wanted. 

The  uses  of  trees  large  enough  for  aawfd  lum- 
l*r  ar»  very  numenius.  Chairs,  couches,  tables, 
tanka.  beds,  boses.  shingleB.  spokes,  floors,  frames, 
and  a  long  list  of  articlm  of  familiar  and  oranmoa 
use  are  examples. 

Hard  maple  of  tho  bMt  quality  should  be  mar- 
kcU^d  for  flooring,  but  if  no  mill  for  ita  manufac- 
ture iii  at  hand,  (t  can  )■■•  used  for  nwtlium- 
priced  fumitnrv  and  other  commoditiea.  sncfa  aa 
shoe  lasta,  boot-trees  and  fuel.   The  intrinsic  valoe 
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of  this  wood  is  such  that  it  Khuuld  command  a 
much  higher  price  than  at  present. 

Whitsi  iwh  has  \tinii  \miii  thu  common  wood  for 
hall  bate,  hut  now  frwEile.  litjwb  awl  black  ash  ara 
all  vmd  for  Iow-[iriccil  gooAi  of  this  cliuts. 

Immense  qnantities  of  all  the  chea|>er  ^ades  of 
tiinlKr  urv  UinvJ  for  Ury  Utrruls  and  s  iargi-  cum- 
ber of  articlos  clasaed  a«  "pail  atulT." 

Elm  has  «x|«rieniiil  a  rapiii  and  «te«iiy  increase 
in  price  aa  its  ponsihilitias  have  become  better 
Icnown.  It  is  now  Q«>d  for  a  ljirK«  |iart  of  iho 
cheaper  grades  of  fiimiturp.  When  gteami>d  it 
bvri'U  readily,  and  for  thia  reason  is  largely 
KBod  for  flat  hoopB.  Attention  was  drawn  to 
the  powibilities  of  all  the  elms  whi^n  it  waft 
dtKcovertNl  that  rock  t<lni  is  an  excMlent  wood 
for  the  manufactHTB  of  wood-rims  for  bicyclas. 
Th*)  ijuantity  of  rock  und  md  olm  ia  viTy  liniilwl. 
but  the  supply  of  white  elm,  in  spite  of  the 
fuct  that  the  timhi^r  dL-cnj-e  readily  and  docs 
not  prow  rapidly,  b  holdinp  oat  well,  probably 
b<.-cao9e  it  withfttandH  expDriorewell  ami  fri^ueriily 
oixupies  land  that  is  not  well  adapk^  to  cultiva- 
tina  or  ((razing.  Small  trees,  fonr  to  twelve  iaehns 
In  diamidit<3r.  aru  «omt<tinuts  sold  for  hulw.  This 
reqniree  the  sacrifice  of  young,  ffrowing  stock, 
which,  tinder  moat  cirounuttancodi,  w<)n1d  be-st  bo 
left  in  the  stand.  It  may  be  stated  in  this  connec- 
tion that  thf  pvpperidee  of  tho  North,  which  ii* 
the  black  i^m  of  the  South,  of  xuitable  size,  would 
better  1»  uawJ  for  hubs  than  for  any  other  purpose. 

Because  of  wind-ohakt'  and  other  detect*,  hem- 
lock is  uniformly  used  for  dimenaion  Htuff.  .W- 
though  not  a  Itrst-class  lumber,  there  is  steady 
demand  for  it  at  reattonabie  pricus. 

With  the  increased  value  of  wood  has  come  a 
sabstitut^  of  the  poorwr  aorta,  where  formerly  only 
the  better  quality  would  nnsw«r.  Not  kmg  sincis 
black  walnut  was  considered  the  only  wool  auit- 
ahlo  for  cftrtain  hind.*  of  fumilun^.  Thia  hnit  K*n 
replaC'ed  almost  entirely  by  oak ;  but  now  oak  is 
tncrvaaiing  in  valuv  to  soch  an  eKtc<nt  thut  Aunit; 
other  wood  muat  «oon  taka  it«  place.  Tho  art  of 
TSDWring  is  helpinfr  to  extend  tht^  nae  of  the  more 
valuable  woods.  Tables,  desks,  doors,  und  other 
nrtidWnf  common  use,  are  now  made  of  hemlock 
and  veneered  with  yellow  pino,  oak,  or  some  oth^r 
wo'xj  suHceptible  of  a  high  flniah.  Consequently, 
timber  ^od  enough  for  work  of  this  aature  can  b«> 
placed  on  the  market  almost  any  day  at  a  good 
price.  The  owner  of  a  fine  «pecimei  of  white  wik 
has  been  offered  one  hundred  dollars  for  the  tree 
OD  thv  f)tumn,  which  wa-i  more  than  the  value  of  an 
acre  of  the  land  on  which  th*  treei  was  prowin^. 

Three- fourths  of  our  timber  product  U  from  cone- 
bearing  trees.  A  large  proportion  of  this  is  pine. 
The  extenflive  tracta  of  timl«*r,  composed  largely 
of  cone-benriag  treis!.  are  owned  by  mon  of  largo 
me^ins.  companies  or  corporntionn,  bat  these  or- 
t;anii!ation)i  have  not  yet  gained  such  control  of 
supplies  but  that  the  owner  of  a  small  patch  of 
pint,  if  It  is  properly  managod  and  miarkfted,  may 
r«ali)!e  rich  r«tnms  from  the  crop,  i^tands  thnt 
twenty  years  ago  brongfat  two  didlan  and  a  half 
per  acre  now  bring  a  bondred  or  mora  In  Michi- 


gan, white  pine  is  now  worth  ton  dollars  to  twenty- 
flvw  dollars  per  thouAnnd  f«iet  on  the  stamp,  fn 
Fig.  4H4  is  seon  a  load  uf  pine  lup^  starting  for 
market.  The  logs  in  the  booms  shown  in  Fig,  4S1 
are  mostly  pine  and  h^tmloch.  The  car  shown  in  Fig. 
4f^  ia  loaded  with  35-foot  white  pine  logs,  except 
a  amull  Norway  pine  log  iJ'inif*  rain^mu)  on  lop. 

Oewlopmait  in  lambf-ring  inditglria. 

Some  classes  of  timber  have  doubled  in  price  in 
flvoycjirK,  while  others  have  taken  twice  as  long 
to  experience  a  like  increase  in  prico.  In  spite  of 
thv  many  substituted  for  wood,  ita  consumption  ia 
increasing  at  tho  rate  of  about  3  |wr  cont  per 
capita  per  annum,  the  quantity  now  used  being 
about  three  hundred  and  Qfty  cubic  f«et  per  capita 
in  .America ;  and  forty  cubic  feet  in  Germany  and 
fourtoon  cubic  fo^t  In  England,  whoro  sabstitutea 
for  %*ood  are  largely  employed. 

Thy.!  the  di>mund  for  timber  will  continoo  to 
increase  can  not  be  doubt«i  when  we  are  rvmioded 
that,  I>e.-»idt0  conmimpiiim  for  many  nthiTpDrpoeeo* 
in  lumber  and  pidp  timber  alone  wu  clear  an  area 
of  good  virgin  forest  every  year  as  large  as  th« 
stfttes  of  Cijniiwitieut  am!  IthodA  Island  ;  for  boscs 
and  crates,  SU,(.MX)  acres;  fur  matches,  400  acrvs ; 
(or  *h«-pi^gB,  :i,.")00  acres  of  g»od  second-growth 
hard-wood  ;  for  lasts  and  boot-trees.  10,000  scrw ; 
whilt:  for  fuid  we  rwjuire  17,971,2W  aeree,or  fonr 
and  one-half  times'  the  area  of  Connecticut  and 
Rhode  Island.  These  are  exsmplen  of  large  and 
siuilII  cDMfiiimption,  tho  iRtt^rmttdinUi  ns«s  being 
almost  i  ndet«nninat«. 

Tht-  a-inptiilion  of  the  inferior  wooiU  to  now 
ascsi  haa  led  to  the  convenience  of  a  local  though 
small  m;irket,  whurw  a  timtjer-<iwner  may  distKXie 
of  material  that  ho  does  not  need  or  which  is  ill 
adaptijd  to  his  purpose,  and  at  the  same  place  he 
may  secure  buikling  materials  that  better  meet  hb 
rctquiremcints,  Tho  difference  in  price  of  that  sold 
and  that  purchAKsi  is  neccwary,  connidering  th» 
perishable  and  combustible  character  of  the  goods, 
the  long  haul».  and  thu  freight  rates,  all  of  which 
must  ultimately  be  met  by  the  consumer. 

Lifemt.urt. 

Nearly  all  forftstry  bonks  contain  advice  on  bar- 
Testing.  Following  are  a  few  aso fill  r»feronce«: 
Schlich,  A  Manual  of  ^'orestry;  Gayer,  Foretbe- 
nntzung,  eighth  i-dition  :  Ribbuntrop,  Forestry  in 
Itrititth  India;  Niobet.  The  Forester.  Vol.  tl; 
C.  A.  Schenck,  Fon-st  UtiliKatton  :  William  P.  Fox. 
A  History  of  the  Lumber  Industry  in  the  State  of 
Nvtw  York,  Bulhitin  No.  ^'t,  United  KUtes  Forest 
Service ;  J.  E.  Ilefenbaugh,  History  of  the  Lumber 
laduRtry  of  America.  The  Woodsman's  Handbook, 
Part  I,  Bulletin  No.  36.  Bureau  of  Forcatry.  Waah- 
ington,  D.  C;  Forest  Mensuration,  by  Henry  Solon 
firaves.  John  Wiley  and  Sons,  New  York.  1906; 
Rnli>»  and  Specifications  for  the  Grading  of  Lum- 
ber, bulletin  No.  71.  Forfsl  .'!<>rvicfi.  United  5tatra 
Di^partment  of  .Xgriculture ;  Craiiee  and  Amount 
of  Lumber  Sawed  from  Yellow  Poplar.  Yellow  Birch, 
i^'ugar  Maple  and  Beech.  Bulletin  No.  73.  Forert 
Servic*. 
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iBMCt 'Cnemlea  of  Woodlot  Trees.    Figs.  488- 
-191. 

By  A.  D.  Ho^iM. 

The  iiuect  enemies  of  treea  tn  the  woocElDt  dilFor 

with  the  *'ctioii  of  ef»imtrj'  and  the  kind  of  trees  rep- 
reauntt-d.  lu  tliv  Now  En^liinJ  sutfu,  tht-  woixllut 
may  consiRt  of  almost  pore  sLanda  of  white  pine. 
miioii  niinicL',  [line,  birch  iiml  the  likp,  inii]tl<!.  oalc 
and  hickory ;  farllier  south  it  may  consiitt  of  pure 

ntan<li>  of  s<^ra  h 


rH.  MH.  WiitH  vi  thFT  liirkuiT  Ulk- 
tMtk  nn  guilJCO  iit  wood  bfDMtk 
tbr  twik:  a,  vilni'iT  cullrry:  A. 
IkfTil  mint*. 


Sine,  pitch  pine, 
Iftck  locuet,  or 
mixed  hard-wood, 
yellow  poplar, 
will  nut.  Ixnich, 
eheH-tnul;  in  the 
jiouth  Atlantic 
and  golf  statM  it 
may  be  loblolly 
or  lung-lttuf  pina 
■weel  gum  or 
mixed  liard- 
woods ;  north  of 
I.he  ^ilf  atat^  it 
may  be  mixed 
hi»nI-wo«K  with 
iiiik,  hickory,  lo- 
cust, hnx  elder  or 
Cottonwood  pre- 
dnminntin^;  in 
thd  Riicky  moun- 
tuin  rt>Rion  it  may 
be  pine,  Bpmco, 
ftflpcn  at  iMitton- 
woud ;  toward  tho 
Pacific  coaHt, 
acmh  onk,  live  oak,  pine  or  rmjwood  ;  in  the  North- 
we«l  it  will  consist  of  a  different  ciaafl  of  trees, 
BTowinK  undvr  vory  different  conditions  from  thtwe 
foand  in  any  other  section  of  coantry, 

Rach  Xkh  and  each  »ectinn  of  th«  country  haa  ita 
pKoliar  claaa  of  inwcUt,  requiring  spii'iiil  inuthods 
of  control,  it  bi  readily  Men  to  be  inipra4:tica)ile 
to  disoius  in  a  short  troatiw)  evon  the  more  imjior- 
tant  insect  enenios  of  the  furm^m'  wuodluts  in  all 
eections  of  the  country.  If  wo  take  one  section, 
bowevor,  w«  muy  givo  some  efneral  information 
on  the  character  and  extent  of  the  depntdationA  liy 
B  few  of  the  principal  and  more  width-  distribattid 
enemies,  and  methtMB  for  their  control 

Bnemitj  of  a  tpmal  teeiim. 

In  the  ftectian  east  of  the  MiEWiaRippi  nvf.r  and 
north  of  thu  gulf  «tatc«,  the  average  iHse<ct  Ioi«c« 
alfectine  the  mediam-  to  larKv-^ized  hard-wood 
treiM  of  thv  woodlot  and  small  forwlK  evidently 
equal,  or  ev^n  aarpawi.  the  arerase  looea  to  the 
asmo  clawt  of  timber  hy  forwit  flrejt.  The  hickory 
bork-lteetle  ha«  kilted  a  large  percenlaf^  of  the 
hickory ;  the  black  tocoirt  haa  h««n  no  badly  dam- 
aged by  thft  borer  tJtat  in  wme  seetiona  wb&r«  the 
eooditiona  are  otherwiae  most  fnvorabiA  for  the 
growth  of  tliia  valuable  tree,  it  is  rcndi-ri-d  practi- 
cally  worthleaa;    the  heart-wood  of  aome  of  the 


linast  specimun^  of  oak  ani]  chuatnut  ii  often  so 
badly  damaged  by  timber  worms  that  it  is  value. 
low  for  anything  but  fuel  or  rough  boardit.  While 
the  pines  and  Bpruce«  sulTer  mure  perhaps  from 
fire  than  from  imtecta,  especially  the  young  growth, 
there  ar»  certain  insects,  oe  the  white  pine  weevil, 
which  oft«n  cau»e  neriouA  damage.  Thus  we  eee 
from  Iht-sb  four  exampW  alone  that  the  insect 
problem  is  by  no  means  the  least  important  to  bo 
conttideri'd  by  tho  furtnor  in  the  tnanagemont  of  hia 
woodlot, 

Thoro  an  alw  local  probknu,  like  those  pr^ 
seated  in  MaMachusetts  and  adjoining  states  by  the 
gypsy  moth  and  brown-tail  moth,  which  are  already 
demanding  attention  through  fLtleral,  state  and 
private  effort  and  the  publication  of  information. 

CanlroUtng  fpKial  attes. 

It  may  appi>ar  at  HrAt  that  tho  problem  of  con- 
trolliag  the  more  common  and  widely  dittLributnd 
insL'ct  eni^mice  of  forertt  t^v(^s  'n  dilficult  and  expen- 
sive, when,  in  fact,  it  is  often  just  the  reverse.  A 
few  special  cai«e«  are  cite<l  Xo  demoniitrate  this 
point. 

Tho  hickory  bark -beetle  {Seoiytus  quadfOpiiiJimM} 
is  a  ehort,  stout,  shining,  black  or  brownish  beetle, 
averaging  about  one-eighth  of  an  inch  in  length, 
which  attacks  thi;  medium  tii  large  hickory  trt^v 
in  the  apring  and  sommer,  and  girdles  tbem  by  ex- 
cavating vac  galleriw(  and  larval  minee  (Fig.  488) 
tinder  the  bark.  The  undeveloped  bruod  pastms  tho 
winter  In  the 
bark,  and  the 
matured  brood 
of  adulta  flies  in 
May  to  August 
to  continue  the 
dcpndationit.  To 
control  an  out- 
break of  this 
pest  it  is  neces- 
sary that  all,  or 
at  least  a  large 
percentage  of  the  hickory 
tn^iut  within  a  raditix  of  a 
few  aquan.'  miles  that  die 
from  anycanse  in  the  sum- 
mer, bo  felled  and  utilized  for 
fuel,  or  other  punMiflw,  or  be 
burnifl,  to  kill  the  over-win- 
tered broods.  The  work  must 
be  dono  in  tlw  pitrlod  btigin- 
Ding  with  about  the  Drnt  of 
October  and  ending  with  the 
first  of  May.  To  prevent 
further  tmoble,  living  hick- 
ory Ireiti  for  any  purpose 
should  be  cut  in  the  spring 
nnd  Rummor.  ro  thnt  the  topii 
and  nnuseid  parts  of  the 
tninka  may  bo  utiliud  by  the 
beetlMaa  bre«ditng  plaeoa 
and  thoA  serve  as  trnpn, 
when  they  can  bo  deetroyMl 
tile  following  winter  by 


Pla-  *w.  Uewt  boiOT 
iCullint  ntMxii*), 
t'|f|ic-F  SvarvB.  ii»»iiin, 
licriln :     Irfi,   mala; 

flfum.  tho  larva, 
kbiivInK  ilorul  vl*v 
vn  M\  ftud  tat* ml 
mm  on  Tlghl.     {ttp. 

Kll(litl)r  Ibu  ilijin  on*- 
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■Uc^IIt  mora  tli>a 
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barDtng,  [For  further  in  formation,  see  Yearbook, 
UnitMl  SUt«s  DciNirliiicaL  of  A);ricuUurr,  1903. 
pp.  314-317.] 

The  Locudt  borer  iCyUmt  rnlnnitr.  Fig.  4P9)  i» 
8  whitUli.  i>liini;!at«d,  rou nd<Ii><»ilvd  grub,  whii'h 
halchcs  from  an  egg  dGjitwiud  by  a  hlapk-ant! 
yellow^illriEll'd  long-honml  K-i^li^^,  /oiiitd  on  thw 
trees  and  on  the  flowers  of  KoIJenrod  from  August 
Iv  Octutmr.  TIk  vgga  arv  duuoKiUHJ  in  August  and 
SeptemhcT  in  the  outer  bars  on  the  trunks  and 
branchi-*,  ami  the  yuanv:  larvfeiiase  the  winter  in 
minabe  hibeTDsting  »iltf  between  the  outer  curky 
bark  and  the  living  hark.  In  the  spring  thf-y  bore 
throu(;li  lh«  inner  tmrk  and  tfiilcr  tW  w(m.m!.   Their 

Eri'sence  is  indicated  in  May,  June  and  July  by  the 
uring  duifl  lodged  in  thu  bark  und  around  tho 
ba«e  of  the  inflicted  treeti. 

Thtyounc  hlbfrriating  boreis  may  be  killed  from 
November  1  to  April  1  by  spraying  the  infeHted 
trunks  uiid  hranchr-^  with  kenisenc  emiilaton,  nno 
gallon  to  two  gallons  of  water.  The  older  biirers, 
afttT  they  have  entered  the  wood,  may  be  destroyed 
in  May  to  July  by  catting  out  the  worst  infi-stod 
tree»  and  burning  thi^nn  or  immersing  them  in 
Btrennis  or  ponds.  Tht  cutting  of  locust  for  any 
other  piirpoBo,  however,  should  be  done  l>etween 
November  I  and  April  1,  no  that  the  rt-moval  of 
the  bark  from  tbe  utilised  part  of  the  trunk  and 
the  burning  of  the  tops  will  kill  the  young  borers 
before  thoy  cntfl>r  Ihv  wikkI.  New  plunUlions 
should  lie  n\a*\f  uhrre  tbt;  looiii^t  is  naliirully  frup 
from  gt-ntml  injury,  and  si-ml  for  the  porpoae 
should  ba  from  trees  which  show  the  leiuit  dnm- 

age.  r^or  additional 
information,  M'e  Bul- 
letin No.  oS,  Pflrta  1 
and  III,  and  Circular 
No.  8^1  of  thu  Burvfiu 
of  Entomology, 
United  Stat*'.>»rH-|iart- 
ment  of  Agriculture.] 
The  oak  timber 
wonrh  {l-Jupniilii'  mt- 
aitta)  is  a  slender, 
whiti»h,  cylindricui 
grub  or  worm,  le«s 
than  an  inch  in 
length,  with  the  seg- 
mentH  toward  the 
hoail  much  entnrgwJ, 
and  thu  last  abdomi- 
nitl  segment  Hmootb 
and  rounded,  Thefle 
worma  batch  from 
«Kga  depos  ited  in 
wniinds  in  the  baric 
K»d  wood  of  living 
treea,  and  at  first 
bore  simoet  invitible  holes  directly  into  tbo  wood. 
Tile  burrows  arc  enlarged  and  extended  in  all 
dirwtions  through  thv  heart-wood  until  the  lurvip 
haTB  attain.'^  their  full  growth.  fFig.  4<tO.)  They 
then  tranitform  to  ndiilLs  within  thi-ir  hnrrown 
and  emerge  the  neit  spring  or  summer  to  repeat 
th«  cycle  in  the  Mimft  wonnds  or  in  the  wood  of 
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dead  treee,  stumps  and  logs,  oitber  staoding  or 
fdW.  An  axu  wound  in  a  large  healthy  tree 
may  refiuU  in  attack  by  thi.4  insoct,  und  later 
tile  cntirL'-  hi-art-wixnl  become  perforated  with  ai^ 
called  pinhole  defects.   Wounds  mad?  by  lightning 


Flf.  •«!.      PluUljlM   ID  ClMSIDUI,    inv   WWk    01    ue 

otmtnat  Umbet  warni. 

or  other  caunne  may  rosult  in  thu  wood  of  the 
entire  trunk  being  thus  rendered  worthk-ss  for 
stavi;  timber,  clapbiiards  or  firs^clfws  lumber. 
This  insect  breedn  in  great  numbers  in  the  stumi» 
of  deitd  insim  and  in  tho  slniitjw  and  loss  of 
felled  trees,  and  is  over  ready  to  attack  living 
treee  whcrvvcr  a  silight  wound  in  the  bark  otTers 
an  opportunity.  To  avoid  the  attack  of  this  in- 
sect on  living  trees,  all  injured  or  dead  haid- 
wtKKi  iroei*.  8»  well  as  th*  logx  of  fellwi  one*. 
should  be  promptly  utilized  or  bunted,  and  newly 
felliMj  trees  should  Uji  cut  very  riono  to  the  ground 
anJlhe  bniHh  tuiwhurnt'd  over  tb«  stumpe.  Ird**<l, 
the  dispoflal  of  all  places  for  the  t>reedtn|{  of  this 
insect  will  iilwuyt^  be  an  important  fcuturv  in  the 
management  of  .American  hard-wood  forents  aad 
farnn-rs'  wixidiols.  (Firr  additional  infurmntion. 
see  Yearbook.  Department  of  Agriculturw,  190S, 
pp.  ."lis,  324  and  Bulletin  No.  ;*;%  West  Virginia 
.Xgrii'^ultorfil  Kx|R>riment  Station,  p.  294,] 

The  ehi->*tnut  timber  worm  {Lymeiykm  *rri«cum) 
itf  soniowbat  ainiilnr  in  general  ftinn  to  th«  pre- 
ceding, bub  is  at  once  diatinguiahed  by  the  dark 
brown,  horny  idaU:  with  ttiothed  edgt«  on  the  lart 
siegment  of  the  body.  It  hatches  from  an  egg 
deposited  by  an  e]ongat«d,  brownish  beetle  clothed 
with  line  silky  bairv,  Tito  liabit  of  this  boror  Is 
practically  the  same  as  the  oak  timber  wwth, 
except  that  it  is  found  principnlly  in  cbestiiut, 
though  it  HometimeH  infe^ita  red  oak  and  white  oftk. 
It  is  rxc»-«idiugly  dt-etructive  to  the  heart-wood  of 
old  chestnut  treea  (Tig.  491).  and  never  fails  to 
pnUT  the  Nlighti>st  wound  in  the  hark  on  the  Imnka 
and  around  the  bivwa  of  the  dead  brani'h>-s  of  liv- 
ing trees.  It  also  breeds  in  dead  or  felled  tr«es. 
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Btuil|li^drib*  lilce,  »ft  that  the  tnethoil  of  control 
is  gttSl^Wf^0  wimi<  iw  thiit  TwommendMl  for 
tnk  timber  worm,  especially  aa  applied  to 
<IMtant  and  rod  oitlt. 

General  adviee. 

It  should  be  remembend  that  After  a  tree  in 
onpe  attacked  and  Berioanly  injurw)  by  ime  or  mtiro 
of  thet?  w()(>it>lK)ring  iiiMdicLM,  nothing  can  be  dune 
to  repair  the  daraage.  and  that  therefore  prcvwn- 
tlon  ia  of  primary  imjiwUnw.  Tlm«  it  will  be 
B««B  that  the  control  of  an  outbreak  of  any  of  the 
principal  insoct  vnomicf  of  the  woodlot  involve 
the  aaoption  of  methods  of  management  by  which 
the  utilication  of  the  infested  trww  at  thit  propi-r 
timit  will  destruy  thi*  insM'Lit  and  bring  about  the 
desired  rvealtH  with  little  nr  no  »dctitioBal  expense, 
and  this  l»  to  bii  Kupplitni^nl^d  hy  othui-  funttir^s 
in  the  management  which  will  prevent  fnture 
trouble. 

Some  uf  the  rules  of  general  application  are  as 
foIlttWfl : 

Fell  and  utiliic  or  destroy,  in  the  fall  or  winter, 
all  dying  or  recently  dead  trftes  beforo  tho  brtnids 
of  iliwtrurtivt'  tim^miM  hav«  had  trniH  Ui  duvidop 
and  emerge :  utiliie  or  destroy  all  tops,  large 
branches,  and  logs  from  living  troea  cut  the  pre- 
vi'}'^  winter,  spring  and  summer,  snd  burn  tlii' 
bniflh  over  the  atunips. 

Avoid  injury  of  any  kind  to  the  bark  and  wood 
ef  living  timbi^r,  especially  of  oak  and  nhetitnut. 

Cut  and  uliliEe  thu  oUI  ln.v»  wh!i>h  show  ^vi- 
di^nctw  of  deUfHoraliun.  and  ihusp  which  have  been 
injured  hy  lightning,  iittirm  nr  othiT  cnunies;  and 
if  the  trocfl  are  infested  by  d'^etructive  insects,  do 
the  work  in  the  fall  and  winter. 

Forest  and  Tlmb«r  Dlseaus.  Fig*.  492-497. 
By  Hermann  iwn  Sdirenk. 

The  disea»6n  which  alToct  forMt  tr«««  manifest 
thonuclvi-»  in  various  ways,  depending  on  the  part 
of  the  tree  which  is  attackti].  Disua.ii.-d  trM«  may 
l>*  rwcogiis*^  hy  the  yellowing  or  other  discolor- 
ation of  their  leaves,  a  mnch  reduced  growth  of  th« 
tmnk  and  branch«a,  the  dying  of  the  tops,  the  ap- 
marance  uf  swellings  on  leaves  or  branches,  and 
by  the  growth  on  tninkii  or  hranch''«  of  putikn  or 
ludatoals.  A  di»e&8«d  tree  forms  less  wo<>it  than  a 
liealthy  on«,  aad  in  many  caeea  dwayn  al  ihu  heart, 
{Fin.  4!)U1,  with  a  resultant  tutsi  deslniclion  of 
Ih*  wood,  and  ultimate  death. 

Trew)  are  liabV  to  hwrunip  dUeaMM)  from  the  firat 
year  on.  They  are  most  liable  during  the  lntt«r 
nart  of  their  life.  A  numtNT  of  fungi  attack  (tix-d- 
ling  trf*«  and  cauae  their  death,  by  strangling  them 
or  by  killing  the  young  loaves.  As  Ihu  irooa  grow 
older,  thi.-  dwtruction.of  certain  branches  and  leavea 
may  not  have  any  very  Nerioiu  results  ;  but  after 
they  hare  reaclitni  a  period  of  maturity,  thi^y 
become  more  subject  to  disease,  becausR  larger 
branchp-4  will  Im  brukt^n  off ;  and  more  wonndfl  are 
made  in  old  trees  than  in  yonng  ones.  Practically 
all  kinds  of  troea  are  nibject  to  diseaae.  and  some 
more  than  othens.  The  redwood,  cypreas  and  the 


varions  cedara  are  comparativ»-ly  ffve  from  dis«aw  ; 
so,  alMO,  are  treeii  like  l\w  ri^  gum.  sycumore  and 
Basetifra&  The  oaks,  beech,  birch  and  olhi-r  hanl- 
woodii  are  rnrvLy  attncki<d  when  young,  hut  hecome 
very  liabl*  to  disease  after  they  have  reaehed  the 
agv  of  fifty  yean  or  more;  the  tmiiiu  ia  true  of 
pines,  firs  and  spruces. 

Caux*  i\f  diw.ate,  and  poinU  of  allude. 

Diseoiies  of  forest  treoii  may  be  due  either  (I)  to 
unfavnntlilu  conditions  of  soil  and  climate,  or  (2) 
to  parasitic  enemies,  aa  insects,  fungi  and  higher 
plants.  Wet,  soggy  Hoil  will  produce  »tug-ht:advd 
trees;  excessive  quantities  of  sulfur  gaa  in  tho  air 
will  riMitlt  in  a  d i-scMnrat i^m  of  tht;  foliage  of  the 
entire  tree,  and  fr^uently  in  Its  ulttmat«  death.  In 
dry  yeani  there  will  be  rer>'  much  leatt  dJaeoH?  thnn 
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Plf.  49J.  SscUoD  tboKini  how  fnilUnc  ti»d7  o(  woad-dwtny- 
Inx  fiuru*  ei«w«,  aaH  tae  rwolUu  lateriMl  tot. 

in  years  of  hi'Uvy  rainfall.  Trees  that  are  grown 
very  cloae  together  will  be  mnch  more  anhject  to 
disejwe  than  th.->*i>  that  aro  farther  apart.  Wood- 
lots  in  which  ail  of  the  trees  are  of  one  kind  will 
be  much  mure  liable  to  diocusc  than  woudluts  in 
which  different  kinds  of  trees  are  grown.  In  aeed- 
bwliJ,  dis«a.4et<  will  Iv  favorw!  by  jmorly  drained 
soil  and  by  i'Xfe«sive  mulching.  Thrifty  tnws  will 
always  be  very  much  leaa  subject  to  disease  than 
weak  onea. 

The  diseases  due  to  fungi  can  be  divided  into 
(1)  diEsoawa  vf  tin-  livitig  parl»,  and  (2)  dis- 
ease of  the  dead  part*.  Tht  diseases  of  the  living 
partn  affect  the  teave><,  the  younger  brancbeii  and 
the  smaller  roots,  and  a  thin  layer  of  the  body 
of  the  tree,  including  the  most  recently  formed 
wood  and  the  tnnt^r  bark.  The  diiti'as^^s  nf  the 
dead  parts  affect  the  older  wood  of  the  tmnk, 
roota  and  brancbcc,  known  M  the  "  heart-wood." 
Tile  fnngi  that  canae  disease  of  the  living  parts 
bring  about  local  or  general  diaturlunces,  which 
at  fret  weaken  the  Iree  and  may  ullimat«ly  kill 
it;  thoae  that  attack  the  ht>art-wood  bring  nbnnt 
the  decay  of  tb«  henrt-wnod.  reoulling  in  the  lowi 
of  wood,  and  when  the  decay  goi-*  far  enough, 
in  the  weakening  of  the  trvv  to  that  it  is  easily 
broken  olf. 
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Nai^rt  (if  fit  datOM  Jitngi  nnrf  thnr  atiinrt. 

Pnngi  are  a  low  claBfl  at  plantu,  caiuistinf;  of 
fin«  thnttda,  caWuA  hyphip,  mnny  hyphm  forming 
the  mycelinm.  Thu  mycelium  rtows  in  the  AeoA  or 
living  parte,  extratitiiij;  a-rtaiii  fiKxi  subatances 
thi-n-from.  After  vsryin? 
periods,  fniitinn  bndie-)  are 
frtrtinwl,  w  h  io  h  devwlttp 
apores,  TheaefruitinR  bod- 
k-K  hikvo  vnrii>iia  nhspoJt, 
vitrying  from  micrcecoptc 
-■"truclurt*  to  the  largi? 
punk:!!  or  toadBtools  sa  com- 
ninnly  found  on  older  trew. 
Tlitf  8p(>r*w  afd  cliKchar(j«*d 
into  i!ie  air,  and  are  dis- 
tril>ut(HJ  frv>m  one  tree  to 
another  by  the  wind  ;  they 
art  al-w  carried  from  tree 
in  treie  by  insects,  niin.  or. 
whi-n  the  fimgi  grow  nniier 
\\w  Ernuiid,  liy  Imrrowinji 
animals,  such  as  moles  and 
mi  pp. 

Wh^n  the  fnngtts  caases 
a  diaeaflu  of  the  leaves  or 
!>r.inclie!^,  the  aporm  usa- 
.illy  germinate  directly  on 
tJii^  luavcs  or  branches,  the 
futij^ufi  penetratiDg  into  the 
living  tissue,  and  growing 
thcro.  When  the  ftinfrrm 
attacks  thfl  heart-wtwxl  of 
the  tree,  the  sporo  must  Rot 
into  flomo  wound.  I>iirin£ 
thti  early  life  of  the  trw 
thesn  woundi)  aro  very  few  in  nuni!x>r,  but  an  a 
tr^e  prows  oId(?r  mitny  wound*  are  fnrm(«i,  mid 
the  t«liiJen«y  to  close  these  wounde,  either  by  the 
formation  of  callus  or  by  the  cxudalivn  of  ^nm 
or  rw*in,  ia  very  much  reduced.  Wounds  are  made 
by  dwr  and  othiT  hrow.'<inK  suiiiitalB.  hy  womi- 
neckeni,  but  chiefly  by  the  brt-aking  off  of  largt- 
branches  by  the  wind  or  anow.  Wherever  a  wound 
is  made,  the  »i|>on^B  from  niimtjrouH  wiMni-rott ing 
fanpi  enter  and  germinate,  and  the  mycelium  of 
the  fungus  grows  down  into  the-  heart-wood  of 
the  tree.  When  it  haa  reached  the  heart-wood,  it 
grows  iHilh  u|>  anil  down  in  th<-  irtK  trunk,  and 
Tssnlta  in  the  partial  or  total  destruction  of  the 
wood,  an  shown  io  Figs.  49^  49:i  and  4M.  Wht-n 
a  HUllicient  amount  of  nutritive  material  ba«  V-ca 
absorbed  from  the  trunk,  a  punk  or  toadstool  forma 
na  tho  outiiiik',  iK-aring  n<:-w  uporet,  a«  shown  in 
Pig.  '1^2.  Pig.  VjI  il]u»<tr.iluH  a  different  type  of 
injury.  It  .^how^  thu  way  in  which  miHtlutoe  forms 
a  'birdVnest"  on  lodge-pole  pine. 

Th«>  fungi  that  attacJi  leaves  and  branchea  ar« 
rarvly  preheat  in  sulHuient  number  tu  kill  a  large 
tte^,  although  they  may  stunt  ita  growth.  They 
are  very  much  more  dangerous  to  estrvmcly  yoong 
trees.  The  so-called  "daro|)ing-<)lf "  fungi  belong 
to  this  group,  and  they  arc  particnlarly  actire  in 
seed-beds.  .\s  the  ire^  grows  older,  the  wood-rotting 
fungi  b«M-oino  more  impurtunt>  and  the  oldur  lh« 
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tree  geta  the  more  liable  to  diseaBS  it  beoniMB, 
Fnr  moat  kindfl  of  tr^s,  a  certain  Ago  asnally  will 
mean  an  almost  certain  attack  by  one  or  the  ether 
of  the  wnod-rotling  fungi,  and  Jt  iis  guneraily  wi'U. 
when  such  treta  are  used  for  [umb^^^r,  to  cat  them 
shortly  after  ihia  age  ha*  lieen  reat-hed.  For  jiines 
thtH  muy  tw  about  eighty  to  onu  hundred  years.  It 
ia  the  latter  class  of  fungi  that  are  of  pariicolar 
intoD'sl  to  th<!  lumlM'rm.in  and  fori-jtti^r. 

Some  of  the  important  fungi  which  produce 
diBeaat:  in  forcet  tmes  artt  thu  rvd  heart  fungus 
{Trameta  pini.  Fig.  496),  found  on  all  coniferous 
tri-i.'s;  the  false  tinder  (ungua  (Polypora*  igaiarivf. 
Fig.  4%).  f'umd  on  liewh,  apple.  (Mik.  poplar  and 
other  hardwocxiH,  where  it  produces  a  white. soft  rot 
of  the  trunk  ;  the  sulfur  miuthriwm,  which  causee  a 
brown  rot  of  mnny  coniferous  trew,  and  also  ot 
oak,  walnut,  churry  and  other  deciduous  trees. 

The  fungi  that  attack  hL'wn  timtior  and  produce 
decay  belong  to  a  separate  group.  The  factors 
which  favor  tlieir  developmitnl  are,  a  c«Tlaiii 
amount  of  heat,  oxygen,  water  and  food  supply. 
Dry  wood  will  last  v«ry  much  longer  than  grann 
wood.  A  post  set  in  the  ground  with  ite  bark 
romi>ve>)  will  outlast  one  with  th«  Imrk  or.  Sap 
wou<l  ia  very  much  mora  liahlo  to  attack  than 
heart-wood.  The  rat«  at  which  different  kinds  of 
wood  will  decay  differs,  and  vtuxU  an*  accordingly 
classed  s»  long-  and  short-lived.  Lung-liv()d  woods 
are  such  as  white  oak,  cypreas,  cedar, chestnut  and 
n-iiwoiid  ;  and  short-livwi!  woods  art'  «iich  «*»  fir, 
hemlock,  beech,  red  oak,  gum  and  the  soft  pin€«. 
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Pis.  4M.    OlfloUKMttos  ot  wwl  iy  T'ptvro'iM  ft«nvKt. 

Prtvtntwit  oftli«cd*e. 

In  Jorctt  fr«*.— The  prevention  of  diseades  In 
forest  trees  is  more  or  less  ditlicult.  The  beat 
method  of  keeping  a  tree  healthy  is  to  remove  thoao 
crtnditimiijt  which  favor  diseaso.  Treea  should  be 
grown  in  well-drained,  carefully  prepared  soil,  fra» 
from  previous  fungous  ctmtamination.  Seed-beda 
in  which  a  diseiwe  has  slartwi  should  l>S  sprayed 
with  Bordeaus  mixture,  Treea  that  becoma  dis- 
eaecd  becuuHc  of  the  attack  of  funm  on  tbeir 
li-aves  or  younger  branches  should  likewiss  be 
spruycd  wiih  various  fungicides,  potably  BordMUX 
mixture:  this  will  prevent  all  mildews  and  blighta, 
to  a  gr<.-nt«r  or  lass  degree.  For  fungi  that  attack 
the  heart-woud,  csrenil  attention  to  wounds  li 
ndviiuhb.  Wherever  a  branch  ia  broken  or  sawed 
otT,  th«  exposed  snrfito^,  whorovor  prn«tieabic, 
should  b;  coated  with  some  antiseptic  enhstODCe, 
prvfursbly  coal-tar  creosote  thai  lias  huen  heat«d. 
All  wounds  should  be  carefully  trimmed,  so  as  to 
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fHiliUt*  tha  honljn^  nroci.>«i.  In  Inrge  lanSt 
tnoto  OMMUrtw  or  Ihia  kind  msj  not  yet  be  pne- 
Ucable,  and  in  such  caaea  the  only  pivventivc 
nmiftiirij  in  U>  (lcatru>  thu  »ourc«  of  infoction.  as 

far  &i  pwi- 

siblo.    On 

limited 

vow  it   iR 

poaaibte    to 

rviiiovv   lliu 

punks  or 

fruiting 

I>udie8   of 

the   wood- 

liufltroying 

fungi    ana, 

better  stili, 

to  cut  down 

all   treed 

which  ahow 

any  HSgiis  of  Mng  dis- 

eas^A.   A  cnroful  whH- 

inp  out  of  d  tm,<a«e.]  trees 

will  removw  the  source 

v{    iofi.-cti«n    fur    the 

other  trees,  to  a  very 

htKv  extent. 

la  hfipti  tinnier. — The 
decay  of  cut  wood  may 
bu  mtarded  or  pre- 
vented by  rarioas 
mvaiu.  ThB«aeic3tway 
to  prevent  th*  dvvelojh 
ment  uf  thi;  fungi  in  to 
"treat"all  wood  which 
]*  t>x|>n4wl  to  atmiis- 
plieric  a^ncitiK.  Chiirrin;;  will  frequently  l»e  found 
ooeftil.  For  gettinf;  longt-r  fHTvic*-  out  of  wiwd,  it 
ihoold  be  chemically  treated  l>y  i>a.intine  with  A»me 
preaerv&tivei  such  as  carljolint^um  or  (^oal-Lar  crt-o- 
60te.  Care  »houM  bu  taken,  however,  that  only 
ahflolutely  dry  wood  ia  painted.  TimW  immprx^d 
in  a  Aolation  of  one  part  of  corrowivc  stiMimatB  to 
l.nO  pari*  uf  wati^r  will  he  proof  atrainst  the  attack 
of  decAy-prodacinK  funj;!  for  many  yar^.   The  l»Mt 
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prcMmmtiTO  it  andonbtodly  conl-tnr  <!»>OMt*t  lAlob 
«an  either  bo  jwintcd  on  tti«  wood  or  be  pnoBsi 
into  it  by  varioaa  mechanical  devices. 
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{WM);  AUiB- 
t'&sc    of    tlie 
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Bureau  of  Plant  [nilu*try.  Bulletin  No.  S2  (1003); 
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FRUIT-GROWING.  Figs.  498-505. 

No  bnuich  i>f  Ami?ricsn  agriculturv  has  shown  a 
more  coni(ilL>te  lulHplation  tu  modern  d^manda  and 
(•onditionB  than  fruit-^owinp :  it  ha«  Iw'Cfimft  a 
luTgi'-aretv  ani  real  fann  enterprise ;  the  tieM  prac- 
tical have  be«n  coinpWtvIy  chajiKwd  within  a  tKorv 
uf  yam ;  th«  prodacU  have  cmni-  to  be  of  nutiunfU 
tmpartance.  Persons  now  purchiuie  farms  for  the 
xnli^  |iiir))i>Mi  of  raiuing  fruit  on  llii^m  ;  und  on 
mixed-huBbandry  farma  the  orchardinjr  part  haa 
takt-n  on  a  bronddr  nnd  frwr  (spirit,  and  i»  not 
merely  an  iaolattd  or  incidental  part  of  the  farm 
pcheme.  In  other  vmrds,  fruil-KniwinK  has  asHUint^d 


Where  one  would  best  engage  in  fruii-growinK 
)H  a  question  difflcott  to  answer.  Once  th«  (Alitor 
knew  ;  hut  dfter  he  went  away  fnjm  homt?  he 
bef^un  tu  douht,  and  now  he  h^u;  no  ojiiniun.  l->ait- 
growinR  is  no  lonjrer  confined  to  a  fi-w  an-M  hrre 
and  there.  It  is  practicaWe  in  many  refjittns  that 
have  hwtt  wneiivrei  to  liu  outfiide  thv  "fruit 
bolts."  Wherever  any  fniit  hn»  bwn  grown  »uc- 
cesafully.  it  can  in  all  probability  be  (frown  ai:ain. 
Snin(>tiine8  a  region  that  ha*  not  liwn  I'xplidtvid  fnr 
any  kind  of  fruit  may  atrord  excellent  natural  adap- 
tabilities. The  choice  of  a  location  tB  umially  dfltitr- 
mined  by  thu  goneral  region  in  which  one  desireA 
to  live  ;  then  the  intending  frnit-grower  can  make 
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fit.  4S4.    ClMui  culture  la  an  apple  orchard.    Ontariu  tnt  of  ti». 


commercial  signilicance.  aiul  it  must  now  be  con- 
nden'd  in  any  fair  discussion  of  farm  nianaj^ment. 
That  thia  has  not  alwayu  been  true,  ia  shown  by 
the  literature  of  fruit-growing.  The  older  baoks 
or*  motttly  a  ri>llection  of  fruit-g«rdening,  dealing 
with  rarietiefl  and  with  small  special  practi<M-^, 
Within  thv  piut  few  yean  thv  writing?  havt.-  hud  a 
larger  sweep,  conceiving  of  fruit-growing  in  much 
thtf  Bpirit  that  we  conceive  of  grain*growing  or 
live-etiick-raiaing.  The  perHoniLl  fruit-garden,  ss  an 
araati^ar  adjunct  f>  a  hom>^,  has  been  nilntively 
n«glectoiJ.  Just  now.  however,  there  \e  a  revival 
of  the  aiiiat«ar  interest  tn  frait-Kr^wtnK.  express- 
ing itmlf  OA  h  rvaction  from  the  commt-rciul  hasi- 
neaii,  and  an  a  renult  of  the  snburban  and  country- 
home  mov»m«nl.  Wliil«  the  practicvs  in  the*e  two 
types  of  fruit-growing  are  Kimilar  in  principle, 
thi-  lyjKw  themselves  are  ijnite  diAlinct.  One  »  a 
broadly  agriccltarnl  type;  th&  other  i«  a  fancier 
and  connoiMeur  type. 


inqoiriee  aa  to  the  parta  of  tJie  region  that  am 
b^Ht  adaptLod- 

The  Jarm  plan. 

The  farm  management  phase  of  fru  it-growtajc 
haft  n-cciviil  little  careful  !«tudy.  The  orchanl  ooco- 
piot  the  land  for  youra.  Unnally  the  man  who  likes 
to  RTow  fruit  doe-H  not  care  ranch  for  liv»«tock, — 
Ihi*  two  h(iKini!«M!#  ni(uire  diiTerent  m«stal  attt- 
tudea.  It  is  a  question  whether  the  relative  lack  of 
livfl-«tork  in  fruit-growing  communities  iti  not  a 
Miioas  disadvantage,  not  only  in  relation  to  main- 
taining prcHiuctivem-.->H  uf  Lhf  livnd,  but  to  the 
ile>'eloping  of  general  rural  activities.  It  ia  a  tfatt^ 
tion,  nlao,  whether  labor,  teams  and  implementA 
could  not  be  mom  (icoriomically  utilixed  by  ttam 
corollary  system  of  simple  lie  Id-farming.  Aa  at 
pr4tar-nt  i^ondiietid,  orrb.-irding  ia  not  a  HrJf-coti- 
tinaing  ir  aeIf-T*gulatin};  bosinofw  in  the  sense  that 
good  rotation-f Arm ing  is;  that  i»,  there  tit  no  regu- 
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Iw  pnrision  forulilisint;  the  hind  after  the  orchard 
]»  njmovwi.  The  grower  uHually  doea  not  lay  out  a 
plan  uf  laiiii  rouiiitctmirnt.  nrc!  it«m  in  vthkli  ih  l\w 
gtoviinn  uf  orc-hiirdi).  In  ttiv  tone  uf  applt'f;.  LhL< 
ti{»  of  thi)  ori'hard  is  so  Rri'at.  at  least  in  the  east- 
ern atateH,  that  tlio  gr»wt<r  fe^bi  thiit  ht»  m  |il.'iiitiii(; 
for  a  lifetime,  and  h*  leavoaitticcei^dinK  (jUestionB 
to  those  whu  may  come  after  litm.  Ewn  api<\e 
orchardn  may  be  retained  too  long  for  profit,  how- 
erer;  and  peaoheA,  p<Iutn.i  and  eii)m<^  rither  fruits  an; 
not  too  long-lived  t«  form  part  of  u  rotation  plan. 
Thi.>  rotalioa  fanner  may  lay  out  a  coiirsft  that  in 
not  uxjKtcted  lu  inatuni  within  tui'iiLy  yi>sin  (page» 
95,  i)fi),  Small-froite  are  well  adapted  to  rotation- 
in^.  In  fact,  ear^'ful  rotation  ia  the  vory  bust 
meana  of  keeping  in  check  certain  diflicult  diaeaeea 
and  pt-vtH  uf  strawtierriw,  raflpberrit'e  aad  black- 
berries. The  rotation  may  he  between  different 
kinds  of  frnita  th«n»ie1v*«,  or  betwt«n  fruilii  and 
field-crop  cont«)!8.  The  point  i»  that  fTtiit-;;rowing 
practice  ought  not  to  be  cumpletely  isolated  from 
gen(«ral  furm  manngi'mo-nt  jdann. 

Aside  from  a  rotatioD  of  Gelds,  it  is  often  advis- 
able to  luy  out  a  DUition  of  (.'r»ii»  in  thv  orchards 
themaelveB  when  the  trcia  arc  younK-,  Snch  rota- 
lion  prartit*f  would  n-dnft'  ihf  (tmat  amount  of 
tillage  lalxir  l>y  keepiiii;  purl  of  the  areu  always 
in  clover  or  other  soij,  would  <'orrr-et  the  faults  of 
a  continununly  r^N-nrrinc  treiitmcnt,  would  ^ard 
aKaiaat  neglect,  and  wvuld  ullvw  of  a  somewhat 
di-liniti-  plan  of  work  fur  sonic  yi-urs  ahi-ad.  The 
rotation  should  be  xhort  and  should  contain  the 
maximum  of  tilled  crops.  A  thrt-e-yfar  course 
miRhtlit  theconditionswell.  for  it  would  be  adapted 
U>  the  viirvin^  oarly  sta^^'a  of  orehanlH,  and  would 
correspond  with  normal  Btrawberry  rotations  and 
*ven  with  the  beat  practico  in  niflplKirrive.  One 
to  tour  thrL-c-ytaiT  coumLa  could  be  ran  in  crcharda 
before  the  trees  are  targe  enT-ugh  to  interfi^r*-. 
dep«adEnK  ou  tht)  laml,  Uii*  kind  of  fruit  and  the 
distance  apart.  A  three-year  oounie  for  young 
orchards  tihould  preferably  havo  two  tillod  crojM 
and  vnif  k<gumii  or  sod  crop ;  as  (I)  potiitveB,  roots 
or  truck-cropti,  (2)  com,  (3)  crimson  clover  or 
vetch  in  fall  or  sprinj; ;  or,  again,  ax  (1)  com,  (2) 
cotton,  fit)  cow|)ea  or  velvet  liean,  Sometimea  it 
may  I*  allflwable  U>  run  only  one  tilletl  crop,  fn 
which  case  the  jwlatJiea-wheat-rtK]  clover  may 
be  oaeful.  Can?  must  be  taken  to  wo  that  finrt 
stti.>ntiiin  if  fjiven  th<j  tr(<<-0,  and  this  should  call 
for  manor*  or  fertilia&ra  with  on«  or  mor«  of  the 
coorwsfi. 

Rotation,  between  the  fruit  plsntatlnns  th«in- 
wlvea,  may  Im  very  dutirabk-  in  Bomo  case«.  If  one 
lua  a  hundred-acre  farm  on  which  ho  wiahes  to 
make  a  specLalty  of  poaches,  ho  might  n>t  aside 
tAx  llalds  of  t«n  acre's  «nch.  and  set  them  in  twelve- 
year  rotations  or  bloclca,  planting  a  new  nrchnrd 
every  thm-  yearv.  In  thiK  way  there  would  always 
tw  a  new  orchard  coming  into  bearinK,  the  grower 
onold  apply  thv  cxpL-ricncc  of  onti  orcliani  to  th« 
neoeeding  one,  and  he  coald  preparB  the  land 
thoraaghly  in  ndranoe  of  oaj'h  sittlinK.  This  pr^ 
paring  of  lhi>  land  i«  ^xcMvlin^ly  impurLint  in  meet 
taapa  and    is  umiallr  neglected.    It  often  should 


includv  thorough  undL^r-druinagu.  The  following 
display  flhowa  how  this  plan  would  work  out.  The 
heavy  figiirc.t  show  on-hariU  in  ln-aring;  il  will  be 
Heen  that  there  are  always  three  orchards  in  bear- 
ing after  the  plan  is  in  fnll  working  maturity.  It 
is  (wsiiiiHid  that  jiit  virai-i;  int<.'rvene  between  the 
plantings  on  the  same  ground.  The  lettera  n,  6,  e 
»how  how  the  viemenUt  in  a  three-course  crop-rota- 
tion would  combine  with  the  orohanls,  if  it  i« 
atttidioed  that  it  would  be  wtfe  vt  d(-.-<iraidc  to  crop 
the  orchard  lightly  for  the  first  three  years.  The 
blank  or  treeleas  ye.ant  would  tie  ummI  in  giuieral 
Iteld-crop  practio'o.  It  maul  be  und«rsto«>d  that 
this  plan  is  not  recommended,  but  is  given  to  illua- 
tratij  the  disouaaion  and  to  suggojit  a  line  of  study: 

Rotation  i^UKHi:  of  Vhai^  ilRniARnsL 
Heavy  fignrw  reprMieni  bearing  years. 
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TUlafft. 

In  the  great  majority  of  catoa,  tilla^  for  at 
least  a  part  of  the  life  of  the  orchard  girw  morn 
aatiafactton  than  continnous  «od.  This  ia  becanno 
tillage  aids  in  making  plant-food  iiMiblvand  it  helps 
to  save  the  moisture  and  to  keep  down  weeds.  On 
stoii-p  and  rough  lands,  rionn  tillage  may  not  l>o 
desirable,  both  uecaose  of  ifai  cost  and  the  exposure 
of  th«  surface  to  waahing.  In  lands  or  reffiona  that 
are  naturally  well  supplied  with  moistan),  tillage 
may  not  l)e  needful.  I.ik«  all  other  agricnltBral 
pnicticv,  tilling  of  orchards  is  a  local  question : 
hot  the  preaumpCion  ui  that  tillage  u  needed,  and 
vxcwDtions  mnst  b<t  oxplaiacid.  The  fruit  In  wfli. 
tiDeJ  orrhards  is  likely  to  be  later  in  maturing 
than  in  comparable  nntilled  orchards,  and  to  have  a 
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lowvr  i:n1or;  this  ia  indication  of  the  i-ffect  of 
tillage  tn  maintaining  vegetutive  activity  by  keep- 
inn  up  Iho  Bupply  nf  food  and  rnntsturo.  The  fniit- 
grow*.r  shcmtfl  Wrn  to  rejjulatL'  hia  tillaf^  as 
carefully  as  he  does  the  application  of  manure,  in 
ordur  to  secure  thu  muxiraum  of  Ixinvfit  and  tli« 
raininmm  (if  ilisadvantaKP. 

Thv  perfn'tinj;  ni  many  wide^wwsp  sorfactr- 
working  tools  has  made  the  tilling  of  orchards 
oomparativiily  simple   and   euay.    The  purpose  nf 
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Pig.  «0Q.    A  nicdcm  comniDrrial  pMuh  ortlutrd.    OfAruiA. 

thcs«  tools  is  to  maintain  the  surface  mulch. 
When  an  orchard  ia  well  estabEii^hed,  it  ie  UBually 
not  necttwary  to  plow  deep,  at  hiui  not  tf  the 
original  pri^piiratiun  hiui  bwn  good.  Spring-plowing 
in  bearing  orcharda  may  be  necwwary  in  order  to 
broak  llwi  soil  ami  to  mnii'  surfacii  tilUgn  piissible, 
or  to  turn  undyr  a  eover-cr«p ;  hut  if  the  soil  is 
nntnratly  Iooih-  and  thiTn-  i*  n<j  h^rtmgc  to  be  cov- 
&r«l,  it  may  be  unn<?cuwAry  to  invert  the  floil ;  the 
aurf ace- working  tixils  may  he  iml  ut  work  W'fore 
the  land  beoames  hurd.  ITsually  a  spadiiiK-harrow 
or  cutaway  of  somf?  kind  will  lintt  be  ii[i?h*(1«|, 
or,  if  the  soil  in  vruxtvd  and  wi>(>d8  have  gut  a 
start,  a  shallow-working  gang-plow  may  b*>  naod  ; 
ther*aft(T,  8prinp;-tortth  nnd  i"pik<:>-tooth  harrowe. 
ittioothing- harrows  and  weudent  may  ba  employed. 
Pall-plowing  ia  Bometimw  adviBabii*.  particularly  on 
hard  land:;,  thai  the  wcatherinj;  moy  uid  in  the 
bre&king  down  of  the  soil ;  in  such  caw,  thu  fnr- 
row-xlir-rt  should  hHter  not  be  tnniwl  tlat  (at  least 
nut  untesa  there  in  mni-h  herbagL'  or  maniirt!  on  tho 
land),  but  left  mon*  wr  li'sw  broken  (vr  on  edpt.  The 
enrfoco- working  tools  may  be  applied  to  this  open 
land  early  in  the  spring  ht-foru  it  lianluns. 

tn  the  old  days,  orch&nU  were  mmstly  in  nod. 
Fifteen  years  agn  the  importance  of  tillajre  Segjin 
to  be  very  Htrongly  emphasitwl.  This  gonpel  has 
thrown  into  strong  contrast  the  valae  of  various 
kinds  of  nod- trentmont  for  iip«>eint  cnncK.  Sod- 
tTeatmont  of  orrhnnis  is  now  often  spoken  of  ah 
the  "mulching  eyetem."  There  is  no  uniformity 
and  litttc  syaUim  in  these  pructicex,  however.  In 
some  cases. the  "system"  is  nnrely  to  leave  the 
orchard  in  sod  and  to  sell  the  hay ;  in  other  cases, 
the  sod  is  merely  pastured ;  in  others,  the  ^^rasa  in 
mown  and  allowed  to  doeay  on  tht>  ground  :  again, 
not  only  ii;  Ih^  grass  allowed  to  lie  but  straw  may 
be  added  and  commeri.-iul  ffrtiliten  and  manure 
appIJiid.   It  is,  therefore,  impossible  to  ditcna  the 


mulch  method  witht»i[.  knowing  jott  what  lh» 
practice  is.  It  is  apparent  that  these  must  boioejil 
practices.  Some  of  Uiem  often  ^ivo  oxceltent 
reiaults. 

CoTer-<Topt. 

The  preaent-tiroe  tillage  practice  in  orchards 
assumes  also  a  cover<rop.  This  cover-crop  is  usu- 
ally grown  in  late  summer  and  fall,  when  tillage  ta 
least  needed.  The  chief  value  of  the  cover<ro|i  la 
to  ^lugiply  humus,  in  ChiH  regard  taking  the  place  of 
stable  mamire,  which  usually  cannot  be  hod  in 
r|uantttiets  for  largu  orchurd  orvas,  since  stock- 
raising  and  fruit-growing  are  not  often  practiced 
e(]u«lly  on  uiw  farm.  In  youiijr  orchanls  it  is 
possible  U)  make  cover<ropping  a  part  of  a  rotation 
plan.    [See  the  article  on  (.'oivr-eriip*,  page  25S.] 

Almofit  any  quick-growing  crop  that  produces 
abundant  herbage  may  be  used  to  advantagQ  aa  a 
cover.  A  covering  of  wcuds  is  often  better  than 
bare  ground.  In  general,  tillage  is  given  early  in 
the  seai^nii.  By  mitlsummer  or  early  fall,  tbu  cover- 
crop  is  sown,  the  land  then  being  in  good  tilth. 

Cover^^ropR  am  of  two  main  groups, — thoso  that 
survivti  the  winter  and  gniw  again  in  the  spring  ; 
those  that  are  killed  by  frost.  Tho  former  are  uau- 
aily  to  be  preferred.  00  they  are  likely  to  produce 
more  herU^ge,  and  more  completely  to  iK!<;upy  ll>« 
land  with  roots,  and  they  may  better  prevent  deep 
froeiing.  washing,  and  waste  of  rainfall.  The  dis- 
advantage is  that  they  delay  all  the  plowing  till 
spring,  and  th(>re  is  a  temptation  to  let  thi^m  grow 
loo  late  in  spring,  thereby  using  too  much  Koil 
moisture,  and  ri^ucing  tho  chance  of  a  satiefactory 
preparation  of -the  land.  Some  of  the  frost-killed 
crops  may  have  greater  cITwt  on  the  land  than  is 
to  be  expected  from  the  mere  bulk  of  the  herbage 
that  they  proiluce ;  this  i«  psrlicularly  true  of 
bui;kwheat.  Following  are  some  of  the  leadinj^ 
cover-crops  mentinmd  or  recommended  for  fruit 
plantations  Ithe  leguminous  or  nitrogen-gatherinE 
species  being  iitarred): 

Living  otw  wtnttr. 

•Clovers 

"Hairy  or  winter  vetch  ( l^tria  vUlcM) 

•Swe-f^t  clover  (little  used) 

Winter  rye 

Winter  wheat 

KUIfd  bjf/rminij. 

*Cow|H'a 

•Soybean 

•Velvet  bean 

•Pen 

•Bean 

•Buggarweed 

•Spring  vetch  (t'icta  sa/fnt) 

[U|)e 

Turnip 

Oats 

Barley  (little  used) 

Buckwheat 

Maize 

Uitlet  (little  used) 
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When  orclisrdii  &ro  currying  a  futi  crop,  it  may 
be  impoMible  to  sow  a  cuver-crop  e&riy  enoagh  to 
anabte  it  to  make  much  headwav  Ix^forv  winter 
autK  in.  In  sut^h  caiu^t),  rye  is  about  the  only  re- 
oourae,  for  it  may  be  sowd  very  lat«,  and  it  will 
make  rapid  growth  is  tlM  wriiest  <jnys  of  spring. 
Even  if  it  dws  not  K^nuinale  in  th«  fail,  it 
will  probahlv  comt;  up  in  the  spring  and  (Jo 
well.  A  little  fertilizer  drilled  in  with  the 
rye  iwnally  will  cau^r  a  grvtat  cain  in  th« 
gr»wth  of  herl>age.  Kye  will  thrive  fairly 
well  oven  with  v<>ry  indifferent  preparation 
of  the  land,  aT»l  th*rofnre  m  a  rniwt  a^oful 
cover-crop  on  lands  tJiat  an;  not  yet  well 
subdued. 

To  insure  a  heavy  cover,  the  needinK 
abould  W  thick,  Of  some  covers,  the  mwi) 
Is  expensive  and  often  diflicnit  to  secure  in 
good  quality.  Thft  ^fiW«r  may  Unit  it  good 
practice  tj>  fMiprv*  one  corner  or  side  i>f  a 
Held  for  the  );ath«rin(;  of  seed.  Thta  can  be 
r»Bdily  done  with  winter  vetch,  crimaon 
clover  and  the  cereals.  Following  ar?  aver- 
age quantities  of  Keed  to  sow  jwr  acre  for 
hravy  coi'er-cropa  in  fmit  plantations : 

Barby 2r2i  boa. 

Baana 1^2  Inu. 

Banarweed &~6  lb«. 

BaaMwst U  bus. 

Clover,  r«d 10-lC  lb*. 

Clover,  roaminoUi 1&-20  Om. 

Clovar,  erimmn lfr-20  lb*. 

Cowpea 1^2  tm. 

Uatoo 2-SbuK. 

UilUit Li  b«. 

Osu a-Sbna. 

Pea 2-3  bua. 

Rape     2-6  lb«. 

Bye 11-2  boA. 

Soybean 2-1  fikii. 

8W»«tClo*or ID-):;  lb*. 

Turnip ,  , 4  Iba. 

Velvet  bean 1-4  pka. 

Vetch H  biu, 

WlMt 2-l'J  liUd. 

Alfalfa  (20  to  34  Ilia,  bo  the  acre)  i»  nometimea 
oted  M  a  cuver<rop  in  orchards,  being  p1i>we(l  a 
ytar  from  eowinu  or  allowed  to  remain  for  a  lonRer 

piiriwl.  Vari- 
ous cvmbina- 
tiona  or  nix- 
toreB  are  sbo 
used  :sa  mam- 
moth clover  6 
Iba..  alfalfa 
10  Ibf..  tnrnip 
2  to  3  ox.;  al- 
falfa G  Iba.. 
crimson  clo- 
ver S  IliB.,  al- 
aike  clover  3 
lbs.,strap-leaf 
turnip  2  to  i  ox.,  all  sown  tn  midsummer ;  cow- 
peas  in  drills  and  cultivated,  and  rye,  rape  or  tnr- 
nii«  added  at  tho  la«t  cultivation  ;  wint«r  vetch 


H  bua.,  rye  i  bus.:  cowpea   U  l»u*-  red  elover 
0  lb».;  oata  2  bus.,  peui  2  bua. 

FcrtUiiing. 

The  Rpecin]  nocdn  of  fratt-bMring  tnw  and 

bnshea  in  the  way  of  fertiliaers  have  not  yet  been 


Flf.  M.    CaUfBniLa  •TilDut  orcluid, 
•howlnz  clMD  culUvaum. 


Fit.  SOI.    Orciuid  tUUsc.    I'swb  inrt,  hoarilr  mt  iMMt  attM  th« 

loii  Dl  tli»  Irnll-rto'p  hy  a  Imsr,  In  tifSe-r  to  rrmm  thr  lo|>i. 

workwl  out.  It  is  probable  tfaut  pruc'tices  will  be 
greatly  modified  when  fundamental  studies  are 
made.  Thu  current  advicjj,  given  in  tlir  piihlicii- 
tions  of  the  pa^t  ten  years,  holds  good  so  far  as 
our  knowledei^  goea^  Stable  manure  is  of  firet 
ImixirLunce  in  most  casos,  becauao  of  its  humns- 
forming  materials ;  when  thiii  cannot  be  had, 
cdvur-cropping  t*  all  the  morw  necessary.  A*  for 
commurcial  fertilliers,  the concliuloni  derived  from 
general-crop  ntudiceare  applied  to  orchards.  The 
orchard  muat  be  fed  liberally  if  pro6table  reanlts 
year  by  year  art  to  l>e  exiietltsi.  Because  orchurda 
will  bear  now  and  then  without  ferti lining,  sevtma 
to  afford  an  excuse  for  not  fertilising,  MuTiatt)  of 
potash  30O  to  300  piiundH.  acid  phu»phate  (availa- 
ble) of  equal  or  (treater  qniintity,  and  nttrale  of 
8oda  100  to  200  pounds  (or  itj<  ixjuivalfnt  in  green- 
munures)  atfonl  a  ^tuTid.'tnJ  applicaLion  |M<r  iwre 
annually  for  goc>d  orcharda  in  full  bearing,  when 
combined  with  good  tiUugu. 

/•run  IT!  J. 

To  reduce  the  competition  between  brancbee,  to 
open  the  plant  to  light  and  air.  to  facilitate  Rpray- 
ing.  tillage  and  other  care,  pruning  h  nMtuuwry 
in  alt  fcnsh-frnits  and  trees.  In  the  bush-fniita, 
old  cnni:«  mut^t  be  removed  and  now  vigorous  on«8 
allowe<)  to  take  their  plsco ;  the  bewng  canee 
may  nei^il  to  Ik-  heaiW  nar-k  to  keep  them  within 
bouniln.  Flow  much  U>  prune  fruit  im-s  dv|>rnda 
cm  the  species,  age  and  the  locality.  More  pruning 
is  ni?ii'dfi]  in  Home  localitii-a  than  in  others.  In  the 
hot,  bright  sunny  regions  or  the  plains  very  ojten- 
hsoded  tre««  xn  ]ial)!e  to  aun-«cald.  \m  a  general 
statement,  it  may  be  said  that  tret>s  shonld  be 
pruned  with  as  mtii^h  pains  and  regnlarity  an  tbey 
are  tilled  or  sprayed.  Tbe  best  season  for  the  main 
pruning  is  Into  winter  or  very  early  spring.  The 
tinnchi«  shduld  W  cut  clooe  to  the  trunk,  lu  lun;: 
stubs  do  not  hoa)  ruadily  and  rot  Is  likely  to  set 
in.   Wa  need  fundamental  studies  of  the  effects  of 
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pmnrng ;  it  ts  not  ualiketf  that  aome  of  the  cur- 
rant teai-hlns;  Is  orrontous. 

Speeial  riskg, 

Tho  grout  imp«(lini«iitfl  and  riska  in  the  cf^^^^K 
of  frnila  ate  these  ;  (1)  barf  winters ;  tli)  frotiL« ; 
(3)  ituHxts;  (4)  [iluut  dmi-UBfa.  To  thcso  muet  he 
ftdded  the'  climatic  mkn  that  are  cnminnii  to  alt 
aerirnlttirt'.  as   too   mwch   or   tw  littlw   rainfall. 


talcfji  in  a  aitnation  an<I  then  brings  to  bear  the 
mvatts  Id  mi*i*l  il ;  n<.tiiiiiK  a  half-iloun  boglu  anil 
all  the  special  bu!li«tiiis  he  can  get  in  not  too  great 
a  pertunml  nacTltictt  t«  make  in  nrdnr  to  be  pre* 
pare<l  to  ni«et  the  «n«Tny.  [See  the  artielM  on 
insects  and  (lii*uai*<^4,  j»aKeB  35-53.] 

i'tiriflkv. 

The  queMtioti  of  rarielit>s  ii  one  of  the  most 

important    in    the 


f^f2^« 


%%X 


■j-v- 


Pl(.  SK.    deaa  culture  In  ■  peach  orcliard.    Thn  SllrhlRnn  trpnot  irpp. 

hail-storms,  di-atnuetive  wiiuk.  Everj*  ex[K-ri*nccd 
fniit-sr«wer  is  aware  of  the  mental  attituJo  that 
he  moat  take  tonarj  thee«  four  imi^imi^'iM  but 
forthcinjviLV  thf!<*!attiliiiife  may  be  brii'(ly«tated. 
(1)  Hani  winters  are  beyond  cnntrol ;  the  fruit- 
grower calcnlat*'*  on  thin  risk  wln^n  he  choiwss  tlu> 
rediuD  in  whk'h  he  shall  M  hia  plantation;  he 
ehooaM  hardy  vjiTi«ti(>ji;  h«  thon  ondonvoni  to 
have  his  ground  ki<I1  draioed,  if  he  is  in  a  ccM 
climate,  bo  that  thvrti  iti  nu  standint:  water,  lo  en- 
abtci  thu  trot-  routs  to  strike  dei'p.  and  to  prudiico 
Burh  a  condition  and  depth  of  soil  as  will  hold 
much  moisturi-  and  thvn-by  |irevi>nl  do'-frwuing  ; 
he  plans  htK  tillage  in  tiuch  a  way  that  the  tree«  go 
into  the  winter  with  well-matnn'd  wooil ;  in  wr- 
tain  orang«-growing  regions,  slat  she-is  are  built 
over  the  trees.  (2)  Light  froats  may  somulimus  be 
uruveotml  on  i^ra<iU  arciut  [nii  Vvl.  I,  pp,  iVlO,  589], 
but  in  jieneral  they  are  bi^yond  control,  and  the 
(!row«r  caJcitlates  on  the  pr»l»thi1ity  uf  ihvin  wht^n 
he  chooses  the  pnrticulHr  site  or  exposure  of  his 
plantation.  (^,  4)  For  niiist  inM>cti>  and  diRi'iimw 
Uioro  are  now  prvventiveti.  remedie?,  or  even  speci- 
See;  the  Erowvrkcefie  himself  informed  and  armed  ; 
it  is  A  qveatien  largely  i>f  businoflB  organization,  that 


wh(tl«    round    of 

'^jeU-j^  ■iMK[VBW«w;ilI      fruit-growing,  and 

'^^^..j'  tfSvi  7f/SSimk      sb'O   ono   of    tbe 

most    diliicult     of 
eolation.  Amiat^e 
in    L h u     v»rieti«i 
may    prevent    any 
profit  or   fuitiafac- 
tion  in  the  planlji- 
tion.  Two  vkmenla 
in  the  problem  ana 
tho  ehoicfl  of  varie- 
ties, and  the  nicaiia 
of  securing    them 
true  to  nanw.  Tb« 
choice  of  varieties 
is  I  arge  ly  a  personal 
and  I'val  qticatioD. 
to    be    dotitrmined 
aftrr  cart-fol  study 
of   the   farm    and 
t.W    markvl.     The 
[irociui'ilig  of  Iroes 
tnii!  to  nnmo  is  the 
nurfleryman'fl     rc- 
Bponaihility.    This 
rnsiioneibtlity  la 
grave,  and  it  shouM 
bw  rijfidly  *nforc«l 
by  publicsonlimenL 
A  nt>w  altitude  toward  varietit«  is  now  develop- 
ing: there  are  varieties  within  vnrieti«.   That  w, 
minor  slntins  and  udaittattona  of  varietias  may  b« 
of  tbo  grcaUwt  value,  particalurly  wht-n  the  gniwor 
expfctfl  to  reach  a  rwhI  market  under  his  own  name. 
Thus,  a  dingle  bush  of  rasiilK^rry  or  blacklwrry  of  a 
given  variety  may  exhibit  feature*  that  make  it 
autxrior  to  nil  othors  in  the  field  ;  sneh  plant  should 
be  propagated  for  the  owner's  planting.   It  is  illog- 
ical to  expect  the  bcrt  reaultit  from  [inimiacuoua 
cions  or  buds  of  any  vurictv  of  appLo  or  pvar  or 
orange.  As  there  are  trei-a  of  individual  excellence, 
a»  it  may  be  expecUi)  that  clons  from  thtwe  tree-s 
will  tend  to  perpetuate  those  exLvllencies.  There 
hftj*  therefore  nritti-n  adesira  among  fruit-growen 
who  plan  to  prodnce  acuperior  product  to  top-graft 
their  young  trveawith  cion^  from  known  parents. 
It  is  of  little  conaeouenct  that  this  mothud  doca  not 
pMtluce  what  may  tie  raited  new  varieties :  it  prob- 
ably aidM  in  producing  iibnt«  of  given  vSciency. 
Every  good  fniit-Rfower.  as  well   as  every  good 
grain-farmor  or  cott<>n-plftnt«r,  now  becomes  con- 
Hci')Uf<ly  a  |ibnt-breiHior.  v»  th?  good  stockman  haa 
niwavd  been  an  an  im«l-bre«der.   (See  th«  article  OB 
PlatU-brttdiag,  page  57.] 
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The  cost  of  Kfilling  up  a  fruit-growing 
basinees  «Iv|i«nd8  od  many  circuQietances  ana 
conditions,  chiefly  »n  whulhi;r  thi-  friiit  in 
destined  fur  tin.-  general  Iradt-  or  the  fancj- 
traOe  and  whi;ther  clean  tiltaee  in  practiced. 
ThB  pr<!9<«nU]ay  frult-gruwer  in  a  nmn  whu 
inveaU  con^iiently  and  heavily  in  appuratua 
and  0uppHi^;  and  tbu  \»  ohArnctoriRtic  of 
the  pr«aenl  t«ad«ficy  in  Aai«ricaa  agricul- 
turu.  Ek'ttor  aad  heavii^r  hor»L-tt.  Btrun^vr 
arul  more  powerful  tools  and  machines, 
heavier  fdrtillKiriK,  nmrp  ihoroimh-piinK 
in(<thiMlK,  are  amun);  l\w  ihings  that  art> 
to  save  farming;  from  weaknofis,  desnl' 
torinpM  and  inp*mp(.>U'iicy. 

The  experience  of  i;[rowers  is  the  &nly 
safu  euidc.  Thv  intending  fniil-gruwiT 
flhoDld  visit  representative  fniit-fann»  to 
d«terni[n«  thtisi'  pninta.  EstiniaU-*  i)i  act- 
ual fruit-growers  are  yiven  on  pag«« 
1S7-193  in  VcilDm.-  I.  As  a  furthor  con- 
trittution,  two  MtuU<ment4  from  8DCC««ftful 
men  are  nnw  iwiiU-d. 

Thi.'  first  of  thtae  Htj>tt.>nient«  i»  frotn  a 
thorough-going  frcit-grnwrr  in  wi-Htetn 
New  York  vfho  prac^licea  very  <:W«n 
tillage:    "The  expeniw  and  equip- 
msnt  nn  a  KMKnero  fniit-farm  di^- 
pends  vtiry   much  on  the  kind  und 
varieties  of  froit  and  whether  the 
■od-and-muich   method   or  thorough 
tillatie  is  praclicfd.    I  am  a  ntrong 
adTocatc  of  thuruugh  liltugL-.  cover- 
crope and cnramercial  fertilizers:  and 
one  can  n-Julily  Hgnn.^  that  «ueh  a 
ayetem    involves  {.'onl^iderably   moru 
expencie  than  the  malch  systems.   After 
nearly  ruining  a  tvn-ucrc  apple  orcli&rd 
by  the  Aod-and-mulch  method  and  then 
bringing  it  back  into  vi-ry  pruiltahk-  bear- 
ing  by  changing    to   tnorough    tillage. 
eoT«r-crn|iK    and     fiiM  i)iu.>ni,    one    can 
scarcely  wuisder  why  I  upeak  so  strongly 
in  refcard  to  this  method  of  handling  an 
orchard. 

"The  expenite  of  tilling  and  raring  for 
one  hundrist  acn.->«  of  fruit  t!iviili.-<l  into 
forty  acren  of  apples,  forty  acres  of 
p«ach«ii  and  peant  and  twenty  scree  of 
graiKW,  will  run  about  ae  fullows :  It 
would  require  eight  gnod  hontcji;  four 
ptowf;  two  spring-toi^th  harrows; 
cue  double-action  cutaway  harrow  ; 
onv  i^olld  dtsk-hurrow:  uni-  Plunt^t  Jr. 
orcharil  coltivator ;  two-honw-  enlti- 
rator,  on  wheclx;  one  Hpiki.f  -  tooth 
iron-  fiamB  levwr  harrow ;  one  duck- 
tooth  wood-frame  Waterport  cultiva- 
tor, with  ext«n8{i>n  arm;  one  Syrocuie 
grape-hoe  with  spring-tooth  attach- 
munt;  uno  land  roller,  profcrubly 
steel :  one  ptrot-axle  tw^hatae  cuiti-  pif . 

T&tor;  tvo  Planet  Jr.  onohorw  eulti*     f^abioi 
rators  ;  one  gaa  powi>r  sprayer ;  one  Il,"if ' 
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potato    and    vineyard    sprayur;    one    thre«- 

norae  (niit  wagwn,  capacity  8,000  pounds ; 

one  two-horse  fruit  wagon,  capacity  '1,000 

pouuds;  one  two-honw  fruit  wagon,  capacity 

2,000  pounds  ;  three  grub  hoea ;  six  common 

hixif;  three   pnming-t<awB ;  threu   [iruning- 

«heare  ;  one  grain-drill  with  fertiliier  attach* 

ment ;  ono  Calhoun  gT&»s'^(\ed<^r ;  one  friit- 

[Micking  house  centrally  located,  with  the 

DeceMUkry  pickin  K-baitkt.'tA,  huslid  cratL-«i  find 

grape -trays  and  sorting  tahlce;  rubber 

stencils  and  ninny  small  supplies ;  six  gix)d 

■nen,  including  foreman. 

"Ah  to  the  amount  of  money  necewiary 
to  conduct  such  a  plant,  much  will  deE>end 
on  the  soil,  climatic  conditions  and  'nerve' 
of  the  man  at  the  helm.  1  have  found 
that  it  does  not  pay  to  be  niggardly  in 
regard  to  putting  money  into  such  an 
enterprise,  at  our  lialance  sheet  proves," 

The  Bwond  statement  is  by  a  BUccessful 
grower  in  ci.>ntml  Kansas,  on  thy  moist, 
loose  Ijoltonw  of  the  Arkansas  river,  who 
does  not  practice  cli-an  tillage:    "There 
an.-  ul"ut  one  hundrc<l  iicrea  in  my  apple 
orcliard,  and  it  is  therefore  easy  to  give 
an  idea  as  to  what  will  be  necessary 
in  the  way  of  horaeR.  tools  and  labor 
to  work  Huchnnan'A.  At  the  prt^wnt 
age  of  the  orchard,  say  twelve  years, 
ont-  heavy  Ivam  of  hor^en  will  do  all 
the  disking  and  surface  harrowing, 
as  well  an  pulling  tlw  powt-r  nprayiT 
and  the  Uxjfc  brush  from  the  orchard. 
One  good  heavy  tt-ain  will  do  all  the 
work   for  a  KH^;^^;^>  orchard  aalis- 
factorily.  at   Et>ast   in  the  way  wo 
work  them  here,  in  an  orchard  with  prac- 
tically all  winter  varietieji.  Taking  care 
of  fruit  in  the  fall  ninkee  it  nectsan&ry  to 
hire  learns  to  haul  fruit  back  to  the  farm 
to  Btorp^  as  well  as  to  hi^lp  haul  the  Iodise 
fruit  in  the  wchiin)  t»  the  shed,  which 
will   require   about  one  team.   In  other 
words,  two  good  ti-ams  will  haul  empty 
boxes  to  the  orchard  and  return  them 
filled  with  fniit  to  thcifhwl. 

"My  idea  of  tools  in  working  an  orchard 

Kfter  It  has  attained  the  age  of  t^n  or 

twrive  ytiant  is  siiiiijly  a  disk-hamiw  or 

IKweibly  a  harrow   provided   with  hori- 

sontnl  hnivea.  Dne  man  beginning  March 

1  with  one  gorHJ  t*.-am  will  do  all  thd 

cultivating,  haul  all  brush,  pull  the 

power  siiraytT  and  do  any  mowing  of 

weeds  tnat  may  be  necessary.   In  a 

KKMicre  oich.inj,   his   lalwr  should 

be  supplemented  by  that  of  tlirsie  to 

BpRiy  tho  tn>es. 

"The  crops  of  corn  raised  betweoo 
the  young  apple  trees  will  amply 
take  care  of  any  capcoM.'  in  raising 
this  orchard  to  the  bearing  age.  Tlie 
ftrst  year  one  would  not  Iimw  any 
com,  the  second  yetir  only  one  row. 
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the  third  year  possibly  two  rows,  the  fourth  year 
not  ov«r  thiri;i;  row^,  tht-  tifth  year  about  the 
naniL-,  vid  to  un  till  thu  i^nd  uf  thu  (K.-Vfnth  ycur.  I 
would  cflase  crnppiiiK  (jround  entirely  and  expect 
to  KfX  some,  retams'  the  eijthlh  j'far. 

"  As  to  |)rofits  to  be  derhi-d  frum  the  orchard,  I 
can  only  give  my  experience  in  the  ArkanR»» 
vBllify.  when  my  2,(XW  apiilo  trees  u-ere  nine 
ye&ra  old,  the  crop  iiuttwd  fUO  pur  acrt-.  Nuxt 
yuar  wo  did  mtt  spruy  and  ioti  half  the  crop 
by  codlin-nioth.  The  third  year  we  sprayed  part 
nf  the  trei'j*  four  times  and  part  twice,  and  thr  part 
sprayed  four  times  (these  trees  being  twelve  years 


than  the  Reneral  crower  can.  Thie  may  or  ma/ 
not  apply  Ui  tha  irri>wer  of  very  choice  and  special 
products,  that  are  used  by  a  pnrtimlar  and  per- 
sonal trade  :  in  such  caaas,  thtt  growor  may  put  hi« 
products  dlTHctly  in  thv  coninuner's  hands. 

Much  is  said  about  the  neootwity  of  gmning  a 
fancy  product,  but  this  carries  with  it  the  conditjon 
that  there  are  special  means  of  markvtinj;  it.  An 
unusually  gowi  article  of  fniit,  put  on  the  geiteral 
market,  usually  does  not  paw  nnder  the  owncr'a 
name  or  mark,  and  it  is  likely  to  b«  lost  in  the 
commoner  grades ;  or  if  better  prices  are  realized 
on  the  open  market,  the  iteiiler  may  h»  tfa»  one 
who  iw«ive*  most  of 
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th«  «xtra  reward.  The 
value  of  grades  that 
are  much  above  the 
K^ncral  market  slock 
IS  securtM]  when  the 
grower  can  mako  a 
sa](>  while  hiit  name  ia 
still  aa.sociatt-d  with 
the  product.  If  there 
is  protlt  in  fiTTOwinp 
vtrry  special -class  fmit 
for  limited  marketf^ 
thom  i*  aim>  profit  {■ 
growing;  staple  hinds 
for  th^:  staple  prices,  if 
one  can  cheaii-n  and 
economize  the  cost  of 
nroduclton  and  if  Im 
jias  suflifittnt  qnantity 
to  givu  Tulume  to  th« 
bTisinc-'Ss. 

Th('  alinvft  conaidrr- 
ations  dotennine  very 
lartfoly  the  queeitioQ  of 


old)  droppw!  scarcely  any  fmit  and  it  packed 
over  75  pur  cent  No.  I  ;  th«w  are  now  bringing 
$1.26  per  bushel,  The  better  parts  of  the  orchards 
Dett(.->j  $lol>  per  acre-    We  fiicuro  that  sprayiuK, 

flicking,  sorting,  packing,  hauling  to  storage  and 
oading  in  the  car  cot^t  us,  im-htilinii:  the  package, 
thiriy-fivL'  to  forty  cents  perbiwliel  boi.with  Ulwtr 
At  Sl.TS  tc  $2  for  an  average  picker.  In  this  lo- 
cality, wheat  on  tho  same  kind  of  Innd  might  aver- 
age twenty  busheU  to  the  acre  and  thi>  aviTHge 
pricL-  be  about  »ixty  cents.  Somi;  land  will  prodace 
thirty  to  fifty  busheU." 

.Varket  proltlnnit. 

In  a  gi'nural  articlo,  it  i*  impofwihle  to  ^ive  spf^ 
ctflc  prartical  advice  on  the  harvesting  and  market- 
ing of  fruit*,  for  the  practices  differ  with  each 
fruit  and  Mmetimea  with  the  community.  Yet  it  is 
possible  CO  make  etatement^  of  points  of  view. 

If  a  crop  u  worth  raising  with  much  Ulntr  and 
care,  it  is  equally  worth  marketing.  It  is  perhaps 
unufsal  that  nni*  man  is  equally  competent  in  the 
growing  and  the  selling.  Tlie  prufi-ssiunat  saleK- 
man  aeoma  to  be  a  necesBity.  He  can  usually 
market  the  products  moro  effectii'oly  and  «hwiply 


the  sise  and  style  of 
package.  That  ia.  the 
package  is  not  fuiidami>nUl :  it  is  incidentsl  to 
the  kind  of  market  that  is  to  be  reached.  With 
the  iticTuasine  demand  for  hip;h.elawt  pri>ductji,  the 
email,  carefully  graded  packag«  is  coming  into 
greater  use.  It  in  true,  also,  that  the  allractivi.- 
ne»4  of  the  package  will  stimulate  sales,  but.  aa 
a1n^ady  imlicateil.  this  advantage  accrueji  to  the 
grower  chiefly  when  he  baa  his  Own  hand  on  Um 
mnrketing  of  his  producta, 

MerchundiiiTig  of  all  kinds  has  Mtabtisbad  IMW 
ideals  and  developed  new  values  by  the  &tt«ntioii 
that  has  been  given  to  grading  and  packing.  It  U 
not  many  years  ago  that  boota  and  shous  were 
shipped  in  bulk  in  targe  cases.  The  small  |>ackaKe 
ia  now  a  feature  of  trade ;  and  each  package  con- 
tains only  one  gradt'  of  gonds.  Before  the  fruit- 
grower can  establish  a  special  market,  he  must 
develop  a  clear  conception  of  grade*.  Usually, 
only  two  grades  are  ma^le  in  fruits.— tht  salable 
anil  the  unftalablr.  Of  the  salahlv  part  we  nay 
yet  make  two  to  four  grades  in  nome  kinds  of 
fruits.  A  lirst-clasa  grade  comprise  only  fruita 
that  ar»  phyaicalljr  perfect  and  are  typical  of  th* 
kind.  Pirst-clasB  fruits  are  always  in  demand, 
wh«t«7or  the  fltato  of  the  general  market ;  and 
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some  one  should  be  al>l«  to  find  the  customer  who 
wiinU  it. 

It  hiui  become  a  tritu  thin);  tu  wiy  lh»t  care 
ithniild  be  exercised  in  picking  and  marlseting.  not 
V)  injnnt  thu  fruit ;  biit  n-cent  investigations  have 
given  such  advice  Dew  signific^act'.  Thu  work  nf 
Pftwoll  «r<i  others  in  Cnliforniii,  and  similar  in- 
Te«ti|(»tions  in  other  pnrt.'',  h»ve  #hown  thnt  n  f^owl 
part  lit  the  l««i<a  In  orangea  and  other  fmita  in 
nhipni'ent  i«  du«  (1)  U>  bruiai-fi  luid  cute  on  tho 
fruits,  «nj  (2)  to  failure  to  cool  the  fmita  quickly 
after  they  ans  pickwl  or  puckwl.  Thia  is  rational 
wht;n  it  w  cnntiidnre<l  that  the  organ  iums  of  dts:ay 
eiil^r  at  the  bruiined  and 
broktn  placet!,  and  a 
faigb  oi  even  ordinary 
temperatuTe  encouragea 
the  iL>rfi;<ini;<mii  to  icrow 
rapidly.  This  Huhject  i« 
iIikcuiumI  in  the  succeed- 
ing  article.  Tht"  vhcAis 
Bobject  of  cwling.  stor- 
ing and  handling  fmita 
muftt  8oun  receive  radi- 
ca1  &tt4.-nticin. 


other  (ihyBi(;al  wtfakne»s>M  of  tho  skin  iraiiswl  by 
rough  handling.  It  in  especially  important  to 
appreciate  the  effi^t  of  i)r«aking  tht^  .akin  of  a 
fniit  and  of  i<hipping  fruit  that  ia  attacked  by  in- 
sects or  fungi,  as  the  large  coimni-Tt'ial  Iiinsen  that 
occur  annually  in  the  storage  and  iihipment  of 
fruits  are  related  primarily  to  thtioe  defecta. 

ll'Aeri  to  pick. 

iioet  fmita  Bhonld  not  be  picked  until  they  have 
ruiMrhed  a  stago  of  hard  rijwncftn.  If  picked  earlier, 
the  HaTor  is  insipid,  tho  color  dull,  and  thu  whule- 
8omt?neaA  and  (commercial  value  are  Impaired.  Fruit 
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Lilrmtare. 

There  are  now  manv 
good  books  ftn  fruit- 
growing, presenting  the 
Buhjt^t  from  different 
points  of  vit-w  iiikd  fur  BL^  v' 
tlie   difffiwnt    fruits.  ^i 

Mention  of  ftoniL'  of  Ihym 
will  l>e  found  in  May- 
nard'A  article  on  Farm 
Uarrien,  page  "273.  ^ome 
«f  the  current  liuoks 
covering  t  h  t-  general 
fieldare:Thoma«,  .Amer- 

lean    Fruit    ("uliurlM  :  ^" 

Itadd  and  Ilauwn.  American  Horticultural  Manual 
(Vol.  II  is  dftvol^i  to  Systematic  Pomology);  Clnxsn, 
Amat«nr  Pru it-Growing  Iwith  Kp<wial  reforence  to 
cold  climatee);  Wickson,  California  tVuita;  iJailvy, 
Principle  of  Pruit-<irowiiig.  Tin;  progmtsivt;  fniit- 
grower  will  ne«l  the  diHcuaeions  in  experiment 
station  bulletins.  tranHactions  of  horticultum) 
societioi,  nnd  the  agricultural  preM. 

Handling  and  shipping  fruit. 

By  *;.  H^rrohl  foiirU. 

.K  fundamental  principle  for  the  fruit-handler 
and  ^hipiier  lo  appreciate  is  that  a  fruit  i#  a  living 
thing,  that  it  piiffies  through  a  life-hiatory  and 
linally  dii-s  from  old  ng<^  nht^n  it  hax  coninlvtod  itM 
cbvimiciil  am!  phyxiol'igiral  rhangeti,  ana  that  it 
may  die  prematurity  from  the  attack  of  somv  dii»- 
eanv.  ^me  of  ttiu  diwfuitiv,  like  thu  bittt-r-rot  and 
Um  scab  of  the  apple,  affect  it  while  it  is  on  the 
tret,  while  othent,  like  unrtt  of  the  soft  rota  of  the 
apple,  pear,  orange  and  innall-fniitji.  are  acquired 
ari«r  the  fniit  is  hanemted.  Diseaawi  of  the  latter 
elatw  Kun«r«ily  attack    it  through  nbrasioiu  or 
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picked  u'hL'n  immaturi.'  does  not  keep  so  well  aa 
wh<»Ji  mor<i  in'.irlv  riptf.  Thi^  wntl.*  of  the  apple  and 
the  pear  should  have  turned  brown,  the  appl«  and 
the  iit<ontt  fruito  ohuuld  be  highly  colored  bat  Biill 
hard,  and  the  nmjill-fruitj^  wvll  culorvd  but  fins 
when  picki^.  The  pear  should  be  picked  as  soon  an 
th*-  Bei-ds  turn  brown,  but  befon.-  it  shows  ripenejw 
in  the  color.  Lamans  are  picked  when  they  havfl 
roached  a  diwinxl  sixt^,  irrespective  of  color,  and 
th«  gr^n  fruit  is  colorH  in  curing.  Oning<« 
shouM  reach  full  color,  and  should  have  att»ined 
good  tjuality  befuro  picking.  It  iti  n  common  prac- 
tice early  in  the  sefimn  to  pick  the  orangu  while 
the  color  \*  alill  grft-n.  and  to  color  it  in  a  riwm 
by  heat  and  moisture  from  oil  stoves  with  water 

fians  over  the  flami-.  Tho  practice  of  picking  fmita 
n  an  immature  condition  that  nn>  to  be  eaten  ont 
of  hand  ifl  to  be  strongly  condemned,  as  it  injur** 
thv  rDj)utalion  of  the  fmit  to  havu  groen  8|)ecinu:nfl 
in  the  hands  of  the  ooninimer. 

Handling  tht  fruit. 

It  ie  diBtciilt  to  giro  spociftc  advioe  on  tho  care 
that  ia  necessary  in  fruit-handling.   To  he  able  to 
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hanjlo  fruit  carvfully  U  inhi;ri.-nt  In  llm  labor  and 
in  Ihow*  who  direct  anil  aAviev  it.  A  clumsj-- 
httnJivl  i nil ividuiil  irnvc-r  m»hci)  n  gnoil  [lickiT  or 
packer,  nor  can  the  full  «tlicicTicy  of  a  labor  force 
iro  attained  withuul  a  hijrh-claM  fwunum  <ir  man- 
a£nr.  The  cauRe  of  bad  hundlitig  frutjuently  haa  ita 
routs  ill  llio  ».vmU'1ii  nf  latirir  manauemtint.  ('"[itrnct 
labor,  piece-woric  in  pickin^c.  |)»ckint;.  and  in  other 
handling  DIN-rntinniK,  iii  fundnnumtally  w^ak,  as  it 
enci)urjifi(>«  larKu  oulpiitfa.  irresiwclive  of  the  qual- 
ity of  the  work,  tabor  paid  hy  the  diiy  ia  likely  to 
bo  mure  efficient,  previdud  it  has  competent  euper- 
riiiirtn.  Moru  fruit  in  injured  tiy  carelf«u  hamllin^; 
lliau  fruit-growers  su»|iei-l.  A|>))W  goiifrally  ahmv 
at  leant  10  per  cent  of  the  frail  with  the  skin 
brukun  by  dropping  it  intu  lniKk^itti  ur  on  titu  piles, 
or  by  Tovgh  handling  in  other  rej^pi-ctH.  Peaches 
ftnd  the  i>mall-fruiUare  ojiually  injurtvi  toafrr^^atcr 
extent.  &nd  2  to  fiO  jier  cent  of  the  oranKf^  often 
bare  the  skin  i-ut  by  thv  clipjirTo  in  aevuring  tht; 
froit  from  the  branch. 

It  in  even  more  difficult  to  give  itpecitic  advice 
rejrardinf;  the  di-lailif  uf  fruit -handling.  A  few 
definite!  mattcra  may  I*  brouRht  to  the  reader's 
ftttention.  Tho  ^tem  sh/mld  bu  left  on  all  fruit 
wbea  it  is  picked ;  lay  il  carefully  ia  the  pickiuR 
rucvptucli;.  and  puur  it  uiti  with  toitial  car<?.  Place 
it  in  the  shipping  package  gently,  paek  it  firmly  to 
prevtdit  niftvement  in  transit,  but  U.-!  eiiri.'fn1  not  to 
bruiHe  the  fniit  iucuvering  the  packatje.  Caps  and 
<!U!ihiona  on  applo  barrcU  prevent  injury,  and  a 
frnit-wrappor  is  n  mcflhanical  protection  Jigainrt 
bruising.  Caution  th<!  pickers,  e.'^TM.'cially,  about 
prenaing  the  fingcns  ngiiinst  the  tender  fruits,  nuch 
as  the  [wach  nr  the  nniaibfrnit.1,  or  I  ight-oolored 
fniita  like  the  Yellow  Belllliiwer  or  Khodi»  Island 
GrwainR  applea.  It  discolom  the  froit,  bat  may 
not  causwj  dwcny  nnlmw  tho  «kin  i«  broken.  Pick 
th*  larger  fniitfl  in  basket*  or  pails.  Do  not  o*e  a 
picking-bag  for  tliwo  fruits,  except  for  the  citrus 
fruita,  aa  the  fruit  ia  mvTv  likely  to  be  injured. 
Caution  the  pickt-rn  agniniit  ntrikiiie  t!i«  fruit  on 
the  spurs  or  brunches  in  taking  it  out  of  the  treex. 

Place  the  fruit  tn  the  ahade  aa  soon  aa  it  in 
picked,  ami  twivw  it  »«|n»cd  to  the  eiMil  night  nir 
before  packing,  if  the  fruit  is  picked  after  ten 
o'clock  in  tbo  morning.  The  fruit  picked  etirly  in 
the  morning  may  be  packed  at  once,  or  quickly 
Bturcd,  if  (leaigned  for  cold-atorajje.  The  temfiora- 
tore  of  the  fruit  may  Ik?  10"  to  30°  cooler  in 
the  morning  than  at  midday.  TThiii  represents  the 
■neniture  of  cooling  tliiit  takea  place  in  one  to  fivtt 
(Jays  in  transit  in  a  refrigerator  car.  The  use  of 
thf  night  air  for  covjling  ia  eJ![«:c inlly  adapUnl  to 
the  Pacific  coaat  and  lo  high  attitudes,  where  there 
is  a  wide  dilTerencc  bvtwui-n  thi'  ti.^in))cruturu  uf 
night  and  day. 

Drow  the  fniit  t»  th«  packing-houKe  or  to  the 
shipping  point  on  spring-wagons,  and  provide  each 
WBgnn  with  a  tarpaulin,  If  %ht  frntt  hiu  to  he 
drawn  some  dtstance  in  the  son.  There  may  be  a 
dilfercnwjof  5  ivrccnt  ofiiwcay  in  Ploriiia  orungva 
drawn  on  apring-wajcons  and  on  wagona  without 
sprinjfa. 

After  the  fruit  is  pick«l,  ship  it  or  Kton*  it  in 


the  quickest  posaible  time.  The  ripening  pfX)oe«a«a 
prugretui  with  a  bonnd  aa  .toon  an  iim  fruit  ts 
picktHi,  MiMicially  in  hut  wwither.  A  coo!  tempera- 
ture checks  the  ripening  and  rttardd  th«  devcl»(^- 
mvnt  of  tbe  di^-aKc?.  I>o  not  pile  applet  in  the 
orchard  either  biifort!  or  after  ptM'king  for  any 
length  of  lime,  and  do  not  allfiw  the  fruit  lo  remain 
in  the  packing -house,  except  in  coo!  weather. 
Rou^h  han<tling,  etiupU'il  with  a  dvlay  in  uliippin^ 
or  atoring  the  fruit,  caiise*<  more  of  the  large  com- 
mercial \f}9»is  in  fltornge  or  in  traiupcrtation  tbav 
all  other  factors  combined. 

The  jxKkiiijf-hmkw. 

A  large  frait/-farni  should  h<-  ra^uipp^  with  a 
{lacking-huuKe  ho  arranged  that  the  fruit  is  un- 
loaded from  the  Geld  at  one  end  or  sidf  of  the 
bouae,  and  is  taken  out  aftiT  pacL:iiig  at  the  other 
end  or  side.  Packi ng - takim  should  be  placed 
tetigthwiiw  between  the  entrance  and  exit  to  avoid 
carrying  fruit  around  the  tables.  The  hunae  fhould 
be  provided  with  dmini  and  windows  which  can  bv 
ojx-ried  at  nighl.  Sniull-fmitx  may  be  [lackwl  in 
tempomry  sheds  in  the  field.  Appk^s  and  pears  that 
nru  to  be  ubipped  at  once  may  usually  be  packed 
more  cheaply  in  the  orchard,  on  temporarily 
ertK:ted  platforms  anil  sorting  dcvio.-».  It  in  an 
advantage  to  have  the  sorting-tables  on  wheels  if 
the  work  in  done  in  the  field.  Fruit  that  i»  Ui  be 
wrappud  and  packed  in  lioxes,  ur  is  to  be  put  up 
with  special  care,  can  usually  he  handled  best  in  a 
piicking-honHe.  The  pn^king-houfle  may  iw  part 
of  a  fltoragfr-piant  or  may  be  erected  Mparately. 

Tht  fr«it  fuckayf. 

It  is  wise  fur  the  average  fruit-grower  to  VM 
the  type  of  package  and  to  follow  the  general  stvlo 
of  pjicVing  omployiil  in  the  |Bwkingof  frnit*  in  \i\» 
neighiiorh'wwl.  Special  types  of  packagea  are  appli- 
cable to  a  spi.t.'ijii  trade,  but  it  doua  not  ueoally  pay 
to  introtbice  a  new  package  or  method  of  pacliiite 
in  thi?  geniral  triuio  unlcMH  the  fmit  ran  lie  ahippea 
in  large  guanlitie«.  and  can  be  skilfully  advertiMd. 
The  fruit  trade  ia  conservatiye  and  auspwioin  in 
itm  attitiiilu  toward  innovstiontt.  Buyora  bocomc 
used  to  a  certain  style  of  pockage  and  packing  fur 
thi'  fruiU  of  u  D.-gi<>n.  They  calculalv  thv  chorgM 
of  cartage,  storage  and  other  things  on  these  type* 
of  juM-kageJ*.  and  they  do  not  like  to  adopt  a  new 
method  of  reckoning.  A  slight  cbungi-  tn  the  drttign 
of  the  label  on  an  eatablished  hrand  of  orangM 
from  California  h)i»  been  known  lj»C(»t  the  shipper 
several  thousand  dollars  before  the  error  could  ba 
r«;tifi<ti.  This  attitude  of  th.-  fruit  trade  iadne,  in 
no  small  measure,  to  the  large  extent  of  diahonuft 
packing  and  grading,  It^Ailing  thu  Ixiyer  to  auapect 
that  a  new  package  or  label  or  method  of  pack* 
ing  in  a  new  way  of  deceiving  the  parchaaer.  The 
grower  who  shipe  to  the  general  market  will  make 
the  gri>atftat  progT^*«  by  improving  the  grade  of 
the  fmit  and  the  uniformity  of  thw  pack.  Th« 
grower  who  ships  to  a  sjiecial  trade  may  UM  any 
tv|ie  of  packagL-  that  is  attractive.  He  may  wrap 
tne  fruit,  emMtiah  it  with  tinsel,  or  fix  it  up  in 
any  othur  way  that  gives  artistic  effect 
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Grading. 

The  erwlin?  of  American  frnit*  ia  in  a  chadttc 
condition.  Theru  i.t  no  unifontiitr  in  thi-  prinriplra 
«r  i)raf.lict«  nf  fruit-KTiwliiK.  Ail  fruit*  Bhnnld  Iw 
]tr»dMl  at  \i>t»l  into  Kuiinr)  nnd  iniixirftict  Truit. 
Thore  ia  a  larffe  demanii  f«r  low  fp-adea  uf  fruit 
Ainone  tho  poorer  cloasus.  and  there  \s  no  objection 
to  the  Bale  of  low  icradea,  prQvided  the  grade  ih 
plalnl;  deeienaW  on  the  jiacbaKi*^  and  i\w  fruit  Jo 
ntrt  nnwlioraaoine.  Tbe  Mund  fniit  may  be  aLill 
furtbur  graded  into  wveral  cla.isi'Bt.  <](>pendinf;  on 
the  relative  color,  perfwtion  unii  sizi>  of  Iho  fruit. 
In  packing  in  bn.T««.  «acb  of  the  ffra<l«8  ahcnild  \m 
toMM  accorat4^Iy,  nnd  th«  niinibor  should  hi;  <lviiif;- 
Hated  on  the  end  of  the  paciiaKe.  If  there  i»  nnt  a 
IsTRn  quantity  uf  thi^  hi.clii-r  icrjidtui  in  thi.'  miind 
fruit,  all  of  it  may  be  markwi  under  b  brand  known 
as  "uncbArd  run,"  which  u»unl)v  ni(*anR  that  thn 
muonnd  frait  and  cuIIh  hiivo  hwn  eliinrnul«d.  The 
orchard-run  i^rtule  »  in  commnn  nt<(!  amonR  apple- 
packers  in  tno  Ea«>t,  who  oliminAto  tho  Jniporfi.^ct 
and  thti  amaller  sizes  of  perfect  fruit,  markiOK  the 
gradu  00  N<i.  1.  Small-f ni it^  v.&n  hti  ^nvliA  into 
diRerent  sites  if  there  is  Bujficjent  rariuti^n  in 
thu  siu. 

Sdiins. 

It  is  a  gflfA  poliey  fnr  thn  nvcrage  fruit-grnwvr 
who  doee  not  i^ow  )ari;e  qoantities  of  frait  to  sell 
H  on  Lhu  Irvr,  in  the  iKithajft:,  or  on  an  f.  v.  b. 
bafiis.  unlef^.s  he  btluugB  to  nn  or^riknizution  that  haj< 
8  marK'tinc  aynti-ni  ili'voloped.  or  h.is  unuittial 
facilities  for  poHting  himself  on  the  i^unililion  of  the 
crop  and  thft  market.  If  ho  doos  not  care  to  sell, 
he  may  store  it  for  a  jiowtible  rim  in  price  later  on. 
Th«re  ar*  many  variationa  in  the  method  of  Rellinj; 
fruit  that  cunnot  he  dii<eu»m.-d  in  this  articlo.  It 
may  pay  the  g^tovar  who  haa  larne  tiimntitiefl  nf 
fruil  to  handle  it  throuKh  a  cnnimitwion  merchanl. 
A  linn  should  be  selei.'tt<d  thut  is  reliable,  and  the 
f^wnr  ^(tnerally  Hhould  sihip  to  no  one  elite  in  tho 
same  market.  If  he  htw  lar^^'  iju»ntiti(^ui  of  fruit, 
h«  may  bv  able  to  arrange  with  the  merchant  to 
}iBn(llo  his  fruit  exclusively.  The  fruit  can  then  b« 
adrertiaed,  tbe  merchant  can  eirmlarixi'  the  trade. 
«r  make  known  tbi-  virtue  «t  tbe  fruit  in  other 
ways.  In  Hhippint;  fruit  tucommiMiun  mercbanla, 
the  frrower  Rhnuld  not  lose  night  nf  the  fact  that  a 
larfre  pn)|Hirlinn  of  the  cominiwiii'n  mfrchants  of 
the  country  have  become  fmit-dealerB,  and  that 
thev  sell  their  own  fruit  in  competition  with  tho 
fmit  that  ia  conaiicneil  to  them.  The  hieheot  re- 
turns are  probahly  recrivi-d  liy  tho»c  who  am  suo* 
ovaaful  in  developint;  n  aptrcinl  trade  amonR  retail 
gTOoerjnnen.  private  individuuU  i>r  othiT  «{>ecinl 
Ciutomers.  TJie  suctuq^  nf  a  K)>ec)al  trHdi.'  depends 
primarily  on  the  man  who  attempta  to  derelnp  it. 
A  hieh  (TiKle  of  fruit  packed  attiactirely  and  with 
scrnpuloiia  honeaty  has  to  be  8ttpplement«-d  by  per- 
aonal  i|ualiti<:-ii  in  thr  grower  to  enable  him  to  im- 
press  UR  a  ciutomcr  the  mperiur  moribi  uf  hi«  fruit. 

The  quick-ripening  fraita  that  wa  to  bo  iihipped 
aom*  distance  ohonld  be  forwarded  in  refrigeraior 


curs  in  hot  weather,  Thi»  applien  to  the  stone 
fniibi,  the  small-frnita,  grapefl  and  thu  early  rurie- 
ticK  of  applts  and  [)L-arH.  It  applies  also  to  the 
fruits  of  all  kindH  of  the  Pacific  co:uit  except  the 
eitn)»  fruita,  provided  tkty  have  been  handled  in 
perfect  condition.  In  cmil  weather  the  fmits  cnn 
bo  shipped  in  Hpecial  ventilator  can,  or  in  rcftij;- 
crntor  cars  operated  at  ventilatora,  if  the  car  la 
netted  to  protM-t  the  fniit  atiairiat  the  cold.  Tho 
rarryinfi;  quality  of  all  fruits  is  improved  hy  cool- 
ing them  to  about  4(P  Ix-fore  loading.  It  nnjuiroa 
svverul  days  in  transit  to  reduce  thi*  Lem[>er:itiire 
to  4(1°,  If  the  fruit  can  be  cooled,  it  can  develop  a 
hi([her  colftr  bofore  picking,  and  the  murket  ari;a 
can  be  greatly  extended. 

GINSEITG,   AMERICAN.    Vanax  quinquefiAiam, 
Linn.  Araliaceif.   Figs.  506-610. 

By  Ji.  L.  Hart. 

Ginsenj;  is  a  email  perennial  herb,  the  thickened 
roota  O'f  which  are  used  medicinally  by  the  Chineao 
and  Xoreans,  AlthoQsh  long  known  in  China,  tbo 
plunt  was  tint  deocnbed  and  numed  botanically 
from  North  American  Rjiecimena  by  Linns-ua 
in  1753,  aa  /'«iittx  quiiiijufi'tilianL.  In  1S43  Ibo 
Chineae  plant  was  separated  by  C.  A.  Meyer  as 
Panax  Gitutrng.  I^atdr,  th.-'AO  pltiuta  wure  transi- 
ferred  to  the  genus  Aralia  an  A.  qninq\i^'dia, 
Dccue.  &  rianch.,  and  A.  Ginaeng,  Baill,  By  aome 
authuritiea  the  oriental  P.  (linteng  ia  conitidereil 
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Pis,  m.    Tb«  gtamat  plaat  la  Nmob.    ll  boan  Uirco  iMtw 

About  oiir  Vt*iK  ffH»fit   K\ii*  r"'<■><^4,  ■A'll  wlUk  aT#  Ia«AaI« 
lwlica»  \Ym  ninw  uuin-iurltfXttimi. 

bu  be  only  a  gungraph  leal  form  of  one  cmmuiwlitan 
apecieti,  /'.  fuinfUf/o/nim.  The  word  ginweng  ia 
Ntid  to  Hignify  "man  plant"  in  Ihv  Chinen**;  and 
the  roots  are  apparently  employed  on  the  old 
doctrine  of  sifcnaturea,  which  awamifs  that  plant 
fomu   rewnhling    hnman   ot^ta,  are   qi«cinc« 
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for  the  ni»  iif  thi.istf  OTi^ns;  an<l.  itfi  the  rouU  of 
ginsL-ng  often  rGSomhle  the  form  of  n  ninn,  thoy 
are  therefore  sjHtf  itlc  fur  ih^*  illit  of  man. 

When  the  plant  ia  oW  enough  to  produce  fniit  it 
is  rather  conttpicuous  and  iit  easily  n:cofn>>«-^.  t>ut 

until  thrw  «r  four 
yt-ars  oiil  it  Ib  not 
uBually  verj-  promi- 
nent, Tiu-in.viliMpi 
lit  lirtit  sumewhat 
resembk-  nowly 
sproutH  bL-ana,  in 
thut  they  m-imI  up 
two  uotylt^<do[ir(.  und 
from  between  thrm 
:i  Blvm  with  two 
minutii  tea  vea. 
These  onlarpft  until 
the  plant  haH  nt- 
taiiii-'i  itH  firft  iH.yi- 
aon's  growth  (Bbout 
two  inchesl.  Tht^ 
work  of  iliv  pliiEil 
durinK  the  firat 
yoar  ig  to  develop 
the  bad  at  the 
crwwn  wf  the  root, 
which  ifl  to  pnnluce 
the  next  Hea^on's  Htfni  and  hiavt^.  Tn  aiitiimn  th*^ 
stem  dies  and  brv:ik»  nlf.  Ie:iving  :i  ticur,  at  the  8iile 
of  which  is  the  aolitnry  liud.  In  the  sprinjt  of  the 
BMond  year  this  bud  prMaeea  a  strmght,  p«'ct 
«tem,  fit  the  top  of  which  tht  one  to  thntc  branch- 
likeatalkaof  thecompound  leavesappvar.  Threoto 
eiK^t  iB.ilt-'la  sredevuloivii,  whii-h  usually  rise  not 
morv  Lhas  four  inchett  from  the  gruund.  T!ie  liiird 
year  «iRht  to  tiftam  loaflt>t!i  may  be  put  forth,  and 
thu  pliint  may  attain  a  height  of  ei>;Iit  inohi.'s.  In 
succeedins  /(fars  the  plant  may  prcKloce  thr^e, 
BOnietirnvs  f«nr  or  even  five  I<.-af- dtiilkit  thn-t  or 
four  inehte  lonp,  each  bearing  fiTe  thin  le-ailets 

Clmat<ity  arniuKiil.  two  of  thi^m  an  inch  or  two 
ig.  the  ramaimJer  three  ur  foar  inchi-s.ejirir-ehaped 
in  outline,  with  the  hri>ad  end  away  from  the  stem, 
abruptly  ["iintt>*l  and  Maw-twthiH]. 

At  a  point  where  the  leaf-stalkB  in«!t,  the  main 
wxa  vi  continued  into  an  urcct  fluw<.T-«talli,  two 
to  Are  inches  long,  bearing  in  early  July,  or  in  lat« 
Jane,  a  number  of  tnci^nflpicm^us.  yi.-lliiwi.ih  grwen 
flowoTB.  Theso  arc  «oon  follivwwl  by  the  ^roit. 
which  dovelopa  rapidly.  rem.iiTiinir  gri^-n  until  thfl 
middle  of  Ai));u»t,  when  it  be^iins  to  turn  red, 
beeominj;  scarlet  and  ripe  in  September.  The  ber- 
ri«8,  which  have  the  tn.«l«  of  tho  rw't,  art?  thi;  «» 
and  Bhipe  of  small  wax  Iniann,  and  contain  two 
or  ocouionully  tlirfu  wwds  eacli.  No  swkI  U  pro- 
duced the  first  year,  and  only  an  owasional  Ijerry 
on  extra  strong  jdantx  in  thi>  (garden  in  the  ^rcund 
saason.  It  is  only  llie  third  w--&»on  that  the  plunU) 
prodiioe  seed  in  any  quantity.  PtnnUi  in  eultivab^d 
boda  produce  more  freely  than  thow  in  the  forest. 

ffidtorjj. 

American  ginfteng  wait  discovered  ni«r  Montreal. 
C>n*ila,  in  1716.  by  Father  [.aftau,  a  missionary 


imUMMMTiTT]"""'  ViiinTi-  Soon  the  French  hegill 
colb^raSfit,  through  thi>  Indinnis  fnr  export  to 
China,  The  demand  thus  created  was  so  Urge  that 
ginsenii  prvat-ntly  becaniv  an  inipvrtant  aiiicle  of 
commgrcu  ia  (.'anuda.  It  was  not  until  ITfiO  that 
Kinsi-ng  wns  f  Jiind  in  the  mnr«  southern  coluak-e 
of  New  Eii^^iarid.  In  IT.']  it  wiu  found  in  central 
NewYorlc  and  at  .'^tockliridge,  Ma.<<ti.  It  waa  also 
fonml  plonUfulty  in  Vermont  at  th«  tiow  of  the 
aetllement  »f  that  state. 

Gin?eD2  in  its  wild  ^xoXa  grow  abundantly  in  the 
hard-wood  forests  «f  a  largt;  part  of  the  I'nited 
•States,  and  was  dug  in  quanl-itiiw  sutlicii-nt  to  sop- 
ply  BL'Vcrul  hundrtj  thou:(Btid  paunJii  uf  the  dried 
or  prepared  root  eai:h  seitjon.  In  tht*  [jaat  few 
year*  the  nupply  of  fonsl  rwt  ha«  greatly  dimin- 
ished, the  result  of  so  mjiny  iietBcma  being  engaged 
in  hunting  for  gin.'(«ng  in  the  summer  montlu  and 
the  vast  extent  of  timber  land  that  has  btvn 
cleared  for  pasture.  The  iiarly  c»illwti)rs  galhm-d 
only  such  roots  as  they  thought  hjid  grown  to  mar- 
ketable nize,  but  in  the  paat  twenty  yeare  practically 
no  attention  \,ist  1>een  given  to  the  age  or  size. 
l^iKK'"R  t'l-^  '""t  before  the  ae<'d  hiid  an  opportun- 
ity to  ripen  contribnti.ll  nmoh  to  the  nlmoet  total 
extinction  of  the  fotxflt  root,  with  the  roeutt  that 
tho  garden  eultiv;ition  of  £:inDong  haa  been  largely 
engaged  in  to  supply  the  Chinese  markets. 

Ginseng  has  Wn  grown  under  rultiration  in 
America  fur  the  past  twenty  yean*,  and  it  ha«  been 
fully  demonstrated  that  tha  plant  can  be  raised 
Mticc'-iii' fully  provided  thu  SMaM&ry  roqnintments 
are  fnniiahed. 

CiiWwrr. 

Ginseng  is  propagated  from  the  wmn)  produced 
in  the  small  berries  which  ripen  during  the  early 
part  of  Stjptenibi'r.  Righti^vn  months  arft  rw|uired 
for  these  seeds  to  fiftrmioate,  and  during  this  time 
thoy  muat  not  be  allowed  to  dry.  When  the  tar- 
ries are  gathered,  they  should  either  bo  pluntod  at 
onre  or  W  atored  in  four  time«  their  bulk  of  cWn, 
moist  sand.   A  tight  wooden  box  will  aiiSHr«r  the 


purpose  for  storing,  but,  as  mice  are  very  fond  of 
giniteng  *t-vA.  tb«  top  should  be  covered  with  a 
wire  screen.  The  box  containing  tho  Hwd  may  be 
«ton>d  in  a  cool  cellar  during  the  strslifying 
process,  which  reijaire*  twelve  moBth*.  During 
thin  time  gTvat  care  should  l>e  exercised  in  keeping 
the  sand  continually  moiKt  \  if  th«  eand  gets  dry, 
the  arad  will  generally  become  moldy  very  soon,  in 
which  caav  it  should '  be  wparsted  from  the  Band, 
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tbocmighly  wash«d  ind  ropackoil  in  ii«w  e&ni  thnt 
haa  Mver  been  used  for  this  purp(w«.  The  sand 
tihaiiU  be  iKLvied  thmujfh  a  fine-nnwhed  Move  before 
uHJiiKt  then  v,h\.-n  tho  swdi?  an.-  wanted  it  may  be 
niftn).  mnkinK  a  rery  etay  v»y  of  »eparatinV  it 
from  the  fluvd. 

After  iit«rinfi  for  ten  or  twelve  monthii,  an  de- 
scribed, thu  MuUidu  shi^ll  will  twgin  t»  craok  on  a 
lATge  p(!roeiita|{«  of  Uie  9e«l,  when  it  is  r^ady  for 
pUatiflg.  Some  ^rowftm  adrocate  nlantinfr  th«  ft,i>d 
Maoonafl  harveet«d;  Dtli«re  kdviee  burying  it  in 
the  opun  ground  far  thu  Hntt  tnvlru  moiitli»  ;  but 
ttie  writer  liiu  dt-voted  b  great  deal  uf  time  and 
stody  W  HtnitifyinK  need  and  thinkn  thnt  the  above 
method  will  t'i^'c  ''y  fiir  th«  l'*^t  reMtilt«. 

Thi«  iit  the  Korean  method  of  caritiK  for  pinBeng 
seed:  Fiemnvo  ihp  pulp  or  bi-rry  from  tho  wod. 
WmH  cliian,  [lUce  in  thin  cloth  bag,  &nd  atorv  in 
dry,  cool  a^ltur,  until  n.-iiily  t<i  |i1udI.  Suuk  tho  aeed 
in  iilootl-warm  water  (98''-I00''|  for  Hcvonty-two 
hoon  &nd  inoTnediiiU'ly  plant.  ViiW  ernw  in  live  to 
tea  days.  Seed  msy  be  planl<^  the  next  year  after 
it  \a  harveeted,  or  kept  for  any  namber  of  years. 
It  is  planted  in  Mnv  only  itft^T  darngfir  of  fr>j«t  is 
past. 

.SetJ-tet/n.— Tho  IkmIs  for  the  tKvd  sh^juld  nut  Ikj 
over  four  feet  widf,  tut  thin  in  the  most  convenient 
width  for  wee<iing  and  worting.  TTiey  Khould  be 
raised  xevernl  intliet*  above  tlitt  tevel  U> supply  f^xl 
drainnge,  and  surrounded  by  six-inch  lioards  to 
pn>veni  wnithing.  Wnlks  between  bedii  may  Wflix- 
t<«n  or  eitrht^en  inches  wide. 

In  prt'parins  the  seed-bed,  th«  enil  ahould  b« 
wotIcmI  very  fine  ten  ta  twelve  incliea  dwp.  The 
Med  may  be  »'jwn  eilhi^r  in  ddllH  two  Inchia  s{inrt 
each  way  or  scattered  broadciat.  The  latter 
method  rr(ioir<!ii  much  \e-As  labor  thnn  the  forni4>r 
and,  if  the  iw>edH  are  scatlervKl  evenly,  will  be 
(wrad  to  ffi'e  as  Rwd  reeulta.  When  drilled  in,  it 
will  be  suflicicat  to  plncu  thu  seeds  ono  inch  apart, 
If  they  ara  to  be  tran«p)ant<^  the  fint  Beasen. 
Some  growers  do  not  tranfpliint  t  ill  the  second  m-u- 
son'a  ffTowth  haa  been  compli-tcd.  There  are  7.000 
to7.500  tmoAti  in  a  pound  ;  Huuthvrn  xtnil  will  itnmm 
times  go  tea  thousand  ur  mon*  to  the  pnurnl.  After 
the  seeds  an  sown,  they  shoald  be  cnventl  with  one 
inch  of  tine,  rich  soil.  If  the  natural  soil  ia  a  rich 
loiam.  licht  or  8nndy,  it  will  anitwer  the  purpfnte, 
hut  if  it  is  of  a  heavy  icxturf  a  lilnTnl  nuantity  of 
leaf-mold  or  other  light  soil  that  i.<  well  supplied 
with  diicaviil  VfU<-1:tb)o  matti-r  should  ht>  a'lil">1. 

i^pt^mber  and  l_\'tol»er  are  the  lieflt  months  for 
HowinK  the  n>e«l.  .\fter  the  planting,  no  work  is 
needed  until  the  following  spring)  with  the  excep- 
tion of  civing  the  beds  a  light  mnlching  of  buck- 
wheat straw  or  forcal  IvavM  to  pniti-ct  thi-m  dur- 
ing the  winter.  In  early  spring  the  mnlcliing 
ahoold  be  entirely  rwniovwl  Ix-fore  the  plants  maVe 
their  appearance,  which  is  in  the  early  part  uf 
May. 

In  the  growing  eeoaoB  the  beds  niut  be  kept 
free  from  weeds  and  allowed  a  free  circulation 
of  sir,  to  keep  the  plants  strong  and  healtliy.  In 
early  aatumn  the  needlinx  roota  may  be  planted 
In  permanent  Ms  or  left  fer  another  season's 
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growth.  Either  method  i«  practicable,  as  either 
one-  or  two-year-old  roots  are  desirable  for  trans- 
planting. 

I'ermaaeal  beds.— In  locating  permanent  beds, 
trround  should  be  chotK>n  that  ^lopt^)  aufficiently 
to  carry  away  the  surface  water.  An  eastoni  or 
northarn  expnaure  will  btt  found  the  moat  de«irable, 
as  the  garden  is  much  more  protected  from  the 
direct  rays  of  the  sun  than  with  a  sonthern  «r 
w<«tem  .<]r>[)o.  Tho  garden  should  be  locat/^  where 
it  can  have  &  free  circulalion  of  air ;  high  ground, 
entirely  away  from  buildings,  is  prt-ferrt'd. 

In  preparing  permanent  betls.  the  Aoil  shuald  be 
mellowed  to  a  depth  of  twelve  to  fourttwn  inclies  ; 
the  \nn\»  should  he  raised  four  to  six  inches  abi>ve 
the  level,  and  aurroanded  with  fonr-  or  six-inch 
twanls,  thti  samo  a.t  that  sM-d-beds.  Ginm>ng  will 
grow  in  almost  any  kind  of  s'lil,  bat  nnleiw  it  ta  of 
prouLT  texture,  the  growth  will  be  so  slow  that  it 
will  take  several  years  to  develop  the  roots  tea 
marketable  size.  A  light,  deep,  rich,  wi-ll-drained 
soil  that  is  supplied  with  decayed  ve{:t>table  matt«r 
nhonld  be  nelfcu-d,  -a  soil  that  will  not  bake  and 
crack  or  lircome  l^rm  and  hard  aftirr  hravy  rains. 
New  or  sod  ground  is  much  preferred  to  land  that 
has  been  tilled  for  aevtral  veata,  and,  in  case  such 
soil  cannot  be  had,  leaf-mofd,  swanip-pcat  or  light 
woodK  dirt  shoiilil  hv  ntlded  in  tiWral  cjuaatitiea. 

Septemt>er  and  Itetnlier  are  the  most  favorable 
months  for  planting  the  roots,  although  they  may 
bo  grown  siiccfitsrully  when  plnnti'd  in  thn  early 
spring.  In  planting  permanent  bedn,  none  hnt 
healthy  rwt*  *hculd  be  tise'l.  They  should  be  dug 
carffnlly  to  avoid  cutting  or  bruising,  and  great 
core  Khihuld  he  taken  not  to  injure  the  bud  at  the 
neck  of  the  root,  as  this  will  set  the  plant  hack  one 
season's  grnwtb  and,  in  some  casea,  will  entirely 
destroy  the  plant.  The  roots  may  be  plant4Hl  in 
rows  four  to  five  inches  apart  each  way.  The  bud 
at  the  top  of  the  roots  luiould  be  covered  two  to 
two  and  om^half  inches. 

Suiitrvucat  M  re — A  f t«r  the  plan  t i  n  g  is  com  pleted, 
very  little  care  is  required  with  the  exception  of 
kwping  tho  weeda  out  and  harvesting  the  seed 
when  ripe.  The  plants  begin  bearing  Keed  when 
thn^veam  old,  generally  averaging  twenty  seeds 
to  the  plant,  incroosing  to  seventy-five  to  one 
hunlrcd  at  lire  or  six  years  old.  I'lante  growing  in 
their  wild  state  seldom  produce  more  than  Dfteen 
or  twenty  needs  in  a  season,  regardless  of  their 
age. 

Under  proper  cultivation,  the  rout  matures  at 
five  yoars  old  at  leant,  and  is  then  in  its  best  con- 
dition for  marketing.  It  should  l)0  harvi^^ted  in 
October,  care  being  taken  not  to  cut  or  bruise  it. 
Tlie  root«  mur  Ih-  wanhL-d  with  a  Kofl  bruali,  not 
scrubbed  until  perfectly  clean,  but  simply  to  re- 
move Om  clota  of  dirt.  Then  ihey  are  ready  for 
drying.  When  only  a  few  pounds  are  to  be  dried, 
they  may  be  placf^  about  the  store  or  dried  in  the 
sun'and'air:  when  large  qaantltles  arc  t«  be  dried, 
evaporators  can  be  used.  Kvaporators  never  should 
berun  at  a  lemperalortiof  over  85°  or  90^,  When 
the  roota  arc  tlioroiigMy  drj',  tbey  are  ready  for 
market.  In  cam  the  grower  doe«  not  dispom  of 


them  at  once,  tliey  shodld   be  placed  in  sacks  or 
boxit«  and  »Utved  in  a  cool,  Ary  iilxctt. 

SKadiag. 

The  n&Cur&l  home  of  (^nsc-ng  is  in  t}i>e  still, 
pliiKiy  ft>ru«t,  iirotcclud  from  heavy  winds  and  tJiw 
din-ct  ra.VA  of  the  sun  daring  the  growing  |)i;ri<;d. 
In  aatnnin  it  is  furnished  with  a  mulching  of  leav«« 
to  prut«<:t  it  in  lh»  Iwt  pris-sililft  way  from  Ixiom- 
ing  injurwJ  by  frost  during  the  winter.  Nature 
giipplit'S  I'hctui  prot4>ctionH  for  the  plant  in  it') 
native  home,  ana  the  cnltivntor  maet  furniit}!  th^se 
nxjoirvmcnts  in  order  to  grow  the  plant  succcsas- 
fnlly.  When  the  bods  are  placed  where  they  do  nnt 
have  natural  nhaAt  from  trt^i^,  artilicial  shaiie  mun't 
be  BUbfltituted.  When  gitiKeng  m  cullivHUnl  In  thv 
opon  field,  tha  grower  will  (ind  that  su;>pt,ving  a 
proper  dv|(r«^«  of  shade;  is  ana  of  thn  mn»t  dilficult 
problemtt,  and,  as  the  lou»liLy  ha*  &  fi^rvalr  deal  tn 
do  with  thu  Jfurue  of  eliade  nfeceasary,  it  is  very 
difliciilt  to  aijviao  a  cert-uin  kind  of  shudu  that  will 
give  the  h*-jit  reanltH  nnder  all  circnmstances. 
AfttT  a  cmtful  tf»t,  the  writer  ha«  concluiiwl  that 
mnro  faiiurea  in  ginaeng-culture  huva  been  due  to 
eupplyiiiff  liw  niiii'h  nhade  rather  than  too  littlH. 
Some  very  snccessful  rewulto  have  lietm  Rwurwl  by 
shading;  with  brush,  but  aa  thiB  requires  a  creat 
deal  of  repairing  it  can  hardly  be  ruommundcd  as 
a  prncticiil  method,  i^creens  built  nf  common  plas- 
ter lath  or  sluta  can  be  used  to  advaiitUKc.  a^  will 
be  seen  in  Figs.  509.  510,  which  gi^'e  aji  idea  how- 
to  construct  ft  ginsi>ng  nrhnr. 

When  this  style  of  arbcjr  is  ub«1,  tiie  laths  in 
overhead  8cr«en3  shonli)  not  l)i>  more  than  thrft<>- 
fourths  of  an  inch  apart,  while  the  laths  in  paaole 
around  Uil-  Kardiin  tiln'itld  not  he  clont^r  than  two 
iacbes ;  and  the  panels  shoulil  1k>  arranged  ho  that 
they  may  Iw  taktrn  down  in  wet  weather  to  allow 
the  air  tu  circulate  fni^ly.  thiif;  gunrdin^  against 
fungi  and  blight  dJHeases  affecting  the  plant.   For 
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top  shade,  the  latha  may  be  woven  with  galvanized 
wire  with  a  cummon  fence- weaving  mucbinu,  and 
will  be  found  cheap  and  practicable.  The  writer 
ha:*  ui^l  thi:^  etylu  of  shading  to  a  consEderable 


extent  for  the  past  several  years,  and  recommend.* 
it  as  being  i)ii|)«ririr  tn  other  tttyl^. 

With  complicated  arbont,  sometimes  the  drip  is 
very  injurioiia  to  the  plants  dnring  heavy  stomiB. 
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FiE,  510,    ainteoE  Aibai  iviib  ni«tut»  iiUoti. 

and  with  this  style  of  shading  this  dilTiculty  is 
overcome  almost  entirely. 

iri7/.— The  older  ginsi-ng  plants  ar«  tnihject  to  a 
wilt-disease,  from  a  fungus  betonginK  to  the  genus 
Acrostalacmuc  Tho  l<'av<is  tone  thiiir  turgidlty  and 
droop  down  against  the  st:ilk.  which  retains  its 
upright  position.  The  mmedy  i*  to  dry  tho  afToct^d 
roots  and  lo  remove  the  soil  from  the  infected  beds, 
and  to  grow  only  vigonius  nxiti*  for  seed,  whkk 
iiro  more  nrjiiatant. 

The  seedlings  are  abo  subject  t«  wilt  from  vari- 
ous cuu)4i«.  Sonietimus  thi>  tower  end  is  altackMl 
by  rot,  -"end  rot,"  as  it  has  been  culled, —(causing 
the  root  to  shrivel  and  the-  K-aves  and  stalk  to 
wilt.  The  disease  seema  to  be  assucistt'd  with 
iniFiropi^r  moi^lnr^i  conditionn,  and  ventilation  and 
drainage  are  recommended  in  ite  control. 

Miltipttdfji  fri"!iirnlly  ciu.ie  the  needling  to  wilt 
and  die.  by  eating  the  nx^ts  and  partj«  of  the  Ht«!>in 
underground.  The  milliptMJeaare  trapped  by  laying 
bonrdD  on  thi>  surfnco  of  thi^  groimd,  nnder  which 
they  gather.  It  is  also  suggested  that  tliey  may 
Ik5  dui'tr'jyed  by  scattering  pieci'ti  of  potato  poisoned 
with  anwnic,  as  they  attack  potatoes  readily. 

AltiTifjria  Uight  ia  one  of  the  woiat  enemiew  of 
the  ginseng-grower.  It  niantfest«  itself  by  a  spot- 
ting of  thrt  leaves.  In  the  morning  the  Spot*  took 
as  though  they  had  r"*uitcd  from  drops  of  scalding 
wat-;r,the(liwaBed  leaf-tiBsue  beingdark  green  and 
watery.  Whts  the  di.-M.a.'^L-d  p^irts  hnvv  become 
dried  by  (lie  sun,  the  spits  are  yellowiflh  and  papery, 
the  cenierx  becoming  brittle  and  easily  broken  out 
when  hanilled.  The  leaves  soon  hang  limp  ami  dead 
from  tJut  stalks.  MoiiJl  or  rainy  wtuilhcr  with  hijrii 
temperature  seema  to  be  mof:t  favorablo  lo  the 
rapid  development  cf  the  di.-wast-.  The  diseoM  may 
be  prevented  by  a  thorough  application  of  Bordnax 
mixture.  The  moot  certain  method  Es  to  spray  the 
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groond  thorouRhly  with  a  strong  aolution  of  copper 
Bulfttte  (two  pounds  copper  sulfate,  ten  to  fifteon 
icallons  water),  bcfgru  tbu  )ilunU(  coisw  uy.  As  suod 
as  tho  ))t»iilA  hcjcin  to  ap[iear.  spray  thoroughly 
with  UuTxIeuDx  mixLurvi.  .\»  thei  (lUnUs  come  up 
unovonly,  it  mav  be  necessary  to  spray  daily  till  all 
are  op.  afk-r  w^iith  thormigh  Rjirnying  ^vi-ry  t«n 
dayaor  two  weeks  until  thesoed-heada  Vfftn  to  fill, 
will  be  sufficient.  Whi-ii  the  s^cd-heads  Mt  lillint;, 
tbey  (ihonld  be  B^rayed  once  or  twice  to  protect 
them  frcrni  thw  fimii  of  thi^  (lwiyL*e  known  aa  bInAt. 

Sttfl  rot  of  the  roots  is  in(li<.-iil«(I  by  prunialHre 
colorlnt^  of  tho  foliit([»>.  The  leaflt?ts  bticorae  bronze 
and  th«n  show  a  rtnidijih  colorati'm,  followoil  liy  th*^ 
wiltintt  ainl  death  of  the  top.  The  mote  rot,  and 
become  sticky,  tnusliy  and  ill-mnvlltng.  Thi^diiwom.* 
bdestruclive  only  inwetaoilB.  Normally  it  is  hurm- 
l«aii.  becoming  parasitic  on  the  root*  only  when 
thitir  vitality  ih  rmlticed  by  excwwive  moisture. 
The  only  n-m/ily  is  thorough  drainage. 

Rat  41/  tfcm*  a  nit  r/Httt  causes  tho  etvni  to  full  over 
from  the  wi-aViining  at  its  haae,  while  the  roots 
became  soft  and  putpy.  The  disease  may  be  r«<of;- 
nised  by  the  large  black  knot^  on  the  base  of  the 
stem  or  on  the  roote.  ThoniuKh  ventilation  and 
careful  drainage  are  rL-wmmendtid. 

NfnuiUiiie  rmil-j/idh. — The  nematode  worm  attacks 
ginseni;  plants,  oflp«>(.-ially  thuM)  in  )':inl>.<iii^  nvar 
woodlotii.  The  larRest  knots  aeem  to  be  formed  on 
the  main  r>X'lM.  The  jjitlU  m.'iy  n^nch  a  largn  mu^, 
and  rapidly  rob  the  plant  of  it^  vitality  and  reduce 
the  ralut  of  the  riMft*.  The  must  effeictive  remeily 
is  to  remove  the  garden  to  an  unafFected  place,  and 
to  be  careful  not  tu  trumtft^r  any  of  the  wnntix  or 
egg«  from  the  old  jtanlen.  Seeds  or  utiatTwted 
roota  shonld  be  uwd  tn  dtiirt  thn  ni*w  ganien. 
PreezinK  and  drying  of  the  p;roundarebi>lhdeetruc- 
tiTu  to  the  worms.  If  the  wil  can  b«  Bti*iiin-«»tcril- 
iied,  the  worms  and  egg»  will  both  Ira  killwl, 

SiiaiU  «8t  thc!  firliii^  and  stem.t  at  yount  plants. 
A(;oudinethodufexterminutiun  iti  to  trap  with  Mitewi 
of  turnip  or  lettuce  leaves.  The.ne  may  be  placed 
about  the  gnrdon  and  tumod  over  fmm  ttmo  to 
time,  and  the  snaiU  kilW.  With  the  aid  of  a  lan- 
tom  they  may  be  ^lIiL-reil  at  nlifbt  fn>ni  itio  foli- 
age, ('arlmn  bisullid  has  been  used  with  good  ef- 
fect, especially  by  apply  Inn  along  thebi)HnK  which 
alTard  an  excellent  hidin);  place  for  the  Hnails. 
Cm  ntut  bo  «ierci»ed  nol  to  have  the  earhon  bi- 
■nlfid  T8ry*tn>n(;.  Air-«iluke<)  lime  applied  to  the 
aoil  ia  Mid  to  give  tcood  re^ulu. 

A  ducuMiuD  of  thefle  fvtla  is  tu  be  found  in  Cor- 
nell Bulletin  No.  21%  Diseases  of  (Jinseng."  by 
Jiimcti  M.  Van  Ho<^,  from  which  tliwau  notc«  are  in 
psrt  adapted. 

Mi-Jicinal  prvpcrtir*. 

In  this  country  Kinsenn  la  considered  of  little 
medicinal  value.  The  root  ia  mildly  aromatic  and 
nliichUy  stimulant.  The  Chinese  and  Koreans,  hou- 
tv&r,  ptac'c  u  hiiih  ralue  on  it,  and  regard  it  aa 
B  panacea.  In  Korea,  the  cultivated  ginneng  in 
mrnaller  than  the  wild  or  mountain  giniieng.  the 
wot  of  which  attains  a  length  of  a  foot  or  more 
and  a  diannot«r  of  an  ineh  ktiS  upward.   It  »  Mid 


that  when  this  wild  root  is  administered  the  patient 
loeea  cunsciouaness  for  a  time,  and  for  alwut  a 
month  ifi  turturi'd  by  lieil.->.  ernpliuiis,  i«k-epleiMn<»8 
and  other  ills.  Rejuvenation  then  begins,  the  skin 
Iwcomes  clear,  the  Ixidy  healthy,  and  the  person 
will  live  (such  is  the  belief)  exempt  from  diseases 
for  many  yonr«.  The  Chiniwe  connider  that  it  acts 
as  a  preventive  by  toning  np  the  syntem. 

The  ruet  api>ear8  to  be  diETvrently  employed 
according  to  tno  nourco  from  which  it  ia  securedi 
probably  partly  on  real  and  partly  on  tictitioua 
grounds.  There  are  said  to  W  three  ways  of  tak- 
ing ginseng,  viz.,  as  pills,  confeetion  and  infusiun. 
Itai  mi^ilrcinat  valup  i»  thought  to  be  diminixbed  by 
a  steaming  process  to  which  it  is  frequuntly  stili- 
j«;t«d  for  the  improvement  of  ita  color.  It  appears 
to  be  given  the  cnaracter  of  a  conft^ction  by  stcfit- 
-  ing  in  honey  m  by  the  uae  of  sugar. 

Markttt  and  marktting. 

Ginsen)^  rwils  nre  [iurt;liftw.id  hy  raw  fur  dealers 
in  New  York  and  other  largecitlea.  Many  of  these 
deak-re  ifttuc  pncc-!i«t«.  which  ore  mailed  to  trrow- 
era  and  collectors  from  .luly  to  December,  The« 
buyers  either  ili3i»{>se  of  their  holilirig.i  to  Chinese 
ropRsentu lives  or  ex]Kjrt  directly  to  Hong  Kim^. 
which  U  tho  prineipal  port  for  .American  goods 
entering  China.  There  the  nintx  am  handled  by 
Chinese  merchants  who  purchase  in  large  quanti- 
tie«  to  ftnpply  th«  retailers,  from  whom  the  con- 
sumers bay.  That  there  b  a  demand  for  American 
fiot  in  China  is  certain.  The  native  supply  is  lim- 
ited, and  it  ia  to  this  countrj*  that  China  must  look 
for  a  large  nhun*  of  the  ginseng  she  nses.  The 
market  for  the  pa^t  twe  yearn  has  preferred  that 
tho  ront«  he  nut  wajtht^d  with  a  brush,  but  that 
tbey  be  cleaned  by  a  strong  current  of  wat«r 
thrown  on  them,  at>  from  a  hose. 

The  market  price  uf  ginseng  fluctuiites  niure  or 
\<nf»,  chiefly  because  of  trade  conditions  and  the 
rise  and  fall  in  silver.  In  the  years  19f)5  and  1^>06, 
cultivated  ginseng  was  subject  to  gp-at  variation 
in  price,  evt^n  being  rcfuiw-iJ  at  one  time.  Prior  to 
this  very  high  prices  had  been  paid.  Leading  New 
York  dimlers,  who  fumiflh  the  prices  quotod  btlow, 
say  the  busintes  ia  still  in  a  transitional  citate, 
which  will  probably  last  two  or  three  yearn,  until 
growers  prtxluce  the  medium  •sized,  rinf^ed.  dark, 
uniform  nwta  in  demand  among  the  Chinese.  ]d 
the  spring  of  I9<jr  when  thi.-*!*  stati^menta  were 
made,  prices  for  American  wild  root  in  New  York 
cilT  ranged  frwrn  f5.35  to  $7.25  a  pound,  and  tho« 
of 'cultivated,  from  |f>.T5  to  {6.40. 

Kilns,  Oinwng :  Its  Coltivation,  IlarveHting  and 
Market  Valne,  Orange  Judrl  Co^  New  York  (1»W; 
An  Experiment  in  Ginseng-Culture,  PennBvlvania 
State  College  Experiment  Station,  Bulletin  .Vo.  62; 
Ginsi^ng :  Its  Nature  and  Culture,  Kentucky  Ex- 
periment Station,  Bulletin  No.  TO;  Dis^aseB  of 
Ginseng,  Kew  York  (Cornell)  Experiment  Station, 
Bulletin  Xo,  219;  IVnnaylvania  State  Department 
of  Agricullnre,  Bulletin  No.  27  :  Mixsoiiri  Esp«iri- 
ment  Station,  Bulletin  .Vo.  (19  :  Division  of  Botany, 
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Unilei]  States  Dupartrnt^nt  or  Ai^kulLure.  Bnltetia 
No.  IR;  Dailv  Conaular  Reports  for  19t)5,  Noa. 
21fi2,  22*1.  22S7,  DepartmoiH  of  Commorc«  ami 
Labor,  VWhineton  U.  C;  Monthly  iteports  of 
Ex|)ons  and  Imi^urto,  Dcvartmi-at  of  Commerce 
&nd  I<abur  (oecQrwJ  from  Hurwiu  of  Statiaties. 
Vr'«»hiiigt4>n,I).  C). 

GRAIN:   Shipping,  Grading  aai  Storiflg.   Fign. 
511  &1-I. 

By  C.  S.  .Scoptd. 

Before  tbe  middle  of  the  Ia«t  century,  much  the 
]argvr  pitrt  of  tlie  grain  prcHlucitl  in  Ihu  Hutted 
StAt«ti  was  halite  to  the  mill  by  the  farmer,  and 
WHS  vither  sold  to  tho  milkir  or  ground  fur  a  li>H 
charts  snd  Die  product  diHpoKcd  of  hy  the  owner 
afterward.  The  high  gpwialization  of  millinc  pro- 
cu8£«H,  involving  more  expirnfivo  milling  plants, 
the  rapid  exbeiminn  of  gntin-pioducing  antiut,  and 
thodttvelupmunt  of  nLilniivls  that  offtrml  a  ready 
nipan»  of  transporting  grain  Iobr  distancres  from 
thtf  (»rta  li>  thiv  milt,  havi^  all  t-tki^i)  pliu'u  iiini.'u 
1850.  The  geographical  Si^pariitiun  of  the  grain- 
fleld  and  th«  mill  has  necessitated  the  devi'lojimcnt 
of  a  (."omiTiercial  gyjitcm  of  mnviug  jjrain  from  the 
farm  to  the  mill,  of  storing  it  on  ruute  or  at  ivvtii- 
nation,  mid  of  i^Iiuwifyliig  or  grading  it  ^o  thut 
similar  kinds  may  be  kept  together  in  tranHit  and 
in  atoridt*. 

In  order  to  meet  the  needs  that  havi>  arisen  with 
the  rapid  dftvolnpmfnt  of  (rrnin  production  and 
milling  in  thij"  cmintry,  Amorit'iin  mothrtd*  of  hand- 
ling, grading  and  ttt^iring  grain  hnw  hvvomc  mvro 
complicated  and  extensive  than  thoee  of  any  other 
country. 

Inxl^nd  of  hauling  hif  grain  to  thv  mill,  the 
farmer  now  hauls  it  to  the  n<^ar^t  railway  station 
whi-re  thuru  is  an  ok-vator  or  ntorage  honae,  at 
which  it  is  weighed  and  graded ;  and  the  farmer 
either  takwt  hit  jmy  for  it  on  the  Uisis  of  the  day's 
qnotud  price,  or  accepts  a  storage  receipt  which 
atat«H  the  quantity  and  Rr;4dc  of  thi;  grain  dc-liv- 
erwl.  Tliie  stomp)  rucvijit  may  be  coiiv(?rted  into 
cash  at  any  time  on  the  baiiis  of  the  mline  market 
pric«,  Bubjirct,  of  course,  to  discounts  for  storago 
and  inHumncp  chorcea. 

From  thif  oiuntry  e)f  vatur,  the  grain  is  shipivd 
in  carload  lots  to  central  milling  or  diRtributint; 
points,  whert!  it  is  ngtinlly  iinlomkid  for  storage  in 
large  elewjlors,  and  from  which  it  may  be  with- 
drawn aa  no«led,  for  t-ithtrt  shipm<>nt  or  mnnnfac- 
lare.  The  nachiniiry  for  moving  grain  in  bulk  has 
been  devek'ped  to  such  a  degree  of  efficiency  that 
grain  ran  l)e  unloadinl  from  a  car  or  retuurl  and 
plac4'd  in  storage  in  an  elevator  for  a  quarter  of  a 
cent  a  buaheL  Machinery  forrWanIng  and  olhor- 
wtht  improving  gr:tin  in  large  quantities  has  also 
been  brought  into  nsf!,  so  that  thu  farmt-T  no  longer 
Bnds  it  prolitable  to  attempt  to  clean  bis  gmin 
before  marketing  it. 

Nearly  all  Wit  grain  marketed  in  the  United 
St&t«e,  east  of  the  Rocky  mountains,  is  liandlH]  in 


loose  bulk  after  leaving  the  farmers'  hands.  It  is 
atonx!  in  largo  bins  in  elevators  and  liaul^  from 
plu('«  to  plai'e  in  tight  l)ox-i'arB,  This  feature  is 
unique  to  the  .American  ^aiti  businoefi.  In  nil 
othvr  parte  of  the  world  grain  is  handled  almoit 
exclimively  tn  sacks.  Owing  to  the  fact  that  it  is 
impo»T>ililc  to  kcvp  small  lots  of  grain  sepsmtA 
when  handled  in  bulk,  it  has  been  necessary  to  use 
a  systi^m  of  ehiMtillfatEon  or  grading  by  which  Hkti 
kind)!  and  qualities  can  be  kept  together  and  re<.-0|f- 
nisied  aa  hiving'  a  certain  market  value. 

Grading  and  iiupfctiusi  urain. 

Uke  thii  custom  of  handling  grain  in  quantity 
without  sacking,  the  sy:4tfm  of  classiCyinjr  and 
grading  grain  for  conimf^'n.Mal  [mrpose*  is  uniqui- 
tu  the  American  grain  trade.  This  practice  wus 
probably  initiated  by  boatmen  nlong  the  C^icftgo 
river  in  carrying  grain  from  Illinois  farms  to 
(.'hiiTiigo.  With  the  di^vdopmi-nt  of  railroad  tralltc 
in  the  upper  Miiwiit^ippi  valley,  tbc  movement  of 
grain  to  Chicago  and  similar  niannf:icturrng  and 
dlMtribiittng  |>oiiits  caiiMeil  thix  cu:<tom  of  clossilU 
cation  to  spread  rapidly.  It  soon  came  to  bereeog- 
nixed  as  a  piirt  of  thi>  businoju  of  the  trtdo  and 
was  very  quickly  put  on  a  semi-official  basis.  Roles, 
or  dvscriptiona  of  gradt^s,  were  mtide  out  aad  toen 
were  employed  to  do  the  inspecting  snd  grading 
profesHJonally. 

Complaintt  of  irre gills ri lies  and  injUHticc8  from 
various  sources  resulted  in  the  transfer  of  the  coa- 
trol  of  inspi^tion  and  grading  from  thccommor- 
cinl  organiKatione  to  official  «tate  organizations  hi 
aome  uf  the  western  stut^.  lllinuits  MionoKota. 
Mistaiiri  and  Kanaas  have  long  had  ntat«  laws  and 
state  commiasiuDs  to  conduct  the  work  of  {aspect 
ing  and  grading,  as  well  as  weighing,  while  Wash- 
ington  and  Wisconsin  have  laws  and  commitKions 
for  thy  control  of  certain  funlunw  of  this  work. 

The  actual  work  of  grain  inspection  and  grading, 
as  now  practiced,  is  much  th«  same  whether  under 
atate  control  or  under  the  control  of  commercial 
orgaoitationa.  There  are  two  methods  of  doing 
this  work :  one  is  by  what  is  known  as  track  in- 
s|H'etion  and  tho  othur  is  office  Inspection,  while 
sometimes  a  combination  of  the  two  is  used. 

TVicft  in^rifnn.— When  the  iu^pection  is  done 
an  the  track,  b  deputy  inspoctor,  with  one  or  two 
aaAistants,  goen  Into  the  railroat]  yanls  early  in  the 
morning  every  working  d.iy  and  o|)i-ns  such  cars  of 
grain  aa  he  fimls  there  detttini-d  for  his  market,  the 
natni'S  r.nd  numlHTs  of  itivm  cars  unnally  being 
furnished  by  the  railroad  companiee.  Escn  car  is 
op>>ncd  by  one  of  tht>  asaistAntii  and  a  sample  of 
grain  is  taken  from  it  with  a  special  sampling  tube 
and  exaitiintil  by  the  in«i»«lor,  whodeti-rmines  the 
grarlc.  tugtt  the  car  with  niimc  and  number  of  the 
tirade,  and  closes  it  again,  noting  for  his  daily 
rfjiori  the  ntimtier  of  the  car  and  tho  grsd« 
assigned.  When  the  grain  is  destineil  for  sale  on 
the  market,  a  sample  w  ftsunUy  tabm  from  the  cat 
and  sent  to  the  consignee  for  his  information.  In 
some  markct«  practically  every  car  in  rampled  and 
the  sample  sent  directly  to  the  trading  floor,  where 
it  is  ahown  for  the  information  of  buyers. 
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QSUe  iTupertiaa. — Wticn  ullice  [ns|wctton  is  mada^ 
dopvtiM  are  »cnt  to  the  triurka  in  the  varly  mornitie 
to  eocurc  «am|ilw  trom  the  earn  destined  to  the 
narki>t,  and  the  sampler  are  ee&t  to  thu  cliiuf  in- 
epcetor's  <illic>-  and  Ine  grade  determined  on  thu 
Duis  of  the  sample.  Somo  kinds  of  grain,  notahly 
tiX,  ar?  almost  alH-ayi)  Riven  office  iiuipection. ainci- 
it  is  dilHuuIt  to  (lut«rmiiio  th»  gnA»  flatisfactority 
with  the  hasty  inapt'ction  on  the  traek. 

Grading  ridtt.-lha  rolfta  fof  gradeB  of  Rrain 
are  much  the  asme  in  all  Americ&n  gtoX^  tiiarkot^. 
The>re  nre  alicht  vjirintiimin  from  )>Iace  to  place,  iind 
Homc  markL^tB  huvc  mort!  en^di-syr  dJlTerL-iit  ^iwJt-tt 
than  others.  The  followinc  samples  of  the  griide 
rulos  f<ir  rurri,  now  iii  ii.«>«  in  one  ■>[  thvi  imiiortant 
markets,  give  a  fair  iilt^a  uf  thu  nature  of  suuh 
rales: 

Xn.  1  >Wi»ic  C5>m,— Shall  be  yellow,  soond,  dry, 
plump  and  well  cleaned. 

So.  2  Yrlltne  Omi.— Shall  be  thrce-fourtha  yel- 
low, dry.  reaaonably  clean  but  not  plump  'euouich 
for  No.  1. 

AVi.  3  YtlUnc  Ctrn.. —  Shall  be  three-fourlh«  yel- 
low, reasonably  dry  and  reaaonuhly  clean,  but  not 
sutflciently  Aound  for  No.  2. 

.Vo.  1  irAi'If  CVn.— Shall  iie  sound,  dry,  plump 
and  well  cleaned. 

A'c.  2  yMiUt  Cum. — ShaJI  be  aeren-eSghtha  white, 
dry,  reasoDably,  clnan,  but  nnt  plump  en(»i|ih  for 
NoL 

Ail.  3  While  Corn.  -  Shall  boBeven-eiRhthB  white, 
reasonably  dry  anil  reiiitoRably  cloan,  Isut  not  «uffl- 
ciently  sound  "for  No.  2. 

Xo.  I  Ct/rn. —  Shall  be  mixed  cunii  of  choice 
quality,  iwund.  dry  and  well  cleaned. 

A'fl.  2  ^'«r«.  Shall  be  mix<i3  corn,  dry  and  rwa- 
aonably  ctvan,  but  Bot  good  enough  for  No.  1. 


Pic.  Ill,   View  ol  tbg  Utedoi  it  a  train  ursrelwgM  oa 
Uie  PadOe  o»Mi.  ibOTrmc  tbe  suUn  la  bu). 

.Vo.  3  fVn,  — Shall  be  mixed  corn,  rvuaonably 
dry  and  rutuvnahly  cU>an,  but  not  sufliciently  nound 
for  No.  2. 

.Vo,  4  Corn. — Corn  that  la  badly  damaf:^,  damp 
or  very  dirty,  shall  be  graded  no  hijihor  than 
No. -4. 

II  will  bo  observed  that  theaa  rules  are  very  brief 
and  rath«r  indeflnjt«  and  are  thna  capable  of  lib- 


anl  IntarpretatioD,  and  it  mii-tt  re<tt  with  the  chief 
tsBpeotor  8£  LujUMt  what  Khullcunslituie  the  actual 
graia  limiU.  Tht>  deputy  inspectors  are  thert-fore 
(vnided  in  their  jtidgmont  hy  tho  chief  inufwctiir. 


'■^~- 


¥ 


Pig.  iil.  View  ol  iht  IDUrlor  of  n   i.ymt   ttimnjU  «levalw, 
flooi  abuvig  lu  \la  bin*  btilDW. 

and  he  is  usually  guided  by  the  comRii^lon  or 
committ^^  which  ha*  the  matter  in  charRe  at  each 
market.  When  either  party  to  a  transaction  in 
which  a  icruin  ir'adv  w  involved  in  dii«attA6e(l  with 
the  deciMlcm  rendered,  it  in  usually  posdible  to  ap- 
peal f  rnrn  the  deputy  inspector'**  dwijiion  and  «HCtiru 
a  rulini!  frum  the  chief  inspet'tur  or  from  a  board 
of  appeals.  These  appealed  dt*ci»ionB  conslitnt*  the 
unwritt*'n  law  of  the  drain  iMpMtion  department. 

Imptfrlanct  of  ijrttriing  and  inspecting, — Tlic  chief 
function  of  grain  t;rudi-»,  and  cansoqucntly  of  Kmin 
inspection,  ia  to  permit  pricti  quotations  on  i^rain 
and  to  in-nnit  tradini;  for  future  delivery.  Were 
grain  grades  not  in  une  it  would  be  difficult  to 
qimto  pricv*  that  hnd  any  meaning,  and  akio  to 
mnke  traniiaetiona  for  future  delivery  of  grain, 
Kjil  ■iiii-'"iueutly  grain  in.spfction  and  gnuting  us 
.1  ■■■i  r^-  inijiorlnnt  feature  of  the  grain  buaine*fl, 
Miict:  bocli  I  rMrA.ii-t  i.ins  are  a  very  larg*'  part  of  it. 
It  f«  cTWtiKiKir^  iLi  i-iUblish  in  e:*ch  market  a  c«r- 
tiiii  i'nulr  ii'j- ■■:irli  imporlantCfPi-al  that  ill  known 
.1.-  till'  '■.■liinr^n't  t.''':"'e."  and  in  all  deals  and  price 
quotations  thia  grade  ia  th«  one  u*vd,  anlvxa  othvr- 
wi»ee|H!oiiied, 

Iiupection  IraU  and  nuihnd».  —In  order  to  be  mo»t 
efficient,  grain  inH[ii-ctii>n  must  be  exact  and  uni- 
form, and  every  elforl  in  made  hy  tho»e  in  control 
of  this  work  to  seeun)  thi^  gn-aU«t  Bccuriu.'y  and 
uniformity  poHuiblfi.  Many  attempts  have  t)e«n 
made  to  provide  for  moroi  accurate  method*  of 
inH]Hi'tion  and  grading  than  thaeo  now  in  ane.  A 
chondrometcr,  or  ap;iHratna  for  detwriiiining  tho 
weight  per  bushel  of  gniin.ha.i  Ix-ea  in  common  u»e 
with  iniipectora  for  m.iny  yt-an.  More  rwently. 
the  inapoction  of  llait  hiw  l»wn  greatly  improved 
by  a  ByBt«m  of  percentage  grading,  hy  which  tho 
foreign  material  nnd  imp»t^«ct  grain*  ar«  sepa- 
n.\v4,  from  a  Mample  and  their  peroentag«  deter- 
mined by  weight.  Still  more  rwfntly,  various  at- 
tempts have  bw-n  made  to  determine  accurately  the 
percentage  of  moiatur«  in  com.  sinew  it  has  bmn 


St).  Grain  «levat(H  bolU  entirely  ol  atMl.  MuiBliiiDg  of  a  miIm  ol  tanks,  wltb  tbe  Eranala:- 
bcll  aLM<  atxnv  and  xia  balsUBS  aad  cImoIdk  aachtuiy  la  a  atiucinn  at  Uie  cad. 


ley  for  hi><wini;  |>ur!)osM.  atlemfiU  h^vu  bvon  made 
to  (ietemiine  til**  perpentage  and  uniformity  of 
gvrminntion  of  »itin))k>».  Hinco  this  in  one  of  tho 
moat  important  factors  in  determininf;  ita  vnlno  to 
Irowi-re.  Owinjc  tv  Ih*?  fact  tliiit  ttiv  crain  trade 
demands  rnpi<3  inspection  !in(l  (iniiiiiig,  so  thut  tho 
grades  of  the  pnivinun  day's  n'ci'ipts  may  Iw 
available  in  tim^-  fur  the 
day's  biuiintuw,  it  ha.*  not 
been  practirnbl{>  to  use 
mnny  of  the  mora  accu- 
rate tests  that  are  knuwn 
for  dvttfrminine  quality 
in  grain. 

On  the  Pacillf  coaBt 
grain  \i  hundWd  iilmnxt 
entirely  in  baga,  in^iU'ad 
of  in  lootu^  Imlk.  This 
neceaeitates  »"me  differ- 
ent methods  of  work  in 
inspection  and  gratlfng 
and  different  tvpt's  nf 
KtorehuiiKett  and  way«  of 

handling  cri-'i-  Furpm"- 
poeea  of  inapt'ction,  it  is 
customary  to  dravr  a 
namplo  from  each  bag 
and  biiM  the  cln».-ii6ca- 
tion  on  tlif*  comptwlte 
sample  resulting.  The 
term  "grading."  as  n»- 
J)li«d  to  grain,  has  a  diff- 
erent mcHRing  on  thv 
Pacific  ci>ast  from  what  it 
has  in  the  eastern  part  nf 
theccinntry.  In  the  West 

ft  \»  appliwi  la  iho  practice  of  mixin|;  toftotber 
grain  uf  different  qnalities  lo  pruduce  u  mixture 
that  will  nxMt  a  MTtaiti  pr«8crib«d  standard.  This 
practice  hae  also  given  nse  to  othi-r  trade  ciuttanuk 


use  is  what  is  known 
a.-ith*.  "F.  A.f^.  aam- 
pte, "  which  means 
Fair  Average  Qvat* 
ity  sannple.  which  is 
made  up  early  e.3<rh 
8t;a8un  ufUT  the  crop 
ia  ready  for  the  mar- 
ket tiy  g«tttn({  repre- 
sentative samples  of 
criiin  fromthuditTri^ 
i-nt  paiia  of  the  pro- 
ducing regions,  and 
thi»  i>ani])le  vr  grade 
is  usi^  as  a  boais 
for  price  i)uotntion8 
and  future  deliverr 
sales,  v«ry  mncB 
■a  the  Ko-ctUlt-d  cun- 
tracb  grade  Li  used 


in  the  prevailing  eaattrn  markelfl. 

Storing  and  tlvrrhouiic*. 

The  storehonsos  usod  for  grain  on  the  Pocifie 
coast  have  not  been  «o  highly  specialited  as  those 
in  the  Miiwitwiiiiii  valley  and  cur-twartJ.  ThcNifki-J 
grain  is  stored  in  cheaply  constructed  narehnii.'^eH 


\ 


Pte.  S14.  View  »l  t  iMitt  umloal  dfrator.  sbowlne  tb«  loai  i&«d*  iMdioc  fitim  Iha  atontor 

to  l)i«  witei  front-    Thf*»  khwlt  kWr^i  Inncx  (mitrrc-lwlli  orM'li  narry  srala  fnia  tha 
alamlnr  to  ih*  Inatllns  chuta*. 

and   movtvl   fmm  placo   U>  pinco  or   loaded 
nnloailed  by  hand  Iruoks.    O'ig.  611.) 

The  warehouse,  or  elevator,  as  it  is  call«d,  in 
which  loose  bullc  grain  is  ordinarily  rtond  cart  of 
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the  Itocky  mountninii,  k  a  highly  apticialiud  type 
of  building.  {i'\gB-  iiVi'tli.)  U  cduistA  ♦Men- 
tiiiHy  of  a  dc-riw  of  bin»  ^-l  clvi^-  toKether,  with 
hoiatioK,  wvif^bin^  iin')  iliatribuliiig  niiKhiiitrry 
liKatH  above,  anii  with  cleaning  miichinery  and 
luuding  rffvii-t'H  Move.  FoniiiTly  l\\f^>^-  elevatxn^ 
wt>re  built  almoHl  entirely  of  voot),  orti>n  cuvi-red 
with  corr^i^aM  mclnl.  Murft  roc^ntlv  thtv  ai« 
being  bnilt  of  8t*el.  of  concrete  and  o/  tilif,  so  ils 
to  render  thuin  niurw  m-itrly  lin.'|>roof. 

When  grain  i«  recoived  at  un  elevator  It  in 
h(>i)it«(I  at  once  to  the  lop,  usiiaUy  by  mean»  of 
lung  hv\t)s  which  carry  iron  buckvU  or  at^ooiw. 
These  buclcetA  dump  the  grain  into  receiving  liins, 
from  which  il  U  Anvn  into  thi»  hojiiHTs  of  swnltis 
for  weighing,  The  weighing  of  grain  in  oi^vatord 
hiw  Imou  ilevcli>|H,'d  U>  a  Viiry  high  dvgn*  of  accu- 
racy, BO  that  it  i»  poasihle  tu  weigh  a  thousand 
buiihels  at  n  tinii>  with  an  error  nf  leiu  than  one- 
tenth  of  one  per  ci^nt.  After  the  grain  f«  weighifd. 
it  is  drau'n  from  tha  scale  hoppers  int«  the  Btomge 
bine,  which  stanii  hi-lrtw  thi*  ricnW :  or,  in  aomo  of 
the  modem  storehoiigeti,  -m,  for  example,  the  onL> 
shown  in  Fig.  >J13,  it  in  drawn  out  onto  a  broad 
trunafcr  belt,  which  iis  Hiniply  a  rnihtnT-cuattid  {.'Jin- 
T»3  lielt,  from  three  tn  four  feet  in  width,  which 
runs  ovwr  concave  pulluyn  in  »«ch  a  way  as  to 
carry  graJD  on  iia  upper  sorface.  When  it  indemred 
to  cloan  grain  nr  to  ]oa<i  it  out  it'f  nn  elevator,  it 
may  be  drawn  ont  of  the  storage  bins  from  the 
bott'^m  i  if  it  it  dvi^irvd  to  ninvv  it  from  one  part 
of  the  elevator,  it  is  drawn  out  on  the  truniffcr  U-lt, 
wliicli  runs  livlnw  the  liitiK.  and  w  carrii-d  from  nm- 
point  to  another,  to  be  hoiHteil  again  and  cmplli-d 
in^)  anothi^r  bin  at  the  top.  In  thi.i  way  bulk  ^rain 
is  hanilleil  very  rapidly  and  very  elmaply.  It  Ik  [mx- 
Bible,  forinittance,  to  move  15,JKtO  to 20,000  buBhels 
of  grain  in  an  hour  ov(.-rn Ainglii  tranxfi^r  bc-lt  Afty 
incliea  wide. 

Froni  Uio  standpoint  uf  thvJr  ndations  to  the 
publie.  there  are  two  general  types  uf  elevators.— 
thf  K»-rnllMl  public  waJv)iouw«  and  thn  private 
warehoueeH.  In  view  of  Ihv  fuct  thut  gniin  in 
.  storage  repfftsunts  an  investment  of  capital  that  is 
not  active  or  bearing  inti-rent,  it  l*  ofti'vn  dcfiraldo 
to  QM  it  as  a  baeis  fur  luaits  of  money.  In  order 
that  the  umniinl  and  quality  of  the  grain  thua 
atored  may  be  given  an  official  guarantee,  there 
are.  In  the  larger  grain  mark«ita,  regist#red  or 
pabllc  wuvhuQseti  in  which  any  pervon  may  sloru 
grain  at  any  grade  that  will  not  deteriorate  during 
a  r»MAiiab1e  period  of  time.  Thi»  grower,  owner  or 
broker  may  receive  from  the  elevator  manager  a 
certificate  of  xlvnigii  which  ntatus  thu  amount  and 
qnality  of  grain  storwl.  and  this  may  bo  certified 
tin  by  an  offlria),  reprvMntiiig  th^  Inc^l  grain  tride 
organization  or.  in  some  caatw,  the  state  gniin 
oommiwion,  and  whon  so  c«rtifl>^  this  certificate 
w>rv«*  at  collateral  for  loan«.  In  this  way.  stored 
grain  is  relieved  from  bearing  at  leaat  a'  part  of 
tbo  interest  on  the  invi-stment  which  it  represents. 
Eleratcuv  in  which  the  grain  'v*  stnrvd  merely  for 
cteaning  purpim-^  or  for  immediate  transfer  arw 
not  registered  and  they  are  known  as  private 
warehouiiPM. 


L  iteraltire. 

The  road(>r  should  corumlt  I^yon  and  Montgomivry, 
Examining  and  Grading  Grains  II9tl7),  Ginn  &  Co., 
furntink-nt  laborattiry  nn^thodtt;  Hunt,  (Vn^a[»  in 
America  {1904).  Orange  Judd  C»,;  Cobb,  (Jruin 
Elevators,  Department  of  AgricuUnre,  Sidney,  N'ew 
South  Wales,  Miscellaneous  PublicalionK,  JfiS ;  Bul- 
letin No.  U,  Bureau  of  I'lant  Industry,  United 
Stal'-s  IX'pnrtment  of  Agriculturf,  The  (!ommercial 
Grading  of  Corn,  by  the  author.  See  also  referenw* 
to  lit«ratun:  under  the  8pevilic  grain  crape. 

GRASSES.   PtKWTie  or  Graminea.   Figs.  515-565. 
By  A.  S.  H'itehr<\<rk. 

Annual  or  perennial  herba  with  characteristic 
narrow  leaves  and  round  or  flattened,  jointed. 
UHaally  hollow  Kt^^ms.  In  Ihc  bumbvots  the  utems 
are  woody  and  may  reach  the  height  of  one  hun- 
drwl  feet  or  mori-.  The  xteuis  or  cutmo  are  solid  at 
the  nodes  or  joints  and  UHually  hollow  between, 
but  nmy  lx>  pithy,  an  in  tho  Indi.'m  corn  nnd  other 
large  spocies.  The  liasal  (inrt  of  the  leaf  envelrtps 
the  stem,  forming  the  aheatli.  The  blades  are 
parallel -vuint-d.  Thu  flowen*  arc  incflintfpicauaK, 
solitary  or  Beveral  together  in  Hpikclets.  and  theee 
spikelett*  variotiiily  arranged  in  ;<]>ik(.-)«  or  panicles. 
The  flowers  have  no  pniper  perianth  but  are  in- 
cluded U-tWi'en  Bcalofl  in  two  ranks,  A  apikelet 
conaift*  of  a  *Iiiirt  axis  boaring  at  tho  bane  two 
empty  wah-s  or  glumes  (empty  glumes  of  some 
nuthori'l;  iibove  thew  are  one  <>r  niuro  flow\-r.i.  each 
in  thi-  anis  of  a  wulo  palled  the  lemma  (Howering 
orfloriil  glume  ofwimcauthont);  bftwi-un  the  (lower 
and  the  axis  is  a  two-keeled  scale,  the  palea. 

The  llouer  coni^ist)*  of  a  piittil  and  unually  threo 
stamenu.  The  pistil  c'jnsi><u  of  n  i>n<M:ellea  ovary 
and  two  Btyli-8  and  feathery  stigmas  The  seed  ia 
usually  grown  faet  to  the  pericurf),  forming  a 
grnin,  and  it  may  also  W  ninsety  united  with  the 
lemma  and  p:ilea,  ajt  in  the  oat.  The  »pikelet  ia 
one-tlowerwl  in  Agroslis  and  I'hleura,  several-flow- 
ered in  hia  and  Triticuni.  In  sumo  genera,  such 
as  I'anicum.  the  lower  lemma  ia  empty  or  contains 
only  stamen*.  The  apikt-Irt  apjwars  tht-n  to  have 
three  empty  glumes.  The  indorescence  or  Hower- 
oluster  is  a  spike  in  wheat  and  a  panicle  in  the  oat, 
while  in  timothy  (Thleum)  the  panicle  is  bo  con- 
tracted aa  to  appear  as  a  spike.  The  glumea  and 
lemmas  may  liear  bH^tles  or  awns  on  the  tip  or 
back,  as  in  barley.  The  staminate  and  piscitiat« 
flowers  arv  in  mtparat^t  pnrta  of  the  same  plant 
(mon«eciva»)  in  com,  and  may  even  b«  in  «cparat« 
plaJil«  (dioecious),  aa  in  llulfalo  gra£»  and  Texas 
olae-graas. 

PlanLt  often  produce  creeping  stemn  below  tlie 
surface  of  the  ground,  by  which  they  spread  and 
fiirm  a  hlwI.  The^  rootstucka  ruaemble  roots  but 
are  Jointivi  like  stemx  nnd  hear  wnle-likf  leaves. 
Familiar  examples  are  Johnson -grass  and  blue- 
grass.  Perennial  grikwes  which  do  not  bear  root- 
stocks  tend  to  grow  in  hunches  or  ttusocks,  aim] 
are  known  a«  hniwh-gmiwea.  Orchard-grans  ia  of 
this  kind. 

This  nrtick'  is  restricted  to  a  tiotanical  discussion 
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of  the  gnaaeB,  la  samecsaea  reference  is  ma'l^  tu 
special  arttclcJ!!  on  tho  individunl  grawes  for  the 
cultural  notti3.  For  cultoral  notes  on  all  others  the 
rcuflur  siiuuM  conault  Spillman'a  article  ooMeadima 
and  ['asturta. 

KKV    TO    CKNEKA 

A.  Spikrlote  duraoll.v  cunipn.titiH^,  with  one  perteci 
flower.  *oin«tiinwi  a  Htamtaatu  flower  bvlow  thv  porfvct 
one,  fallini;  From  the  peJice!*  «iitir«,  «ither  >in^ly,  ia 
groups  or  logi^lher  \i-ith  joints  of  an  &rticQls.t«  rAcbii : 

T\tmtn  unUDZual ;  Htaminate  apike- 
lots  in  n  Inrminul  p:ini«lii,  pmtil- 
3at«  BpikekU  in  luillsry  fwcided 
spikes  mure  or  leua  envt-loped  in 
lanp)  liriu'Ui  (hufkii): 
7istillat«  spikMi  comiiDund  :  grikins 
In  several  to  mAtij'  nivs  aboal  a, 

thiokenoil  lutia  (<xrb) 1.  Zm 

Piitillsto   sptkM  simpl«,  brosking 
into  joints  at  natnrily    ....    2.  Euchlzoa 
Flowvra  p^rfei^t.  or  stamln  bI<i<  and  \Aa- 
tiiUta  toffnthnr  in  mtrni'  ini1<)r<NEi- 
osnce: 
Gtarac*  baldened :  lemna  and  pal«s 
wiry  thin : 
Gpikoluln  nil  pnrffi-l,  rnvclnped  in 
lone  hblre,  forming  a  Afoxt  tilky 

panicle    .  .  . 3.  Saccbanm 

Spikclelii  of  t*o  kinilii, — ^tli*  per- 
taet,  •eoKil",  wttli   n   utaminaUt 
ono  i.)»)icellut«  on  pithw  wiie  .    -1.  SorEhum 
Gilt  (BUS    tliln.    lemma    and    palea 
biirilnni"!  ;  xpikcluu  :ili  jMirftv!!: 
Sptkole'K  ncil  Hunken  in  ootches  of 
the  .IX  in : 
Invnlncrn  rnno: 
Inflorescence  npicate : 
Spikm  Jlicituh; ;  Bjjikeieta  lan- 

ceolato h.  Synttaerlsna 

8pik»M     racemiM»  ;      ii|>ik>let« 

nearly  clrrular 6.  Paspalum 

Infloroscaiirfl  pnnkulate  :  .    .    .    7.  Panicum 
Inviiliicn;  at  lirUtW   bwlow  tlin 
Bpikelet : 
Grain  eacluKHt  In  lemna  and 

pnWa  nl  ntstaritr 8.  Cheeiochloa 

Grain   jclohow,    forrine    opra 
lemma  and  |i&li>a  at  matnrLty    i).  PeDnUetum 
Spikelets  sunkf  n  in  huIcIiva  of  th« 
j|att«aed  corky  axi* La  Stenatapbrtmi 

AA.  Sp<k«lets  laterally  coRipTGM«d.  one  to  mury-Dow- 
ewd,  Ihn  rachilfa  iwutilly  arlieuliit^r!  nlwvn  the  |[lum««i 
which  remain  on  the  pedirel  nft^r  (Iia  tlnrvlx  Itnve  fallen  ; 
(j[lutni'«  tiiii'iduiJiu  in  tirj/ia.  Alopffurut  an(!  itoieiul 

Splkelet^  Dot  disposed    in  allemat* 
Dotchva  on  oiipaBiU:  aiivt  uf  a  llat- 
l*nrid  rnehis  ; 
StSfflens  6  ;  glmnes  tninaU>  .  .  11.  Oiyu 

StUMna  3 ;  £'<>>'>«<  ^'*^  than  half 
as  lonE  OS  flonitii: 
PerfocI  flnrst  1  in  each  npikolwt: 
Fertile    florei   awnleM.   with    2 
*t«ril«   lammas  tntlow,  fulling 
Attached  to  it: 
SU.-rili'  Icmmiui  inlimte,  uvnteu  12.  PbaUris 
Stcrilv  UmmM  loiK'^r  tli^<>  thv 

fortilv  one,  k»'n<-d IX  AnthouDthum 

Fortila  Riin-t  ftwnlfSB;  .v  slanii- 
natt'.  uwno'i  on**  h^low.  aol 
faUing  attached M.  Anbeoatbenm 


Fprtilu  florvt  awniHl  ar  nwnlMS, 
no  sterlte  floret  belov: 
InflorniitencB  a  dense  cylln.dri- 

cnl  Kpik^liku  iianicli- : 

Spikdutd  nuiall :  K'utnee  longer 

thfin  the  v«ry  thin  Ifinmrui : 

Gioows     abruptly     ujctalc; 

Itoima  awnlcss 16.  Pblenn 

Glnniaa  not  ariatate;   leoima 

Bwaed  on  the  back    .  .   ,10,  Alopecums 
Spik«>l4!t*    «l>i>iit   1    cm.  lon^ ; 
g;lnme<«  and  lemma  chartac e- 

oDs.  snb.equii>l 17.  AmmopliiU 

InflorwceTiiw  an  ci|wn  patiioli?  .  iS.  AgtOitiB 
Infloregoence  of  Blender  spikes, 
dij{itat«  at  Nummilof  lulmii  .  19.  Cynodon 
Perfect  llori.t«  tvi>  to  m.iny  in  enr-h 
splkelel  r 
Plant  VKlvaty  ;  B|jikclbt»  fallin>: 

from  thu  pedicel  entire  .   .    ,  20.  Holcua 
Plant  not  velvety ;   Kluoiee  p«r- 
siiit(>nt  OD  the  pedicel : 
Florets  exceeded  by  the  papery, 

atnnle  t;!iimt» 21.  Aveu 

Florets    not  eicmded    by  th« 

glamuK : 
Splkiilots  nsttenixl.  In  dome, 
oiie-sidod   cluNtfiDi  at    the 
ends    of    the    few    panicle 

linutchea 22.  OactyU*' 

SpikehU    not     in   one -sided 

cla«tera : 

Infl'irescencv  a  deniw  spike ; 

splkelets  ef  two  forms,  the 

fBrUloanrrenndud  by  «teriU 

mm 23.  Cynoranii 

Inflareecence  an  open  or  nar- 
row panicle ;  Kpikubta  all 
alike : 
Lemma    keeled :     awnleas. 

uftita  cuhwebliy  at  buM  .  24.  Pw 
LeTftmn  convux  :  nerrr  cob- 
webby : 
Apex    at     femma    entire; 

acute  DT  awned  ....  25.  FMtnc* 
Ape*    of  lemma  two- 
liiuthed,  awned  ja«t  Ih>- 
low  thi>  apex  or  avnlnw ; 
(train   adhtroat    to    tfaD 

pnloB 26.  Bromaa 

Spikelets  seuilL'  in  alternate  notches 
<in  nppoaitit  aides  of  a  tlntt»nfid 
r3chL».  forming  slender  O'r  denm 
■pike* : 
Joint*  nf  the  rauhis  with  ens  spiko- 
let  each : 
Placed  edicewlse  on  tho  rachb: 

elume  1 27.  IfeUoni 

Plsccd  witb  oni^sMc  ogiuntt  the 
rachis  ;  etumcu  2 : 

Glumcx  bri«tlt>tike.  one-nerved  .  2S.  Scale 
Glume*  Innccolntc  to  ovate ;  nw- 
eral-ncrved : 
RaohlUa  not  articulated  ;  florets 

p«niibeni  ;  lemma  ovate  .    .  29.  Trlticum 
Rtdiilhi  wticnlatod  abev*  the 
glanes  and  between  the  flo- 
rets, which  fail  separately: 

temma  lanceolate SO.  ApOpynM 

Joitits  of  the  articulate  raehii  with 
2  or  :t  splkeleta  each;  glnmea 
Uristlo-lik* 31.  Bordevm 
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1.  Zm  (I^tin  nomo  for  «pelt>.  A  genuR  of 
eraflM«  repreeeated  by  a  single  AmericBn  «pecto« 
knownonly  in  cultivation.  Fluwitnt  monoecioun,  the 
staininaU!  Iwrnc  in  largv  tL^rmi- 
nal  panicles  (the  ta-iwl),  and  the 
pUtlllatw  bornu  In  tins  axiU  of 
the  leaves  in  »evera]  raws  on  a 
thickoncd  nxiii  (thn  cob),  ;md  en- 
closed in  several  larRe  foliaceons 
bracUi,  thv  whulu  i:ifmElitrUtiiiK 
thu  car.  Tho  greatly  elonjnitcj 
atylea  project  from  the  tip  of 
the  Mr  and  form  thu  oilk. 

jiffljw,  Linn.  Indian  f'orn. 
Mniw-  (FiR.515.)  A  w^lE-kn^wn, 
larf;e,  annual  (^aaa  with  broad 
Icuvt^bxt):njiivuty  cultiviiltid  fur 


PlC.SiS.  iDdiincom  UfXlll  \^'' <  fi 

iZta  Mlartu  A. 

IWIIlBU  aptkn- 
1m,  opened,  wlib 
—eoiti  BlDina  CDI 

(Savor  I  n|  Bl  11  mv) . 

el**  fttiil  Avnrf; 
■  lamlaatA 
■pikelsl. 

torago  nnil  rrain. 
The  origin  of  the 
cuItiTatttd  viirieti[» 
of  corn  is  uncertain 
hut  muKt  he  Ami^ri- 
can.  and  viaa  prob- 
ably in  the  tableland 
of  Mex  ic  0 1  ir  C'>  n  iral 
AmerioA  where  it 
haa  b«vn  caltiv»t(,'d  ionKet<t.  It  has  Usin  aog- 
gcetvd  that  it  may  have  originaU'd  frum  EuekUzaa 
Uaieaiio,  whirh  it  much  resemlilea  in  habit,  but 
difftn  from  in  havinir  the  iwwrat  pistillate  xjiike« 
Dnit«d  in  a  cumpound  inflorescence  or  ear.  [See 
Maiif.] 

2.  SudUcna  (<!:rm>lc,  fv,  w«1I,  and  Mains, 
mantle,  alltidins  to  the  lar^e  KlumeB>.  A  K^niu  of 
nauos  Kproaeatod  by  a  mngli:  Mexican  apecies. 
rlowen  moniBcioua,  the  ataitiinate  in  pnniolvd 
neeiBM  terminntintr  tht!  atallut,  ihv  piittillatv  in 
Jointed  SpikMt  fajtcicled  in  the  leaf  axtls.each  Hpike 
more  or  lesfl  enveloped  in  fnlJncvoiM  l>Rict«.  Z«a 
([ndian  corn)  ditTi<n>  from  lhi«  i-hieHy  in  having 
pfitUlate  flowers  arranged  in  several  rowfl  on  a 
MllgW  axii«  or  "cvb."  The  vurietiwt  are  recognised 
b;  some  aathnm  as  apecies, 

Mexicana,  l^chrsid.  (Rrana  luxuriaaj.  Dur.).  Tea- 
itfnte.  (FiK,  516.)  A  tall  annual  with  long,  broad 
leaves,  resemhiini;  Indian  corn  in  hnbit,  natiri*  of 
Uaxico  ani]  Otilral  Ami>ri«^  and  L'n]tivat4>d  in  the 
southern  staU>H  for  forage.  [See  Maiu  and  T-vwinte.) 

■i.  Soccbarum  (Gr«vk  for  angar).  A  guniu  of 
griUHcs  containing  about  a  dosen  apecii>«,  nil  bnt 
three  of  which  art  i-unflnod  to  tin*  tropics  of  tht 
Old  World.  Tail  groMcs  with  uaually  large,  termi- 


ni, stft.    ToMlsU  ISueUinM 

ITczManit). 


nal,  spreading  panicles,  the  small  spikeleta  itur- 
rounddd  bv  lon^  silky  hairii.  .'^pikolot*  nsually  in 
paim  at  the  joints  of  the  articulated  rachis,  one 
iiCflBile  and  tho  otbt^r  |>t^iceled,  ontrflowercd,  with 
a  sterile  lenuna  bi-low  tho  fertile  flower. 

ojficiitarttm,  Linn.  :>^lJl!,^r-cane.  (Fig.  517.)  Stem 
tall  and  stout,  puniclt^  ampSe.  silky.  Cultivated  in 
all  tropical  countries  for  the  production  of  suiiar. 
Native  country  unknown,  but  prohubly  southwestern 
Asia.  Propagated  by  cuttings  of  the  st-im,  aa  tho 
flowers  vi-ry  rarely  pn»iiur^  wuil.  [1h-c  Sitnttr-raar.] 
4.  Sorghum.  .\  gL>nua  of  ubont  thirteen  apeciea 
of  gra88es.  including  the  cuhivattnl  Rorghurn  and 
allied  fomiii.  many  uf  which  are  considered  as  dis- 
tinct spociee  by  some  authors.  Sjiikeleta  in  threc-a 
in  a  pnniclp ;  the  ceintral  spikclut  wjuiilp,  containing 
a  single  perfect  flower  with  a  sterile  lemma  above 
tho  glumuw;  the  lateral  epikolvt«  pcdicvlcd  and 
stammate  or  neuter. 

Uairpnitt;  Pi-rs.  (.-l n*f ro/wjjon  fTnJefirnfi*,  Brvt.). 
J»hn»on -grass.  {Fig.  51f<.j  A  cciarao  perennial 
with  extensively  creeping  rooti^tockn:  stems  uauatly 
."!  to  a  fdct  higii ;  U-avoJi  one  to  two  f«et  long,  one- 
half  inch  wide ;  panicle  open  and  spreading,  six  to 
twelve  incbi-H  long.   Nativu  of  the  wiu-mvr  parts  of 

the  (lid  World  but 
well  ejttabliithed  in  the 
southvm  half  of  the 
United  States,  where 
it  i«  cultivnU'd  for 
fi>rag«.  In  many  parte 
of  the  ^uuth  it  haa 
become  a  pernicious 
weed,  KApeciallv  in 
the  black  lands  of 
Texas.  This  specicji  is 
thought  to  b«t  tho 


PU.  317.  Sat^i-cumiEatttimm 

original  of   the   cnltivAted 
Korghum. 

itdgart-,  Pers.  {Andrtijio- 
gon  Sorghum.  Bnt.).  Sor- 
ghum. (Fig.  519.)  DitTors 
frrjm  the  prt>c«ling  in  its 
largiT  sii«.  annual  roota 
without  rootntock)*.  and 
nttually  large  fruit  and 
seed.  The  panicle  varioa 
nnch  in  thamt  In  the  different  varieties.  This  is  the 
ipeciM  nsaally  referred  to  a«  "millet"  in  China. 
[See  .sWi/Ah'ji.I 

5.  SyotbeiiaiDA  (Oreek.  crop-making).   A  g«nus 
of  gnaaea  of  about  forty  species,  mostly  tropical. 


Pff.  311.    Ubatm-gtam 
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FlB.520. 
ronotrindlu).     A    ifri 


Plji.  :^.    Pan-siue 


with  Bpikek'ta  airnilar  in  structure  to  thtat  at 
Panl('tim  hut  Hrranijeil  in  one-«iile(i,  more  or  It^aa 
digitate  spikes.  C'>inHii!«r(}d  tiy  muny  as  a  section 
(Digitaria)  of  I'anicum 

jwin<7nin»(Ji>,  Ilulnc.  Crab-gnwa.  (Fift-  TiSO.)  A 
weU-knttwn  annual  wwMi  commim  in  ciiitifnU'*!  noil, 
esit-cially  in  the  ijoiith.  A  native  of  the  Uld  World. 
The  stoma  rciwh  a  bciitht  of  ttrct-  fwt  uiid  arc 
hranrhint;.  Tht-y  an*  prns- 
tratc  at  tht;  bast-  and  roiit 
at  th«>  Inwpr  nmJi'*. 

i>.  PaspalumlUrKeknanitf 
for  sornfi  gruKH,  ppnhahly 
milU-t),  A  g<.'nga  of  groititvrs 
containing  about  one  hun- 
iln.-tl  Miiijciew,  in  tlie  warniiT 
regions  of  toth  hemispheres, 
>SpikeletB  one-flowered. 
l)laii<K.'(.mvi?x  or  Hiitteiiw!, 
plli|>lical  or  circular  in  ont- 
lino,  fieMilo  "ir  shurt-pwH* 
ceJed,  arranged  eingly  «i  in 

fiuire  in  a  vne-t?idt'il  n|iikf. 
iower  glume  small  or  obso- 
lete, upiH^r  i;lonie  and  attfrilc 
lemra:!  simihir  in  lent;lh  and 
texture,  mvinbranaceaua ; 
fertilo  lomnm;  indurntod. 
Spikeo  siiiKle  or  in  jiaira  at 
thp  ai^x  uf  thu  long  pc^duii- 
cIp.  or  racflmoaety  dialrib- 
utl^d  alon^  thts  up)>«r  part, 

(iilatatiLtn,  Poir.  Water- 
gHKft,  (Fig,  521.)  A  rathf-r 
coars*.  leafy  perennial, 
growing  in  clum[i»  two  to 
five  feet  high ;  spiken  two 
to  tvn ;  apikidftH  hairy. 
ProduoM  many  Hncculeat 
n.sa.   Gi>liw.n>it      h»««!,  "wve*.    A   native  of 

{Fmnitwrn  n*M,mnm).         Bra«ll.  flOln   WheHOT   It  WB* 


intPKliu'ed  into  this  country  ;  now  well  mtubliahed 
in  thu  gii  If  .■itaten,  where  it  in  looked  an  ae  a  native 
gTa«. 

T.  Panlcum  (Latin  name  for  /'.  Ilaliaan).  A 
Inrge  gimun  of  nnniial  or  purunniftl  gngam.  eon- 
taining  probably  6t>0  or  6(iO  species,  mostly  trop- 
ical, ruproctTiU'd  in  Uk-  Urittvd  Ktatw  l-y  atout  I'X) 
species,  particularly  abundant  in  the  suuthvji^-m 
rtttitfit;  «  fi-w  occur  a^  far  north  a«  Canada, 
t^pikeletji  one-Howeriid,  usually  awnlras,  in  onv- 
Kidtxi  spikes  or  in  mor<^  or  lens  tjilTuBe  paniclcfl ; 
lowi>r  glume  utnually  Hmtill ;  uppor  gliimo  and  iitcrilo 
lemma  membranaceous,  the  latter  soraetimcn  with 
ntamens ;  tM  fertile  k'mma  and  pnU-a  indurated. 

awlif,  .Sw.  i'ara-graaa.  (Fig.  522.)  A  rather 
eoarec,  rmd-iiki-  piTfjinial,  four  to  aix  feet  high, 
with  hairy  nodes  and  narrow  lax  panicles,  six  to 
■fight  inehiMtunK;  producing 
extensively  creeping  woody 
njnn.-ra  which  root  at  the 
nodes.  Native  of  South 
America,  where  it  is  colti- 
valt'd  iis  a  fomgu  gnuia.  It 
is  also  cultivated  in  the  Went 
Indicw  and  Mexico  and  to  a 
limited  exti^nt  in  wmthttm 
Florida  and  Texas. 

mfLtimKm,  Jfic<].  Cuin^ji- 
f^rase.  (Fig.  &'JS.\  A  coane 
pervnnial,  gniwtng  in  dense 
tuftA  to  tfcc  height  of  an 
much  an  ton  feet,  and  pro- 
ducing creeping  rcolMtwclw. 
Inllon'iconwi  a  large,  loose 
panicle;  lemma transverwly 
wrinkled.  Native  of  tropical 
(\frica.  bat  extensively  cul- 
tivated in  tropical  America 
afi  a  forage  |)lant.  Snmewbat  „ 

grown  in  l-lorida.  but  will  not  "«-^-  Xf  ^TZ- 
withstand  froHL  Thiaahould  runmaiwMMi, 
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not  be  confounded  with  .lohnaon-Rrasa.  which  it 
Tewnblvii  Romi'whnt  in  nppcnrnnri'.  It  is  nut  ho 
hardj'  lis  JohnDon-groHs,  and  l»  h<H8  tniiililfuionii'. 
it  farnUbes  much  of  the  roufEhaK6  found  on  the 
Riurkftji  in  thu  Wuut  Indiue. 

miiiaccum,   I.irn,    Brnom-cftrn    Millet.    Hog 
Millet.    (Pig.  524.)  A  ratlii-pcuarm!  annual,  two 
tfl  four  feet  high,  with  hispid  Bheathn  and  Urtre, 
drooping  panicles.   A  native  of  tho  Old  World, 
whoro  it  hm  li^wn  ctiltivuti^  sini^a  {irtthistorie 
times.    Cultivated  in  ?;Bn>|)e  and  Awia  for 
tviai^  und  aif-o  for  the  K-cd.  which  la  uevd 
fur  food,    In  thiacoantry  it  is  cultivuLed  to 
a  liniitL-d   t^xli-nt  for    forugv.    Thiit  in  the 
tnm  millet  of  the  Old  World.   !n  the  I'nited 
StatiiM  thi;  nuinii  niilli'^t  in  {jlivn  to  CJt'ft'irhIi>n 
Ualina.   nttwsiuiw  i>f  its  (juii'k  ({'"""th  it  is 
adB|>t«d  to  tho  Nftrth,  and  is  grown  sdnm- 
what  txtiiiiively  in  the  Dakolajt.   It  is  much 
more  drouRbb-rcfliatant  than  th«  other 
Diilletrt.)   (Sra  MiUd  and  Meadowt  and 
PaMum.] 

(\-us-gatli,   IJnn.    Barnyard   Grass. 
(KigK  52.*)  and  52ti.)   A  commun  annual 
wiwd  probaWy  introdnced  trtim  Knrope,  though 
tr,mc!  fiintw  aro  nativ«  in  the  Unitwl  Stfttvs, 
DifTors  from  the  (ither  siit-citts  in  having  uwned 
8pikelt;ttt,  fur  which  n-uun  euniu  aulburs  refrr  tt 
to  the  gunus  IkJihiockloa.  InflorescencB  a  ract'rne 
of  BhortRpikni.    (Wtatn  fonni*  of  this  ^ixtcieo 
in  sparingly  grown  in  this  country  under 
the  B&ine  of  Japaniitue  hamynrd  mil!ii>t,        ,4aK^| 
Th(w«  nnd  the  fonn  cottivated  in  Asia 
for  the  Kruin  are»onietiniut  known 
at>  PanUtimj'rvmml'ttrum,  and 
Kv  shortiT-awned  than  the 
common  ffiriiw. 

8.  Chatochloa  (Greek, 
bristle-Rrasa).  A  gcniiB  of 
annual  or  perennial 


gruaefl  of  aifiit   furty 
specIeR,  foQnil  in  tho  warm 
r«gion«  of  both  hemiaphfr»«. 
Rpikelets   with  thu  ittructure   of 
PanicDRi,  hut  intcrsperwd  with  rough- 
ened briatlee  which  osually  txttnd  W 
yond  Ibo  Ki>ikL-li.>t«.  Inllore»ceiicii  a  dt^nse, 
eylindrical  spike.   Alxo  knnwn  x»  Srlaria.  Scv- 
er&\  aprcicfl  are  common  wiWh  in  cultivatiid 
8«ll.  V.  g..  C.  virid{»  and  C.  glaura  (Fig.  527), 
foxtail  or  pigeon<gni«i. 

fUUifa,  Serlbn.  Millet.  Hnngarian-grsw. 
(Fig.  B2&-)  A  co-irao  annual  with  thick  green  | 
or  purple  spikH.  cultivat«il  for  forage,  aRpe- 
cially  in  thti  region  of  tJuiGrvat  Pliiiiw.  NatiTW 
of  ih"-  Old  World.  Alito  called  Bengal-ftram. 
{See  iii'Hii  and  Meaiimm  and  PaiilurT*.\ 

9.  Pennltetum  Cirvitk,  fi>3ther  liristle).  A  genus 
of  annual  or  |M^renniu1  graascA  ootnprisinc  tboot 
r*irty  BpeciM,  found  in  the  tropic*  of  both  hemi- 
apherca,  but  more  eepeciaUy  the  eautern.  Spik«l«lfl 

8  24 


as  in  Punicum.  but  surrounded  by  a  clastar  of 
briRtles  whifh  fall  from  tht^  axis  with  thv  spikvlet 
((■xctipt  in  thi.'  cultivated  form).  Intlorescence  a 
racemo  or  spike, 

KinVafum,  B.  and  S.  {PakniecUim  l^pkoidcum, 
Ricti.;  Penuxtiaria  epkaia,  Willd.),   Pt-arl  mil- 
let.   (Pig,  52S.)   A  Inll.  cuanii',  annual  gratu, 
rwemhling  iiurgbum.  hut  having  a  dense  cylin- 
drical inflorescence  Rix  to  fonrtcon  in<;hi^«  in 
longth  and  un  inch  or  le^i!  in  diamot>!r   The 
origin  of  pearl  milk-t  w  tinknown,  but  it  has 
boon  cultivated  in  tropical  .Africa  and  Asia 
for  an  indefinite  period  for  foragi-  and  for 
the  seed,  which  is  used  for  fo<ji!.   It  !.■»  now 
cultivated  in  the  I'nited  States  to  some  ex- 
tent for  forajro,  and  thy  fwA  \t  some- 
,     times  »o!(I  under  tho  n»m«  of  Pencil  aria 
and  Mand's  Wordpr  forage  plant.   Por 
further  account.  6«i   United  States 
I.Vjiartnu-nt  of  .Xgricultnre,  Farmers' 
Bulletin.  N'o,  \m.   [^%-  MilH.] 

!0,  Stenotapbrutn  {Hreek.  narrow 

tr<^rir.lii,   alluding  to  cavilii-s   in   the 

rachia).   A  gtnus  of  griiHses  of  three 

or  four  flpcpies,  found  in  th**  tropifnl 

rogiong  of  both  homi»phort>A.  Spikoletit  aa 

in    Panicum,  but  sunken   in  the  ravities 

of  tbtr  oTie-«ided  broad  axis,  forming  ehort 

»pikeii. 

Mfundaluni.  Ktintie  {S.  AmrHranum,  Schr.). 

.*»l.   Augustine  Crass.   (Fig.  530.)    A  creofiing 

gmas  with  flat  Hti-ms  and  obtuse  leavps,  found 

in  the  southern  states,  mostly  near  the  coast, 

as  far  north  ha  South  Cikrolina.   Thu  flowi;ring 

stems  may  Ih?  ua  muirb  aa  a  foot  high. 

The  plants  mot  readily  at  the 

nodiM  and   fnrm  n  thick  sod, 

and   hence  the  grass  is 

espiivinlly     valuiihio 

for  lawns  or  for 

holdiiig    vm- 

pii.  SIS.  '^^^       banlnnenba, 

Barsy«rt  eiSM 
(r'aiiirun  i'ntDaUt\. 
Cornoion  i,wnwl  (orm. 

both  in  sandy  and  in  macky  soil.  The  American 
plant  is  conHidiiri>d  distinct  from  the  Asiatic  {S. 
diinutialvm,  Kuntu>).  It  is  known  locally  aa 
ChArloston  lawn  gra^i  and  mifision  grass. 

1 1.  Oiyui  (Latin  name  for  rive),  A  gi^nus  of 
gruweri  compriiftng  about  six  apticies,  occurring  in 
the  tropics  of  V>t)i  li>-ml.->pherai.  AQvalic  plants 
with  flat  leaves  and  terminal  panicles.  Spiki-lvts 
one-lowon"!.  strongly  t1att«^n(Ml  laterally;  glumea 
mu(Th  shortor  than  thu  Kpikulel. 

jufiM,  Linn.  Rice.  (Hg.  .'):{i.)  .\n  annual  grass, 

native  of  southcasltm  Asia  4n<l  ostcnsiwly  oolti- 

vntcd  in  tha  warmer  regions  of  both  hemispheres 

for  the  grain,  which  is  used  fur  food,    [See  Riet.] 

12.  PbaUrU  (Grwk.  shininn.  referring  to  the 

se«d).  A  gvmis  of  gnowes  of  ahont  a  down  specie*. 

nostly   in  snuthom    Kuropo.'  but  five   in    North 

Antrlca.   laflorwicwce  a  .ipike-like  panicle.  Spike- 

Iet«  one-flowered,  strongly  flattened  latterly,  artio- 
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main  01 


PlK.  J2». 
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{ JVFumrtMm 


Fl|.  S». 
TiUnrfncUU 


iitntf^rl  nbnvc  the  usually  winf;- 
keeluU  flumes.  Below  th>;!  lonima 
arr  two  iiiirrow  or  brmUe-fornied 
sealvs,  whicli  represent  niflimen- 
tary  flowerH  or  atcrilt  kmmas. 
FiTtiln  Idmma  hard  and  ehining  in 
fniit  and  tliwt'l)'  «]ivt*loping  tlm 

arun^inaeea,  Linn.  Reed 

Caiiiiry-craM.  (Fig.  sa2.)  A 

perennial  grosa  from  »  cn^ep- 

inK  rootstock,  growing  to  the 

hviglit  of  Iwc)  to  four  fi«et. 

with  a  narrow,   branched 

nnniclo.  Nalise  in  ths  north- 

GFQ  half  of  the  United  States  and  also  in 

Euro[«  and  Asiu,  where  it  occnra  in  w«t 

meadow  Itiiid.  It  is  an  im]iurtBnl  hay  plant 

In  the.  northern  part  of  the  flrpfit  Plaina 

region  and  to  the  i<a«Cward  p<.>rli«;is  inori.' 

oApttcially.   A  variety  with  stripwl  luaveK 

IK  cnlti^iktod  for  omamont  under  tho  nnm<! 

of  ribbon-i^aas, 

Ca itarKtuiif,  Lian.  Canary^raw.  (Fig. 

thlM.)   An  erect  annual,  with  a  compact, 

ovoid  Kpiktt  or  ht-ad  aVmut  an  Ini-h  lona. 

A  oativBof  theOld  World,  btit  introduced 

in  waat«  placea  in  America  and  alBo  occa- 

eiunally  uiillivati'd  fur  its  «fd,  which  is 

Urt-.-ii  for  bir>l-food. 

13.  Antbouatlittffl  (tJrcck.  yellow  flowon).  A 

fuaa  of  three  or  four  specieH  of  tlurnriean  Rtassea. 

one  of  wMch  ti  AOoasIoDBlly  cuIiivaUni   in  iliii^ 

oonntry  as  a  fora^  gran.  Spikelets  one-flowered. 

with  twonneqnal  glomM,  two  nnrnw  M-aU«  rvpn^ 

sentinFt  rudimentary  flow#nt  or  sUrile  l<>RiTna«,  and 

a  pi-rfiKt  flower  with  a  l<:inma  shorter  than  th« 

{■Inmefl.   Ammatic   annual   or  perennial    grassus, 

with  contracted.  «pike-like  paniclia. 

odoraiitm.hiaa.  Sweet  Vernal -grass.   (Pig.5S4.) 


,\ 


\ 


Fix.  SW.    et.  AlCIMtlBe  KM! 
(WUneupkntm  tteunJaiiiMl 

A  per«nnial  eweet-acented 
grasA,  n&tive  of  Europe,  bat 
now  jntroducvd  and  widely 
(lintriboted  in  the  nortli«ni 
half  of  the  United  9tat«8.  It 
i»  rart^^ly  grown  in  mixtures 
for  meadowH ;  it  imparts  ■ 
swoet  odor  to  the  hay.  It  ta  an  infurior  foddtr 
plant. 

14.  Arrhen«tberutn  (Oreek,  arrkt-n,  masculine, 
and  ather,  awn,  rt-fcrring  U)  the  awned  atamiaate 
flower).  .\  genua  of  six  species  of  pfrennial 
gr-iRs^  niiLivd  of  the  Old  World.  J^piktlets  two- 
flowervd,  Iho  lower  sLaminate,  the  teminii  lH>aring 
a  twisted  and  gcnicolato:  dorsal  awn.  the  upper  per- 
fect and  ehort-awned  or  awnless.  InHorL-ncf  nee  a 
narrow  paniclu. 

datiwi.  Boauv.  Tall  Oat-graiSL  (Pig.  53rO  A 
tafted  ];nu<8.  two  to  I1v«  feet  high,  sparingly  cul- 
tivalud  tvT  hay. 

If).  Phleum  (Greek  name  for  a  kind  of  reed). 
A  gonufl  of  nnnual  or  jiflroBnia!  grawes  natire  in  th« 
temperate  regions  of  buth  bemiaphenw.  SpikeWto 
onu-lli^wun.^,  lakTiilly  comprMM.-d - ktelod.  toe  thia 
lemma  ahort*r  than  the  glumes,  Inftorencence  a 
a  dr-nxe  cylindrical  Hpikt:-lik»  panicle  Wrminatlng 
the  culm. 

praUR$e,  Linn.  Timothy.  (Fig.  536.)  Natire  of 
Knropo  and  extonMivdy  cultivntwt  in  the  cooler 
parts  of  Xorth  America  as  a  forage  plant.  A  ehort- 
iiwd  ptTennial  with  nn^ct  hWxba  itiid  bulbous, 
thickened  baAo.  In  New  Englaad  thia  iit  often 
known  a.i  HenlN-grn.**. 

16.  Alopecunia  (Greek,  fox-Uil).  A  genua  of 
annual  or  M-TenninlgmHaeaof  abaot  twenty  fipcciea, 
found  in  u\v  l^-m]wr«t<i  ri-gioiiHof  both  hfrmispherf*!. 
Spikeleta  one-Howe7«d,  laterally  campressed,  citiate 
along  tli«  kecia  of  the  glumi.?,  li-mma  awncd  from 
the  back  ;  palea  umtally  none.  InHoreaceDCC  a 
d«nH6  cylindrienl  or  ovate,  rtpiki-like  jianicle. 

;jru/>rn«i>.  Linn.  Meadow  Foxtail.  .4  hardy  perwn- 
nial  graw  from  a  creeping  rootstock.  with  leafy 
atem  and  cylindrical  paniclfc*.  Ocoiwionally  grown 
in  meadow  mixturej  on  wet  land  in  northeastern 
United  States. 

IT.  AxDiso^ilIa  {4^>reek,  Bond-loving).  A  genus  of 
grasses  of  one  or  two  species,  occurring  on  ttbe 
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landy  i<L>ashon:  of  EuntjiL-  unil  Arnviicn.  Spikclctn 
flne-^nw«r«cl.  rather  larsK  and  chartaceons ;  rachilla 
jiroldiigi'il  Mt  a  briHtlii  behind  the  palea.  Inllores- 
cencH  a  narr'>w.  apike-liki^  [mnic'le. 

arennria.  Link.  BL'ach-ifraiw.  [Vig.  r>S7.)  A 
coarse  jwrennial  with  rigid  culms,  long,  tnugh, 
involute  leaves  and  exU?nsivt-ly  crwiHnK  nmt- 
stocks,  nutiru  along  the  eiandy  (thorw  of  ttie  Greub 
Laktis  and  on  the  Atlantic  coant  as  far  south  as 
North  Ganilina.  Much  umit  in  BumpeVj  bindithift- 
ing  sand,  and  rwently  ushI  for  the  same  pur[Kjiiu< 
in  thli  iiountry,  nntsbiy  at  G«M<in  (j.il«i  Park,  ^ait 
Francisco,  and  on  Cape  Cod.  Propsftated  by  trans- 
plaiitiDt;youni;p]iint«.  [Por  further  information,  dca 
UiiiUti  StdtcB  I'tp.irtniciit  of  Agricultuw,  Buniuu 
of  I'lant  IniiuRtry,  Rull-ftinfl  N'or.  i"7  and  lii".] 

18.  Agronis  ((^rvi'k  iiamo  fnr  a  kind  of  gra^g). 
A  genas  uf  grasses  incIudititT  about  one  hundrecl 
iip>iric!t,  moRtly  perenninh,  diatribiit4vl  over  the 
entin?  globe  in  th«  cooler  part^.  ^pikelets  one-flnw- 
ereJ,  the  U<miaa  shortar  th»n  the  irlumoH  and  oflon 
Bwni.'<]  from  the  back ;  palsa  ^mall  or  wuoting.  In- 
6orfMcenco  a  panide,  varying  from  contract»l  and 
spikolikv  to  vt-ry  open  and  dilfu*?, 

alba,  Linn.  RL-d-top,  (Fig.  5;W.)  An  upright 
perennial  with  nhnrt  rtyititockn  and  modiirnlel/ 
opon  and  spreading  pnnicl««.  Calea  one-half  to 
two-thirds  !i£  long  f\s  the  lomma.  Thin  speciea  is 
TarinhlL-.  One  form  (var.  vtil-^arif,  Thurb,;  A.  nd- 
garit,  With.t  is  more  tufted  and  haa  more  delicate 
culms  and  jianitW.  This*  form  Ih  mon-  frenuenlly 
found  in  lawtis  and  u|)en  wwnIb.  It  is  sometimes 
awnod.  A  varirtj  uf  A.aiba,  with  more  <^(inlr«et(«d 
panii'lee  and  with  extensive  stolons,  is  (mllivated 
u  a  lawn  graiM  under  the  nam«  of  crwpinir  K^nt. 
It  m  ea|>e«iult>-  useful  in  the  Middle  Atlantic  states, 
where  it  is  too  warm  for  blue-grass  and  ton  cold 
for  Reriniiilu.  In  tlnglaad.  A,  aHa  is  calletl  Piorln 
and  ben t-^'r.-u(s:in  parts 
of  theSoathit  inknown  fflff. 
a*  Herd's  grnM.  '  "'" 


ooniiui,  Linn.  Rhode  Island  Bent.  (FNg.  539.)  A 
delicate  perennial  rnsembling  the  smaller  awned 
form«  of  A.  ailn  ruli/ari*,  but  the  \a\v&  is  want- 
ing. Much  of  the  seed  sold  under  thi^  name  is  A. 
aOin  rttlftari*. 

VX  Cyoodoa  (Greek,  dog-tooth).  A  genaa  of 
four  Bpetiw  of  jK^rttnniiil  gratww  In  the  tro[>ical 
regiouB  of  both  homisphi-re*.  SfikeletA  one-flow- 
ered, awnless,  seswile,  in  two  rows  along  oni?  .lide  of 
a  slender  u.\i8,  forming  uniUtoral  Hpikvs  which  are 
digitate  at  the  apei  of  the  culm. 

Diwf yZ/m,  Peru.  {C-upritJa  /*iiir()/(oji,  Kiititw).  Pcr- 
mnda-graos.  (Pig.  540.)  Stems  extensively  creeping 
and  rvotint;  at  the  nodi-n,  or  in  cultivate  or  dandy 
soil  forming  stent  flattened  rootatocks.  On  pCKir 
*H)il  the  Uaves*  are  short  and  tlie  growth  low,  but 
in  motsl,  rich  soil  it  may  grow  tall  enough  fur  huy. 
Vnry  common  in  the  soiitliem  Ktates,  where  tt  in 
the  mf>ft  valuable  graw  fur  summtT  pi^tufs.  It  is 
also  useful  for  lawns  and  for  holding  embankments. 
In  cultivutt'd  fields  it  becomes  a  |M;eliferou^  wtTcd, 
.ind  is  then  often  called  wire-grass  or  joitt-grass. 

21.  Holcus  (GrtHjk  name  for  a  kind  of  grasa}.  A 
genus  of  annual  or  perennial  grasses  cuntainiug 
eight  sfn'i'it-a  in  Korojie  and  .■Vfrica.  Spikoleta  two- 
flowi-red,  the  lower  perfect  and  jiwnlojiis*,  the  upper 
Htaminate  and  awned.  Inflorescence  a  dense  termi- 
nal panicle. 

kmiYiwr,  Linn.  Velvet-grafw,  (Fig.  541.)  Volvely- 
puSescent  tlirongliouL  It  la  gt-ni-rally  considered 
a  weed,  nnd  find»  U!>e  as  a  furagi-  crop  only  in 
jiartx  of  the  Pncilic  Dorthwtwt,  notably  aboot  iSiget 
Sound. 

21.  Avtnt (Latin name foroata).  Agenusofabont 
fifty  Hpecies  of  graucs  in  the  tcmpcratv  rvgions  c( 
tho  Old  World,  II  few  in  America.  Spikelets  large, 
two- to  sii-flowered;  glumes  memhranoug,  longer 
than  the  l1aw>erH;  lemma  with  a  donuil,  twiak'd 
awn  (or  in  cultivated  forma  utmight  or  sbaent). 
Inflorescence  a  spreading  panicle. 
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saiiwt,  Linn,  Oat.    (I''ig.  542.)    An  aDnual  with 
Qoddicg  spikolcts  nnd   many-ntTved   f^iutnax,  the 
nwna  of  th^  p«raUt«nl  Ii>tii- 
iDiks  straight  or  wanting.  A 
ccmmoD  erain  tliotighl  liy 
many  to   nave  oriKin&ted 
from  tV*  wiiJ  out  (X.  fulm. 
Linn-.  Fir,  !>!;!).  whii^h  d  itfers 
in  having  a  gunictilal^   ami 
twiHt^  awn,  and  a  dociduout; 
lemma  more  or  Iws  covered 
wilh  rvJ-bronn   haira.    The 
wild  oat  Ik  aixiniljintly  inlrn- 
duixi]  on  ihf  Patiliccoaot. 
K  variety  {A.  Jatua  j)/«- 
iiTiitii,  P«i»irni.)  18  uut  for 
hay  in  WaahiiiRton,  and 
thia  and  an  allitd  f>p:-cioJi 
(A.  barbaiat  lirot.)are  u»ed 
for  pastomt^'  in  Cali- 
fornia.  [See  OaU\ 

22.      Dactylii 

(Greek,    tin^^r).     A 

genvB  of  graRHea  cotn- 

priilngonospMiMor 

several  closely   allied    speciea, 

native  in  tliu  nurthum  part  uf 

tho  Old  World.  Spikulele  three- 

tt>  five-flowfirwi,  in  it^nm  fiwci* 

cIm,  thv«e  funning  a  tflumeratw 

panicle,  spreading;  in  flnw«r  hut 

c^ntriwif^ln  fniit.  GEtiin<^:*onc- 

to  three-nerTcd,  th«  lemma  live- 

nurvLfli. 

glnmcntia,  Linn.  Orchard- 
i;ra«s.  iFig.  544.)  Commonly 
pultivated  in  the  northern  xtates 
for  f«ru({w  and  extcnuivi'ly  es- 
caped in  vfttAU-  places.  It  ia  of 
c<jnsidt'rat>ld  imptirtanccin  Ken- 
tucky, aouthiTti  Indiana,  Ti-n- 
ni-iitwte,  North  Carutina.  weatt-m 
V*ir^nia,  W«at  Virginia  and 
Maryland. 

23.  Cynosums  (Cr^k,  do^^'it- 
tail).  A  ftentu  of  fonr  or  five 
specioa  uf  praitnve  found  in  the 
north  temperate  rotnona  of  the 
Oil)  World.  Hpikclcta  of  two 
fwrma  in  mnfill  fa.vict««,  Ihtwc 
farming  a  derui?.  H|iike-like  pan- 
icle;  li.-niiinal  .<piktOi*ta  of  thtt 
fascicles  two-  111  four-fiowerod, 
perfect,  the  lower  Hpikelet 
atcritc.  cuQsistinK  of  many 
linear  one-nerred  Klumnt. 

crittiilus,  Linn.  Crratvd  Don*'*- 
Utl.  iFig.  fj-l.*i,)  .K  perennial 
gr»>tK,  iini!  to  two  fwt  high,  with 
fine  iind  chietly  radical  teavea. 
Occiuiinnnlly  town  in  f^nMiniK- 
turee  but  withoat  mnch  forage  value. 

24.  Poa  (Gn.-fk.  for  fodder).  .K  genus  of  alxinl 
12G  8pecii?fi  of  gTBHaea.  chiefly  in  the  cooler  reKlona 
of  both  hwii)i«phere«.    fiipikel«t«  two-  to  aix-flow- 


or  Juii»-iiM(  ffna 
pratmtti). 


ered.  the  upp^rmiwl  fliiwiT  more  ur  lews  iutpvrfwtr 
glumas  one-  to  three-nerved,  keeled ;  lemma  keeled, 
five-nt^rved,  nwnlpfw.  ln(torc--tc(fnKi'  a  more  or  !«»«■ 
spreading  panicle.   Annuals  or  perenntalB. 

araclinijmt,  Torr.  TexaB  Blue-gra^.  (Fig.  GAt^.y 
A  di(Ecions  iH^runniul  gru^s  with  running  rm>tBtock». 
The  iitaniinati^  and  piAtillat^  pani-cliw  are  dlHtinclly 
different  in  apgwarancv,  owing  to  the  fact  timt  tW 
Ipmmafl  of  the  statninate  spikeleta  are  Rmooth  whils 
thoHo  of  the  pintillale  >tpik<>k't»  nm  densely  lorifr 
woolly,  which  character  nt  ODt;«  distinguishes  this 
specie;). 

anriprata,  Lian.  Canada  Blue-grase.  (Fig.  TAl.y 
A  i)erennial  wilh  ncalttired,  flattened  stems,  Blx  to- 
twenty  intlieB  high,  from  creeping  Tootatucks  which 
form  a  strong  tnrf.  Panicle  comparatively  ^malt 
and  narrow,  jk-cansio  of  the  chnracUriBti'i;  shajM.'  of 
the  atem  it  ia  called  Hat-etem  in  the  middle  Alle- 
ghany rceion.  In  New  Encland  and  in  some  other 
locaiitiea  it  is  known  oa  btuo-grot^s,  but  thiH  nam9 
should  \k  reBlricted  to  Faa  pralmm.  It  ia  flfei> 
Bometimes  callt*^  wire-gruse.  The  fuliagi;  lias 
a  peculiar  blue-green  color.  It  in  a  native  of 
Europe  and  uf  the  northi>rn  part  uf  America. 

nfrnomJix,  Linn.  Wood  Meadow-grasa.  (Fig.  .^US), 
A  tall  perennial  (one  to  thrive  ^H)  with  open  spread- 
ing panicle,  four  to  nix  incliea  long ;  epikelcL* 
moatSy  two-  to  three-flowered,  lemma  weliby  at  hatw, 
keel  and  marginal  nenea  pubescent,  intermediate 
nerves  glahroiin  and  obscure ;  lignle  very  abort. 
This  t^nrupean  epecii^s  is  ueca- 
sioually  cn!tivat«l  as  a  meadow 
graaa  or  in  mixtures,  and  hits 
escaped  iu  the  northeaatern 
atates.  It  is  adapted  to  shaded 
Bituslions.  Probably  not  n«- 
tiTO. 


nc  l».    t>Mall<rf  blue-nus 
(knra  (ivm  profnuii).     I. 

■lalkfilct;  *L  florvl  ulipDMl: 
n.  flipfd*;  a.  cliiiUMi  p<t. 
tmit  ke*l :     If.   tljtmra;    ■. 

e.  tythj^;    r,  rm^lllUlk 


DAM  IAhi  praCnr 


vmfnma,  Linn.  Kentocky  mue-grBiK  (Plgtb 
r>49-5i>l.)  A  {HTi-nnlal  graw  ci'i'wing  ia  tafta,  bub 
producing  abundant  rootstocks  by  wkich  it  immui 
fomiK  n  Arm  aod.  PanitdLt*  spreiuling  hut  not  dif- 
fnae,  two  to  five  inches  long.  Spi&elets  mostly 
thrtxs  to  fivc-flonrerod ;  Ictnma  mucb  aa  in  the  pro- 
coding,  bot  tho  intonn«diat«  imttm  wore  promi- 
nent. A  valnable  eraan,  native  in  th«  northern 
pnit  of  both  hemisfuerw  and  widely  cultivated  fur 
pasture  and  lawns.  It  doea  not  thrive  in  the  South. 
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(rVtoro,Gein>.  (/".wTofiM.Ehrh.).  PowlMeadow- 
fira«.  (Piff.  i>i'i2.)  This  grass  (.losuly  resembli-8  P. 
nemorati».  It  usually  gruu-H  taller  and  bus  a  larger 
Itaniclu.  I'robttbly  the  hwrt  characU'r  to  dintingiiiiih 
between  the  two  is  tho  liEulfl,  which  ia  tnfiora 
is  uktut  thrcu  niilliin6tt:r8 
(one-eighth    inch)    long, 
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FIk.SSI.    Fowl tneadow-Eiau         mcadow^eiau   il'i^      FU 
lAii  IHthira  i  is>t  enUiiicd  (nir-iiiful  and  «nUiri»d 

tplkclet,  nlkclBE. 

whiU>  in  ntmimiUf  it  is  evaruely  mi_>:iAurulfti>.  This 
apwiiM  ia  nntivi'  in  the  northern  part  of  Amorica 
aa  well  as  in  Europe.  It  hot*  leoa  incorrectly  re- 
fvircd  W  /'..ffui'ci,  Linn.  Somctimca  known  asfaUti 
red-top. 

triinaHn,  lAan.  \io\ieb-Hl&\kf.-^  Meiidaw  -  jcraas. 
(Pig.  Iif)3.)  In  ^>ni-ral  a.[>pearaiu->-  miichreseinblEiig 
P.  yra/pnjfM,  but  Tisii.illy  with  a  Urjfer  and  more 
]i])r<tiu(ing  paniplc.  It  riilTcrJ  in  thft  ahin'nt^c  of  woll- 
developed  rootstocks,  in  the  ehuaths  rough  to  the 
louchlliciic*  thitcummon  iiiun<.0>and  in  the  {['•'iTDoii 
marginul  nerve.'*  tif  thflfrnmn.  Occiwioniiliy  grown 
in  niixliiri'a  for  meajlnw!*.  A  native  of  Enropc  but 
«si'ii|)ik]  fruin  cultiratitui  in  tbu  ni)rlheast«n>  Ktatas. 
It  is  adapttxt  to  nhailM  situations. 

25.  Fettuea  (l.atin,  stntw).  A  f^nvs  nt  about 
eighty  species  of  mostly  [>erennial  Kraweft,  scat- 
tvrcd  ovvr  all  part^  of  the  globe  but  cliiclly  in  tou- 
|i«rate  rtigiun^.  f^pikeleU  Beveral-Kowerea,  glamee 
narrow  ami  ncnlc  ;  li'mmw  rnuiuk-d  on  tlie  back,  or 
kseled  at  Hpvx.  ofE«n  uvrned  from  the  tip,  faintly 
three-  to  five-nervtrf.  rather  h:ml  in  ttfxtnre.  In- 
flor«8cenco  from  a  narrow  racyme  to  a  fprefiding 
panicle. 

tiatior.  Linn.  Tall  Pt-acuo.  A  tall  grata  {three 
to  four  feot)  with  large  Hat  leavea,  large  but  rnther 
narrow  jianicle  am!  largu.  (5vp-  to  tcn-flowcrod. 
uwnluuspikelets(abuutone-tialf  inch  long).  Native 
of  Europe  and  ciiltivatvtl  for  fora0&  IV«(iu«ntly 
MCSptxl  from  cultivation.  A  smaller  form  (rar. 
;»r(i(nt*i'j!,(;ray(Fig.  SM);  E.praU7i>it,ilaie.),witi\ 
narrower  p&alok'  of  fewer  8pikelet«,  ia  more  com- 
monljr  caltiratw)  untler  the  nam«  nf  meadow  FoMiie, 
an\l  IS  a  mere  valuable  agricultural  grnss^  Some- 


timea  called  Itandall  grass.    The  tall  fescue  mabaa 
a  ranker  gniwih  than  the  meadow  fc^^ue. 

orino,  Linn,  Sheep'B  Fescue,    (l-'ig.  .t.t.'i,)    A  low  ■ 
tufted  piirr>nnial  without  root^tocka  having  nnmor-l 
0D8  very  narrow,  wiry  hasal  leaves,  narrow  paniclefl^T 
aiid  #hort-aM-n(.>d  kmnias.  A  vari&b'Ie  species,  nativ*1 
of  temperata  rogiuna  uf  the  northern  hemisphcr&f 
Mnch  valued  in  Europe  an  a  paato 
grw«,  specially  for  shiiep.  but  little 
grown  in  this  country,  Vurietieo  or 
cloMtly  allii-4l  Rpnci^  of  tJiin  gn  nndur 
the  names  of  varion»-leaved  feacne  {F,  \ 
hdtrQphyUa),  hard  feaciie  </'.  duriu^i 
cuk),  and  tine  k-Bved  or  slender  feAcaal 
{F.  i/miiij'i>lui). 

ruhra.  Linn.  lli?d  Fescue.  (Fig. 
r>.'i6.)  ReKEtmblea  V.  trv'ma,  but  usually 
larger  and  with  a  more  apreadjngl 
panicle.  DiHtinguisfaed  chiefly  by  Ihfl 
pruscnci;  of  «ihorl  rootstocks  or  crwp' 
mg  basee  of  the  stems,  which  ar« 
ofUm  red  in  collar.  Homi!  varietiMiarel 
native  along  the  Atlantic  cMut  and  in 
tho  wttitiTn  mountains. 

2(i,  BromQS  (Grut'k  nanw*  for  oat«), 
A  genus  of  about  one  hundred  specie 
of  annual  nr  p*-rrnnial  gra-woA,  moatl] 
of  the  north  temperate  zone.  Spikelenl 
Bcvcnil-fiuwcred  ;  Icmmaa  rounded  on 
the  back  or  ahiirply  kcelwl,  five-  to 
nine-n^Tvwi,  two-toothei]  at  the  apex 
and  awnwi  from  between  tho  teeth,  or  sometimoii 
awnl^u.    Inflorescence  a  panicle  of  rather  larg^J 
erect  or   pendulous   i-pikelets.    I/O«vo«   flat.    Ourj 
native  apecieit  iir«  all  imrvuniaL    Several  anauslf 
introduced   from  Europe  uru  trouhlwume  weeda, 
such  08  cheat  or  chtsa  (li.  Ktalinut). 
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inermii,  Lesrss.  Russian  Itrome  grnMi.  (f'^'g.  r>.^7,) 
An«r«ct  per«nnialtvoto(iv«  feetViigh,  with  ittrong 
creeping  rootatocka  and  a  li>a»e,  ajK-a  panicle  four 
to  aix  inchvs  long.  SpikcIeU  acarcvly  Rattened, 
erect,  about  an  inch  long,  ain)le«.s.    Native  of 
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EurOpo,  tiut  recently  intnxliicej  into  this  country 
and  priKving  a  vuluablv  furagv  grasA  in  thu  North* 
Kisft,  fnmi  Kan»fui  to  North  Pakota  anil  WashiiiK- 
ton.  Called  also  smooth.  Hungarian,  Austrian  and 
awnlexs  hromif  ^raiw. 

greallnas,  Linn.  Chi'**.  Chi'at.  (Fig.  558.)  An 
annual,  one  ta  three  feet  high,  with  «pen  panicle, 
smooth  HhuiithB  and  ^hort-awned  fpikeiete.  A  com- 


riimmi"!  til  olitikt  flnlila,     II  ia«*  once  lup- 

mna  weed  introduc^il  from  Europe  bub  cuHivated 
for  forag«  in  Oreiro^n  ami  WaahinRton.  A  closely 
allied  speciea  (H.  ntennmnii  annmu.tatit»)  in  cnmmnn 
titd  can  ha  Aiatmxaiihi^  by  the  pubeacent  eheatha 
and  the  lette  ritpd  and  tMrg'ii  IctnmB,  eepeciallr  in 
fruiting  apikftult!,  Tlio  idea  that  chcas  nsy  torn 
into  wheat  a  now  one  of  the  curi<^i»itit;ft  of  a^eul- 
tural  tradition. 

umWotdrx,  H.  It.  E.  RMCOfugnw.  (Pig.&r>9.)  A 
tall  nnnunl  (one  m  three  feet)  with  an  open  panitrlo 
of  broad,  much-flatti;nMi,  nearly  or  quite  awnleea 


^5 


epikelsts.  Native  of  South  America.  CuHivstc-d  in 
tne  flouthem  atat««  for  wintor  forage.  Also  called 
arcCic-RTaaa,  Schrader's  brome-craaa,  Aualraiian 
brome  and  Australian  uat^. 

'J^.  LoUum  (the  old  Latin  name).  A  genus  of 
six  iijwciost  of  gra«.i<!s  in  ndrthtTn  Kuroiw  and  A*ia. 
SpiketeCa  Beveral-MouiT^d,  solitary  and  -tesaile  on 
a1k-rnat«  eid<:«  of  the  rochi^,  pl&cc-d  with  the  cdgfis 
aeain»t  th«  axis,  fomiiag  a  two-rowed  spike. 

limit ijlurum,  Lani.  (L,  IliUu^in,  A.  Br,).  Italian 
R>'«»graiu.  (Fig.  500.)  A  short-lived  perennial  or 
■careeljr  mare  than  a.  birinni.-!].  Spik^'K-tx  with  nwna 
about  as  long  a»  tho  Ivniinn.  On  the  Pacific  coEutt 
Boraetimee  called  Australian  rye-Rraaa. 

perfiint,  l.inn.  rv-r^nntal  Rye-gra«#.  (Fig,  561.) 
Similar  to  the  preceding,  but  eom«what  more  per- 
aistcnland  with  awnlt«^  H}<iki.-let«.  Long  cultivatod 
in  England,  whi-rv  it  ia  highly  esteemed  aa  a  forage 

28.  Secsle  (l>atin  name  for  rye).  A  genus  of 
grasses  coDtaininft  two  apecies,  one  of  which  ia 
■widflycultiTdted.  Native  jn  the 
Old  World.  SpJbelel*  two-flow- 
6rud,Bu[itary  and  tucrviilo,  alter' 
nato  on  opponiLc  Bidtaof  acon- 
tinnoiw  rafhis,  forming  a  dense 
teriuinal  apike.  iJluniiw  narrow 
and  pointed:  lemmas  keeltnl, 
fiTo-nervod,  long-nwnttd  from 
the  apex. 

cmale,Uua.  Ry«.  {Fig.  56^) 
A  well-known  cereal  in  common 
cottivation  in  all  coid  cliniatea. 
(See  Rye.] 

29.  Tritlcum  (l-atin  name 
for  wh^flt).  A  genu?  of  t«n  or 
twidve  ppeci^fl  of  thi,-  Mcdit«r- 
nintnn  region.  SpikL-K'te  two* 
to  live-i!nwen^,  aotitary  and 
MMtaitf,  alti'rnate  on  oppositv 
aides  of  thu  rachiM.  forming  a 
dense  terminal  spike.  Clam^a 
ovot*.  thrwe  to  many-non-ed. 
AnnuaU. 

raiiivtm.  Lam.  (T.  rulgarc^ 
Vill.).  Wheat.  (Fig.  TAZi.) 
A  comninn  grain,  long  cul- 
tivated and  exi»ling  in  well- 
marki^d  races  and  numi'roim 
varietlea.  Th«  siiikek'l^  may 
be  awned  (beard^l  or  awnleaa 
(Bnoolh).   [J^-t-  \n<^t.] 

SO.  Agropyron  (Oreek. 
wheat-grasrt).  AK«.-nu.t  of  about 
thirty-five  species  of  pt-rcnnial 
grasses,  dutrilnited  in  all  tem- 
perate cliniati'8.  KiiiMi'U 
three-  to  sevvral-Sowered,  soli- 
tary and  Hsailtt  at  each  joint 
of  the  axis,  forming  a  tenninal 
spike.  Glumes  narrow  and 
pointod.  Differs  from  Trttinim 
in  the  »hapn  of  tlwi  glumes  and 
in  hnf  ing  the  k>mma  deciduou;  Pli.  *»■  'J«')"»n 
with  the  grain  U>  which  it  ad-         m'-iwtvtHm). 
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bor».  Comiaonlv  cnllod  wheat^grasBeB,  In  native 
meadnwtt  in  the  Northwest  Hevcral  specie*  are  otil- 
Iiefl,  MptKrially  A.  orfiiii-nlnJt',  .Stribti.,  callwi  blui- 
stem  and  blue- joint  in  the  Rocky  mountain  region 
(not  the  btuQ-atcm  of  th«  jiraim  utatcR, 
A  BilwfKtgmt   fv  r- 


nT<U8,Muh).,norof 
Minnesota.  Cak- 
tnagrogliji  Caaa- 
dctisu),  und  the 
slender  whpat- 
griws  of  Montunu 
tind  Witshing- 
ton   {A.   tnuTum, 


ru  »i. 
Pnreanlal 

(Ltifi  II  i» 


Fit.  5fi2.    Rr«(^>nik 


Fin  ten.  VrhMiTnli- 

cilia  atUxi^iinii, 


Vnsey).    The  tiefJ  of  the  lattur 
is  now  a  commercial  article. 

rtpensi,  B«ftiiv.  Qnsdc-graa*. 
(Figs.  1^,5(>4.)  A  perennial  with 
R  cr««pinK>  seversl-jointftd  root- 
stock.  Culmsraay  reach  four  feet 
in  huigbt.  Leaven  numoroiiK  and 
linear;  spikoBirixtu  twclvu  inchi-Jt 
lone,  erect ;  8|»1celeta  on  opposite 
aid(4»  of  a  Jointed  and  grooved 
raehis,  erect,  four-  to  eiRhUflowered.  Glunn'8  acato 
or  nhort-awni-d ;  lemmjia  smooth;  palea  acute  or 
slightly  roundtd.  M»o  ealk-d  cimch-grans,  twitch- 
^a^  and  tjuilch-Kraxa. 

3t.  Hordeum  H^atin  namv  for  barley).  A  gi:nu» 
of  ahniit  si-Ueen  Bpt-ciefl  of  frames  in  both  henii- 
(i[ihi<ri.i*.  Spik>?I«ts  oni"  -  IlowiT^fl,  two  to  three 
tof^ether  at  isach  joint  of  thu  articulated  rachis, 
forminjta  donM  ti-rminai  Hpike.  OltunQa  two,  nar- 
row or  bmt](;  form, 

i^lsare,  Linn,  (or  U.  taticum,  Jess.).  Bsrk'V. 
(Pigw.  287,  ij65,)  Av-dli-known  cvrcal  culttvutvii  in 
nil  cool  climaleii.  There  are  nomially  throe  epikcltta 
in  a  graap  at  each  node,  each  with  its  pair  of  awn- 
tike  Rlitmes  :  each  lemma  atsu  luni;-awnMl.  If  ail 
thn«  iipikelotfl  nre  developed  iind  form  t^ins.  cix- 
or  four-rowi>d  barley  la  produced,  nccor<iinj(  as  the 
lateral  apikektfl  on  each  side  fonn  two  dirtinct 
rowaor  ore  coalvficul  into  unc.  tn  two-rowt-d  barluy 
the  lateral  Apikelet^  are  staminate  and  do  not  fnrm 
grains.  Th*  in-ain  in  ninul  vnHttlies  adlierrs  to  the 
lemma  in  threshinff,  bnt  in  the  naked  barleys  it 
fall*  out,  Ri'«rdle»»  harloy  is  a  form  in  which  the 
awne  are  abort  and  much  [li:^ti>rle(i.  (Sw  Bnrlf^. 
Aulboritic*  dilfvr  in  praotice  as  to  09©  «f  the  two 
specitic  naoics  \  either  is  allowable] 


L  iUmUvrt. 

The  foilowini;  \»  a  limt  of  the  more  important 
riKMint  works  treating  wholly  or  in  part  of  North 
American  granae-i.  In  aditition,  iberv  arv  numvrou^ 
local  florae,  monn^raphs  and  technical  articles  in 
botanical  journals  that  nro  not  reaiiily  nccf-!»ilil<> 
to  the  ci^neral  n-ad»r,  ManunlB  and  gK-neral  wflrke ; 
Deal.  Oraasea  of  North  America,  Vol.  II,  IKIG; 
Brittnn,  Mariial  of  iIil*  Flora  of  the  Northern  Statwi 
and  Canada  {1901),  Secutid  edition,  IStV.;  Itritton 
and  Itrown,  An  Illuiitrateil  Flora  of  the  Northvm 
Dnit(>d  States,  Canaila  and  th»>  liritiEh  PoaaeiOiiuns, 
Voi.  i,  1J<%  ;  Chapman,  Klora  of  the  ,'!oHthom  Uni- 
ted Stales,  Third  edition,  1897 ;  Coult«r,  Manual  of 
the  Itotany  of  the  Kocky  Mountain  Iteition, 
IBHG  ;  'jTuy,  Manual  of  thu  liotany  of  tbv 
Northern  ITnited  HtaU's.  Sisth  edition,  1S90 ; 
Hackel,  The  True  riraasw,  translated  from  the 
Gi<rman  by  Scribnivr  and  Southworlh,  1890; 
Small,  Flora  of  the  Southeaat^m  lJnit*«i  States, 
1903;  WaUon,  Geological  Surveyor  California, 
Botany,  Vol.  11^18^!0(the  graaaes  are  byThur- 
ber);  Monographs  and  special  papL-n,  Uniti-d 
States  Government  pob- 
lications:  Hitchcock, 
North  American  Spwivs 
of  .Agrostis,  Bareati  of 
Plant  Inilu-ttn',  Butlotin 
No,  yS,  1906;  Hitch- 
cock, North  .American 
BpociflB  of  LvptochliNt, 
Bureau  of  Plant  lnda»- 


Vit.  S64.   Qiuutic-fTau 
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try,  Bullwtin  Nn.  3a,  1903; 

Merrill,  The  Native  Spyciea 

of  fha'tochlon,   l3ivi»ion  of 

AKtoatology,  Bulletin  No.  21, 

UXXI;   Merrill,  The  North 

American  Spccicnof  Spartina, 

Bureau  of   Plant  Industry, 

bulletin  No.  9,  i^rZ;  Piper, 

North  American    Species  of 

Fwtnca,  Contributione  from 

National  Hi.-rbariam  10.  N'o. 

I,  1906;  Scribncr.  American  Oraeses.  L  DivieloD  «f 

AjtrostoloKV.  Itulletin  No.  7.  IIKXI;   11,  DiTwioB  «f 

Agr.wtiilo/v.  BnlUin  N'o.  17.  1901;   III.  Divfaion 

of  ARTostoiouy.  Bullatin  No.  20,  1900;  Shear.  A 

Itiiviaion  of  the  North  American  i?|<«:iw»  of  Bnnniia 

Occurring  North  of  Upxico,Di vision  of  Affrostology. 

Bulletin  No.  23, 1900;  V«»y,  lllniitrRtionii  of  North 
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a.n  Grasses :  \'ol.  1.  Gru8««  of  the  Southwent, 
Vol.  II,  GrasBGS  of  the  Pacific  Slop»,  1893, 
Divisrion  of  Botanjr,  Rulk'tin  Nmt.  12  snd  13. 

HEMP.    Canaahu  /.ativa,  Linn,     Vrticatea.    Piga. 
566-571.   [Seflalao/^rjJianta.] 

By  J.  N.  ffarptr. 

An  auniinl  iltaTii^iiR  p1nnt,  reaching  &  baiglltof 
ton  feet  nod  more,  j^niwn  Tnr  it*  Inn^  bBSt  fiber, 

snd  for  itn  s««dii. 
StAininato  flowers 
droopint;  in  axil- 
lary p.inicIeM,  haT- 
ing  fiv*  fii>|)&l9 
and  five  atamens; 
))UtiIlAti>  floweni  in 
abort  spJk«iH,  with 
on«  sepal  folding 
about  the  ovary. 
Leaves  digit&te, 
with  five  to  8rvcn 
nearly  linear, 
caarwi-tootlied  !«af- 
lieta.  Hemp  ia  prob- 
ably native  to  cen- 
tral Atta. 

Fl|.  M6.    BUQp.    Sutulnals  (li>w*r'      „.  , 

vhmto;  a.  pUtl llnta nn J  b,  -tmn-       H\»tOry. 

oiiuMr  ■(  iflfi.  Hemp  iia»   Dean 

cultiviiti-d  for  c«n- 
tnriea  aa  a  fiber  plant.  It  waa  grown  by  the  uarly 
GrwVs  and  probably  by  th»  ancient  Ksyptians.  It 
has  been  crown  in  this  country  for  about  130  years, 
thrHcvil  Ii;ivingbw;n  lirouirht  from  FVance.  During 
this  timo.  ito  cultivation  hafi  been  confinod  chftfly 
to  about  twflvA  r.oiintivii  in  ci^ntral  Kentucky,  in 
what  in  known  a*  th«  bluL'-t'nuK  region, 
For  the  last  forty  or  fifty  year«,  however, 
the  induwtry  hns  spread  into  n  number  of 
other  stdtva.  notalily  Missouri,  Illinois, 
Nvbranka,  (3khihumii.  Minn^-^fotu,  New 
York  and  California.  Notwithstanding 
this  exten.'i ion  of  tho  indii.Htry,  ntne-tentha  >>.. 
of  the  hemp  crop  of  Amt^rica  \*  still  (prtiwn 
in  Kentucky. 

Dnring  Iho  years  it  ha*  boen  grown  "^ 
in  K^ntocky,  probably  ao  other  crop  has 
broutcht  an  euuiLl  rvvttnuv.  A  few  years 
Inforu  tho  Civil  War  it  contributed  more  „»« 

to  the  wealth  of  crinlral  Kenturky  than 
all  other  crops  combintHl.  At  that  tiin^, 
Kentncky  produced  annuaJly  38,(X)0  tons,  with  a 
groM  rocnipt  of  *2,280,000.  During  tho  war  the 
Indnstrf  declined  but  revived  a  few  years  lat«r, 
sad  again  di-cHnfMl  owing  to  the  um  of  iron  and 
juto  in  tho  but;tf'<ig  of  cotton.  Hemp  is  now  arvA 
Tarii^ly  for  making  bnrLap,  twine  and  carpet  warp. 

Prodaetion, 

According  to  the  Twelfth  Censns  then  mn  In 
1899,  9&1  farma  prohieinfr  hemp.  viUi  an  anrage 
acrcagv  of  lO.i^  and  a  total  acreaKo  of  16,042.  Tlio 
average  prDdnction  per  acre  wna  T'i2  pounds,  worth 
$31.06,  or  4.6  cent«  per  pound. 


The  fipina   for  hemp  in  the  Twelfth  Census 
(IdOO)  are  as  follows: 


Asm* 

Ppwnfla 

TbIu 

ArkaiMM    .   •   ■ 
Califi^rnta   .   .    . 

lillSoiN      .... 

UJMOuri  .... 
Kentacky    . 
Xubruka    .  .   . 
PnnntylruiB  .  . 

1 

&O0 

"83 

10 

14.1OT 

638 

3 

420 

&so,ooa 

516,400 

2JXM 

10,3OS,'56O 

306.400 
3,860 

920 
45,000 
21.784 

100 

468.4&4 

10.762 

228 

' 

16.M2 

11.750.630 

$546,338 

CvUiire. 

Tlw.  iwiV.— While  hemp  will  grow  on  almost  any 
land  containing  a  large  amount  of  humuH.  it  does 
best  on  weli-drain^Ml  silurinn  linii.-«toni)  fni\\».  In 
Minnesota  it  thrives  on  drift  soils.  Tho  uiotslure 
content  is  the<  important  factor.  Theaoil  ahould  be 
prepared  thwrouRhly  by  breaking  with  a  turning 
plow,  plowinj:  uiiout  six  to  eight  inchea  deep,  and 
by  repeated  hnrrowings  and  rolling. 

U<^inp  growH  HO  tail  and  den^e  that  it  kilb  weeds 
by  smothering  them  better  thiin  any  other  farm 
crop.  A  good  growth  of  hemp  is  effective  in  killing 
even  Canada  thistle  and  quack-graiw.  It  leavnn  the 
soil  in  excellent  condition  for  any  succeeding  crop. 

Seating- — The  boat  resultn  are  secured  by  aow- 
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ing  with  a  sevcn-tnch  wheat  drill,  running  it  botli 
wayi».  Tho  so«l  ia  »own  at  the  rate  of  one  bushel 
per  acre.  It  is  aown  about  two  inches  deep.  After 
sowing,  the  land  ahoold  be  rolled.   Kemp  ehonld 
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not  be  sown  very  thii;k.  ImcauM*  in  thinning  'itniAt 
it  will  crowd  out  muny  plants  and  the  siza  of  the 
hemp  atalk*  will  not  Iw  uniform.  The  bt»\.  lihtir  in 
obtainied  from  sXaWa  about  one-haLf  inch  in  dism- 

«ter;  if  a  thin 
Btand  is  so- 
cured,  Che 
stalks  fre- 
qui^ntiy  will 
grow  to  W 
three-faurtha 
uf  an  inch  in 
d  i  &me te  r. 
Ht^mp  drilled 
in  gives  a 
ranch  mori> 
iiiiiform  *t»nd 
than  when 
»own  krnad- 
cant,  l>ecaa«« 
allof  theet-wis 
are  pIiK*d  at  a 
d«pth  to  have 
KUltiiri^ntmoia- 
immeiiiate  ^rinination,  and  the 
Repent^  oxpcrf- 


j.?;>,^/wj<'. 


Fl£.  I«8.   B«ni[>:  lUlalnalt  flo-wojslDdl- 


tnre   to  inaure 

ymiig  plnnt»  get  an  even  start. 

ments  liaiv  ehovrn  thai  it  dom  not  pay  tc  till  hemp 

that  IK  inU'Jidwl  for  fibur. 

The  (earlier  thL>  sDed  ifl  planted  in  tbo  spring  the 
more  aAMirano  thtr*  will  be  of  a  gomi  crop. 
Hi!inp  requirw  a  \nr^  »riiuunt  of  moisturL*  and 
should  he  high  iini.ugh  to  whatle  the  ground  and 
thoji  conserve  all  water  th^t  may  full  in  the  early 
summi^r.  The  aver&){«  time  of  plantiuK  fur  eii;ht 
years  at  the  Kentucky  Bx)H^<rimi-nt  Station  wiui 
April  2ri.  The  young  plants  began  to  come  up  in 
about  un«>  wwk'it  tim«. 

It  has  hKwn  found  by  long  experience  that  tha 
aeeA  thnt  givon  the  hat  ntiiultii  iw  Hiwcred  from 
China.  The  Kentucky  Experiment  Station  has 
t«eted  the  valae  of  3  number  of  Japant-s«  rarivtie^, 
but  none  ha:^  given  a*  gowt  r«ault»  ae  thiNW  from 
Chinese  seed.  The  first  year  the  imported  fleed  is 
planted  the  yield  ia  niudi  Iws  than  it  i.^  in  iucdrifi- 
ing  yeare.  Growers  say  that  after  tho  Chinsie  hemp 
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hemp  grown  In  America  for  sead  pitrpoa«8.  About 
twDanajts  per  acre  are  stiWD.  Thin  iaoftenplanted 
in  hiiln,  seven  fe«t  apart,  in  rowti  six  to  eight  (eeC 
apart.  About  fuur  stalks  arv  )iormilt«d  to  crow  to 
the  hill.  Thia  hemp  is  carefully  cultivatc-d  and 
kept  free  from  oil  wwids  and  gruftsve.  ThL-  seed  ia 
utwd  in  the  makins  of  oils  for  jiaintA,  for  liird  and 
poultry  fijod.  and  various  other  purposd.  Tha 
yield  of  seed  is  fiftwn  to  thirty  boahelB  totheacre. 
A*  much  &»  forty  dollant  p«r  acre  i«  oftt'n  rvalixvd 
from  hemp  seed.  The  seed  muiit  not  be  stored  in. 
bulk  or  it  will  heat. 

FcrtiHtert. — The  Kentucky  Station  has  experi- 
naentt^i  for  a  niinilier  of  years  on  thi-  iiso  of  c«m- 
iDLTcial  furlilizcnt  on  hemp,  and  the  results  aboir 
that,  by  the  use  of  100  pnundn  of  nitrate  of  soda 
p«r  aer«,  throo  to  four  hundn^l  pounds  moro  ftbor 
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has  been  grown  for  a  number  of  yisara  it  dejrener- 
abes  and  they  sei?k  newly  imported  seed.  There  are 
no  well  marked  varieties. 

Smif-irroiFiny.— The  hemp  that  is  planted  for 
seed  ia  sown  on  the  river-bottoms.  .\  narrow  strip 
alotifc  the  Kentucky  river  productis  aoariy  all  of  Uw 


can  ba  erown  to  tho  acra  than  on  unfertilized  land. 
When  160  pounds  of  nitrate  of  soila  and  160 
pounds  of  muriatv  of  imtash  an?  H»i"d  lnt'<"lh4!r.  at 
least  four  to  lire  hundnxl  pounds  mor^'  (ilier  ara 
iin(!nrod  than  on  the  nnfertiliEed  areas.  Arid  pho»> 
phatoi<to<ia  rot  whow  a  mnterial  increase.  Nitrat« 
of  .toda  ji^vee  better  n«ulb»  than  doetf  tiulfatv  of 
ammonia  or  dried  blood.  Thu  primo  roquircment  ia 
for  nitro^ien.  and  it  should  be  fumiiOied  by  apply- 
ing eommerrial  fertiliw!r».  or  by  barnyard  or  grwn- 
manures.  A  li>|Tumin«uB  crop  can  be  alter- 
nated with  the  hemp,  and  in  partfi  of  th« 
South  thi«  can  bo  don«'  in  the  game  year, 

Cutliiig  and  kandliag. 

The  lirst  blossoms  appear  about  the  flr^t 
we>:k  in  July,  and  h«mp  s^own  April  25  will 
be  ready  for  cutting  about  the  (init  of  Sep- 
t^'mbiT.  Mo,"*!  of  thn  hemp  grown  in  Ken- 
lucky  i»  still  cut  by  hand  by  means  of  a 
knife  made  especially  for  this  purpose, 
Howfvcr.  much  has  recently  been  cut  by 
especially  deaigned  machinery.  The  yield 
from  the  handcut  Attld  is  greater  than  that 
from  the  machinery-cut  lield.  and  aome  fannen 
maintain  thnt  there  Is  enough  dffT«rence  to  mako 
up  for  thi'  ^n>nler  expense.  The  hearieet  liber  ia 
found  on  the  intemodc  next  to  the  (TTOund,  and  if 
the  stnbblo  is  l«ft  any  length,  a  great  quantity  of 
fiber  is  losL  It  usually  coeta  about  one  dollar  per 
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acre  ta  cut  by  machinery  and  three  dollars  per 
acre  lo  cut  hv  hand. 

After  the  hemp  ia  cut,  it  ia  Hpread  evenly  over 
the  SToand,  the  bucto  k-ine  pincod  down  tli«  hill 
if  there  is  Ji  itlupc.  The  stalks  are  placed  in  par- 
allel lines.  In  abitiit  one  wi^f^k  it  in  sufflcit-ntly  dry 
to  rake  up  into  >[n(ill  1)uiiill(.-».  Ttii-se  bnndloti  arv 
tind  with  Rtnatl  xtatkB  nf  hemp  .in<i  are  placed  in 
shocks  (Fig.  i-m  or  xtaeks  (Fig.  5701.  The  Ken- 
tacky  Experiment  Jitalion  has  ahown  that  it  paya 
to  stack  the  homp,  n.*  thi^  lowt  of  fiber  in  ni>t  do 
great  and  the  quality  ia  much  improved.  i>tacked 
hfm|>  rcta  tnoru  e.v.-nly  and  maki*  a  much  Iwtter 
fiber  than  when  ahucki-d.  In  thi?  latter  can*,  too 
mnch  of  thp  outer  layer  flnnharns  and  over-reta, 
Hu  shiickx  ure  liulile  tii  Mow  d'lwn,  ^nxally  tn  th« 
daroajie  of  the  crop.  The  shocked  hemp,  however, 
ft  mnoh  I«m  <>xp«nfliv<}  to  handle  and  can  be  Rpn-od 
out  at  different  periods,  so  that  the  quantity  rott«d 
at  onn  time  am  Iw  contn^lW. 

If  the  hemp  IK  ullowei]  to  remain  on  the  ground 
too  long  after  cutting,  it  will  Hunbura  and  the 
quality  will  bi- dt-striiynd.  It  rwinirrt*  conjiidentlilt) 
jodgment  to  stack  hemp  to  uvuid  the  sunburn. 
Caro  iihnuM  bo  taken  not  to  ntack  it  before  it  iji 
BnS^iently  dry,  a»  it  will  hi'itt  in  tho  vtack  with 
nnoh  ii^ury  tcf  thu  quality. 

IhUtiiff.—Wtoai  tlif  middle  of  November  or  the 
flrst  of  December,  the  hemp  in  taki^n  from  the 
stack  mill  spread  over  thvi  ernund  an  Mon  otairk- 
iaa,  to  r^t,  a  pn>ce8s  which  sepnriites  or  lil)er:ite« 
tho  ba«t.  If  tho  wathor  conditions  are  favurahle, 
it  irill  ret  in  about  two  monthii  iinttici4-ntly  to  broak. 
Ideal  wcuthvr  condition*  for  rvttini;  aiv  altLTaat^ 
freeiinj;  and  thitwing.  with  an  occiu^tonul  snow  that 
doeii  not  remain  long  on  tin:  icround.  Early  and 
late  rvttinf;  are  not  m  good  a*  wtnt4^r  retting :  nnd 
hemp  retted  during  heavy  freejj^s  is  much  botl*r 
than  when  min-ri-ltiil.  After  thi'  hemp  has  retted 
atifiiciently  to  allow  tho  filler  to  break  readily  from 
the  hards  (or  "hurdx").  it  tiliuuM  Ve  placed  in  shocks 
to  girevent  further  rttting.  Tlio  artiticiul  mctlioda 
of  retting  have  never  been  completely  Biicc*s«ful. 

flmiti«.v.  — The  filwr  is  ri-movi-d  or  extracted 
from  the  other  timoe  by  the  proces*  of  bre:iking. 
Moot  of  thp  hemp  of  Kpntupkv  ia  still  broken  by 
the  old-fiwhtoncfl  hand-hriikv  tliat  h»ii  Wn-n  in  um 
Sot  men  than  one  hundred  y«ar3.  Large  sums  have 
been  spent  in  trying  to  di^-TiM  machtnLTy  for  thLi 
operation,  but  m  far  moot  of  tho  attempts  have 
failed.  Within  ihw  In-i^t  year  or  no,  hownver,  ma- 
chine* have  l)erad«8igned  that  promEM  niccwsfully 
to  bmk  the  hem]). 

ilarkding. 

After  being  broken  in  the  iicld.  the  bcmp  is  tied 
up  in  hankA  of  nix  to  eight  pounds.  The«e  are  put 
In  about  150-pouni]  bult-.i,  which  are  t»krn  to  the 
markpt,  where  tho  hemp  is  rehandled  by  the  dealer. 
The  ruhundling  conslxta  in  ninning  the  hemp 
through  hackleKof  various  degreen  of  lineneiB.  Tho 
WJtle^  homp  iii  shipp^l  dirivlly  to  th«  twine 
mannfacturer.  The  beat  hemp  fibers,  which  arc 
wau-vr-n'iuti,  ct>mo  from  aliriioJ,  especially  from 
Italy  and  France. 


Rriurnii  jier  aprt, 

Sullk'ient  Heeil  to  sow  an  acre  costs  about  $3 ; 
the  breaking  of  tho  land  coAta  $1.2.*>;  harrowing, 
50  cont«;  breaking  and  rolling.  GO  cc-ntd  :  drilling 
the  s«ed,  iV)  cent^  ;  cutting,  %'A;  tying  and  nhock- 
ing,  $1.25;  spreading.  .50  cmtd ;  taking  up  and 
shocking.  r>0  centa :  putting  in  stacks.  $£;  break- 
ing, $1  |:ii<r  hundrwl,  or  about  $1.5  jwr  acrA,  thus 
making  the  total  cost  $27  per  acre.  Twelve  hun- 
dred pooniia  K  consi(i.>r>^  n  good  crop,  and  l.KOO 
pourdjii  is  oft-jn  pi-o.luced.  The  avtrng«,t  prico  is 
about  live  cent«  jit-.r  |iound.  making  a  gross  income 
of  ¥60  t-o  $90  |N;r  acre,  or  a  ni't  income  of  $38  to 
$C!i  per  acre. 

Eiumiu. 

Theh«npplantisnitijwt  tofawaaaniiss.  There 
is  fi  parasitic  plant  tbat  It  txotHa^  a  great  d<^<al 
of  damajce  to  the  crop  in  central  Kentucky.   This 

Sara<tite  belongs  to  the  broom  ta^ka.  It  him  been 
iacasaed  in  several  bulletins  issued  by  the  Ken- 
tucky .Station.  Cntworitii*  and  a  umall  My  Wfj/aayitt 
/ultd'irjM}  sometiniett  damago  it  surionsly. 

MclhoilA  rmjihyed  in  \ebrtuka,  Valifontia  and 

Xl  navol<x;k,  Nuliranhn.  wberu  bunip  follows 
hemp  or  a  crop  leaving  the  soil  in  cfjually  good 
cirindition.  Oi*<  land  is  prrimred  and  the  seed  sown 
and  covered  at  one  oj)w:Uii>n.  A  trac'ti<m  engine 
draws  a  gang  of  plows  followed  by  a  harrow,  then 
a  Kpoci.il  drill  and  a  accond  barmw  to  covex  the 
seeds  and  settle  the  soil.    The  hemp  i»  cut  with 


Fig.  171. 


Ibinp-ciMiiiiiE  ducUnc  ui  otancloa 
in  Ktntuck)'. 


ordinary  mowing  machines  with  an  attochmen' 
to  throw  the  sl^klk^  fmonthly  in  the  direction  lh« 
macbinit  i.i  going.  The  rtatks  lie  where  they  fall 
until  rettwi.  They  are  then  raked  up  with  horw- 
rakes  and  taken  to  the  iwwur  brake,  condisting  of 
flnt^  rolI«ni  followed  by  beating  wheels,  which 
prepares  the  fiber  in  tho  form  of  long  tow.  In  Cal- 
ifornia hemp  ia  cut  with  sjiecial  wif-rakc  r<.aper«, 
bound  and  nvL  up  in  shocks,  until  conditions  are 
favorable  for  retting.  It  is  ihtrn  spn^nd  for  drw- 
reltingand  aft<*rward  broken  on  the  Heaney  hemp 
brake,  similar  to  tho  one  at  Hiivi.diK-k,  making  long 
tow.  At  N'orthlield,  Uinnesota.  hemp  is  cut  by  salf- 
binderw  of  special  connlrnction  and.  after  curing  in 
the  Hell],  19  water-retted  in  tanka  and  broken  by 
machinery,  producing  a  light  yellowish  (ib«r  some- 
what like  Italian  hemp. 
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LUi-ntturt. 

U.  Mollt&rd,  Experimental  Investiftationa  on 
Hi>mii,  Bill.  Soc.  B*t.,  Francft,  50.  1903;  Vin^T, 
ExpurimenU  with  H«m[j,  Khtrzyaene,  IfKIl,  No.  47. 
48 ;  Hvv.  in  f!liiir,  Opnitn.  AKron.  (Jour.  Kxpt. 
Undw.),  :t  (1902).  No.  2.  pp  34ft-S49 :  Evewey.  The 
Hemp  Indiwtry  in  tbtt  United  .States,  rniiUnl  Stales 
Deparlraiiiil  of  AKricullure,  VearlRKik  1901.  p}'. 
Ml-5Iyi;  Boycp,  Hemp,— a  Practical  Trpa- 
tiiio  on  fhti  CiiLtur«  q1  lU<mp  for  8>^<><i  An<l 
Fiber,  with  a  ijkulch  of  the  History  aii<l 
Nature  of  thu  Hump  PLint,  Oraiiffv  Jtidtl 
Company,  New  York.  UKX). 

HOPS.     Hnmittat    Lapw]v»,    Linn. 

By  Jared  Van  Wajfenen,  /i*. 

A  MrenniaL  twininj;  herb  pro<Ju- 
aag  burs  or  "hupa"  Ihut  nn-  usud  rn 
the  making  of  beer.  It  has  lung 
ahwt*  of tt'n  reachioE  twenty-flv<?  to 
thirty  ftwl  in  a  ru-iuuii:  ruugh  hniry, 
the  stems  having  minute  prickloe 
pointing  downward  ;  Iouvcm  ovnte 
or  or bic alar-ovate  in  general  outline, 
deeply  thret-ltiK-d  (tfomftimc-ii  fivu- 
to  seven-lobedi,  or  the  upper  ones  not  lobed  ;  mar- 
gins rtrongly  and  uniformly  dt-ntate ;  iwtioles  long; 
BtarninEite  llowers  in  panlL-les  two  tu  six  inches 
long;  linpH  (mature  pistillate  eatkinsj  oblong  or 
evoiij,  locwo  and  pati«>ry.  »itrftw-yollow,  often  two 
tnchca  or  more  long,  glandolnr  &ncl  ocloriferoDFi. 
The  hop  has  a  tuugh,  fibrous  innL-r  bitrk  and  a  color- 
lesa  jiiiire  which  makra  an 
IniWililt-  xtain  wn  whiiu 
fabrics.  Tbt>  stemx  climb 
as  mnch  an  thirty  feet  high 
liy  th«  b«>giiininK  of  ihw 
HowerinR  period.  lengthen- 
in^  from  it  wdl-markml 
terminal  "head,"  and  nor- 
mally twining;  by  rotntiTi>; 
Mpirully  around  Ihuir  Hup- 
pnrtii,  ■Vliick-wi8e'*or  "fo]- 
iuwin^  thi>  mm."  Thu  hop 
it)  diaM.-iouR,  i.  e.,  the  piotit- 
lal«  an<i  elaminate  fl>jwum 
arc  borne  on  aoparatQ 
plantA.  The  fruit  may  hv 
rvuarded  a«  a  vompacl  cat- 
kin, lar).:e!y  made  np  of  tha 
iixiiJ  togvtJiar  with  thu 
large  foliaceoua  brscu. 
encb  of  which  is  cnvcnKl 
at  it«  boM  by  a  yellow, 
grantitar,  ra*tn-like  mate- 
rial calli-il  lujiulin.  This  is 
the  esaential  principle  in 
tVii;'  hop,  and  Imimrti*  tho 
bitter  taHt(>  to  beer.  There 
are  also  a  few  aeeda,  althoagh  AOi-d-prodnction  ia 
irrcjnilu'  and  Bciuity.  a  lare^  proportion  of  the  fer- 
tile Bowon  failing  to  mature  ftiiM).  The  plant  Itt 
anuMBlly  drougbt-resulant  and  j^ruwa  most  rapidly 


Hg.  5?3.  Hop.  ri>iillftt« 

Hbin'ri  In  ehitlnmor 
niktii*.  kiiil  nti  limit- 
■ddiiAl  down. 


In  extremoty  hot  wi-alher,  somittimnfl  iacreaaing  in 
length  aa  mnch  as  a  fool  a  day.  Tho  slemg  eling 
closely  to  a  |>olo  or  string  and,  when  once  well 
etarted,  will  follow  it  with  very  littlL-  trouble.  Tho 
growth  ij4  almost  wholly  increase  in  length  until 
the  beginning  of  the  Hvwering  |»eriftd  (mid-JnIy  in 
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Hiv  YotIe),  after  which  short  compound  lateral 
Iiranches  an;  thrown  out  from  the  u\ihi  of  Ibts 
leaves,  on  which  the  8oweTa  apiwar  and  the  plant 
cfasftt  to  "run."  Botanicalty,  the  hop  is  cinoely 
related  to  hump  unci  ix  iuclDiltid  in  the  g»at  nottl« 
family. 

Gtograpkical  dudrifrntinn. 

There  are  few  planta  that  are  nwro  widely  grown 
than  the  hop.  It  \»  native  In  Rurope  and  ta 
rejMirtwl  from  prsftically  wvury  European  country 
and  from  (Canada.  Australia.  Kew  Zealand,  Tas- 
mania and  other  ('oiintries.  In  the  United  StatfB, 
where  it  hatt  been  an  imjMirtftnt  crop  in  iH>r(ain 
actions  for  at  leaat  a  century,  ita  commercial  pro- 
duction is  limited  to  four  etatoK,  in  thu  order  naiuvd: 
(h-egon.  California.  New  York  and  VVai-tibgton, 
although  at  limttt  it  hat*  been  grown  in  Wificoniiin, 
Michigan  and  Vermont,  The  relativtf  importanco 
of  the  crop  in  New  York  seems  to  he  on  the  declina 
while  it  ia  interfacing  in  tho  Woxt,  owing  to  the 
better  climatic  coniiitions  and  che8|ier  methods  of 
production.  Tho  wild  form  of  the  plant,  which  dif- 
fera  considerably  from  the  cultivated  hop,  although 
easily  recognisable,  is  found  along  certain  alluvial 
CTeek-bottoma  of  the  northeastern  UnitMl  StalMiu 

Ths  United  Stata*  Department  of  Agricultura 
makiti  no  ofDcisI  estinisto  of  production,  but  by 
the  best  obtainable  atatistica,  in  the  five  years 
ending  with  1905,  the  total  prodaction  of  the 
United  states  haa  ranged  between  39.000,000  and 
fil.000.00f)  jioondfi.  In  the  same  aeriea  of  yt-sra 
about  20  per  cent  of  the  crop  haa  bMn  ex)Kirti^. 
The  I'nitMl  Stat<>a  returna  lew  than  one-fifth  of  tha 
world'it  total  production. 

.'ibi7/.--Tlie  hup  se<:mA  to  adapt  itaetf  readily  to 
a  widti  varifly  of  soils,  provriU-^l  only  that  th-=?y  are 
wull  drained.   In  porta  of  the  Bast  it  i<  iTOwn 
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NTclj-  on  ricli  iilluvid  dvok-lottoins  and  on 
SBiulHtoiie  hilla.  v\  rich  Handy  loam  that  is 
moist,  liut  nut  wvL,  is  iirttfenitile.  The  i.-mtinii-rcial 
value  of  the  cuiW  hup  de[H;uil«  very  luridly  on  itx 
color,  s  bright  straw-color  lifinjr  the  idi-al.  and 
thia  will  not  Iw  HL-cun.-d  un  soiU  in  which  nilrogim 
iii  too  abundant.  A  slinhtcJevation,  protected  from 
north  And  iL«>rlhwi:st  windi<,  and  i<lviiing  toward  thu 
eaflt  or  sfiutheast.  ta  preferable. 

Afonitn*,  — III  (turtina  a  htip-yard  En  the  East 
a  lilferal  dre.sHinKtif  twelve  to  twenty  tons  of  farm 
niancri'  jnir  aire  is  frii]ii(mtly  appIicHi,  After  tha 
crop  if!  (i^titlilishLvl.  the  {^enenil  method  of  iigHiiuriii); 
ia  by  appljinga  (tond-siied  forkful  of  stable  manure 
on  the  crown  of  tb*  pUnt  in  the  fall,  thu*  serring 
thi-  two-fold  purpose  of  fertilieing  and  a  protective 
mulch.  Ia  tht;  niiriii^  it  i»  worki-d  into  lliu  soil 
about  the  hill,  SoraelimeK  manure  is  used  helwcen 
thr  TOWK  with  good  resulu.  Th«  Ur)!«  amount  of 
nitrogen  in  tarra  nmniiru  ha«  eometiniet)  cuusM 
©xcenBivoleaf-RrDWiliand  a  green,  undeaitablehop. 
Thi«  has  k'd  itdmi:  of  Ih.-  bo-*t  (p-owera  to  alternate 
the  manure  with  applications  of  commeruitil  fertil- 
Uers.  L'S|ice.iuil>  tlmsc  cciitaitiing  a  largii  jHirtcnt- 
ftfe  of  pota;ah,  as  wood-ushc:ii.  So  far  us  quality  is 
conc«mMl,  it  in  wisest  to  depend  at  least  partially 
DQ  eommercial  m<Lnur<«.  (ttxiA  rpialily  h^is  hei^ti 
Menred  from  broadcastitiR  one  ton  per  acre  of 
wood-oshos  in  the  fall,  and  applying  f^)t)  pounds  of 
Kronnd  bono  at  the  first  boeinK  iii  th«  apring.  The 
larKMl  yields,  however,  fKvm  to  follow  the  applicti- 
tion  of  the  maauro  to  the  bitlH  in  the  fall,  assiaUtd 
by  an  application  of  commerrial  fertiliwr  at  the 
Qrst  bucini;  In  the  spring.  I'oiiBibly  the  hif^hest 
yield  piT  acre  ami  the  V'St  marki-t  ijuatity  are  not 
cnmpatihte.  In  the  richer  and  new*r  soil*  of  tho 
Wwt  little  attention  is  yet  paid  to  fertilising. 

/'ropotfo'i'"!.— Hi)|w  arc  always  propa- 
2at«d  from  cuttincn  of  the  underground 
Bteinti.  callfM]  "roots."  Th«-«e  are  groblwd 
from  the  ninneni  of  «ttaV 
liflhtHl  h  ills  and  cut  into 
piecw  havint;  twt)  to  »ix 
'  uye^  each,  and  four  to  eight 
inchw  !onK>  They  are  set 
oat  in  spring  as  early  aa  poe-  ^i 
Hible.  at  the  raw  of  two  to 
four  ptecMi  in  a  hill.  tht> 
vntcen  being  tiix  to  eight 
inchwa  apart  in  Ihtf  hill. 
Some  growers  set  the  cut- 
tinfcs  op  right  in  bok-a 
pancheti  with  a  bar.  This  method  is  mora  diffi- 
cult, but  is  said  to  give  nnorir;  compact  hilla  with  a 
better  root  system.  The  topx  are  brought  tvva 
with  the  «nrfac«  of  the  ground,  and  they  are  then 
hillMl  up  two  or  thiw>  inches.  Thv  cutting  must  not 
ba  allowed  to  dry  out  completely,  SometimcM,  espe- 
cially in  the  warmer  parts  of  thv  Wo«t,  it  id  ncc- 
Msary  to  idant  the  ruttingH  as  soon  as  thoy  ore 
mMe.  or  hwd"  them  in  on  moi.tt  groond.  The 
hilU  are  usually  placed  about  seven  feet  apart 
Mch  way,  which  givwi  700  to  nearly  9(X)  hills  per 
■crv.  Many  growers  have  found  it  advirialiU-  to  set 
oat  about  one  per  cent  male  plants  to  cause  seed 


prodcction.  thuis  incruusing  v«ry  appreciably  tho 
weight  of  the  crops.  In  other  cAses.  no  attention 
in  paid  to  the  i-a^xv^.  Roots  are  comnicniy  sold 
in  the  East  by  the  bushel,  bnt  .«onietime.<<  by  tha 
hundred  "seta.''  Their  prit'o  fliictuati'ji  v*ry  widoly 
ami  may  form  a  eun;<!d<>rablo  item  of  expense  in 
estaliiisEiing  a  new  yard. 

.SiiK'v  the  hop  yields  no  crop  in  the  East  until 
the  second  year,  it  is  the  univenal  custom  tn  plant 
it  with  some  other  cmp.  Corn  in  vomeliinra  iwed. 
letting  a  hill  of  hops  take  the  place  of  every 
alternate  hill  of  com  in  each  alternate  row,  Ob- 
jwtion  haw  In^on  olferwl  to  corn  for  thia  purpose  on 
the  ground  that  it  shades  the  hops  too  much.  Pota- 
toc^o  and  beaat  nri>  usi-d  in  the  snmo  way.  This 
permits  clean  cultivation  and  good  care  of  tha 
young  plants.  Sometimed  the  ho|ia  are  pbnted  aa 
usual  and  then  the  tield  is  sown  with  oatt^  a 
method  that  has  nnthing  to  coimmend  it.  The  hop 
Is  a  plant  that  roquireu  dean  and  eXM^ling  cultiva- 
tion, Thia  companion-cropping  does  not  apply  in 
California,  whir^re  tho  plants  get  an  «arli<T  start, 
being  set  out  in  January  and  February,  and  pro- 
diioe  a  fair  crop  the  first  year. 

.\  yard  <;ommonly  attains  its  bert  condition  two 
to  four  yearn  aft^-r  sfttting,  and  by  careful  atten- 
tion and  ruplHntiiigof  hills  when  necessary,  it  may 
be  maintained  for  ten,  and,  occaaionally,  fifteen 
yftara.  Prohahly  six  to  twelve  ywirs  may  be  takon 
as  thei  average  prolitabb  life  of  a  yard  when  good 
care  is  given.  There  is  difticully  in  getting  n  new 
plant  to  grow  in  the  place  where  an  old  one  has 
died,  and  when  the  entire  field  is  plowed 
up  and  replanted,  care  must  he  exercised 


Fit.  S>*-  Haps  ia  null, 

Ttii»v  I'ura  or  ■)ro1i)li-i  an  lh>  unlaml 

fliilUlBl*  «atkliia  •hown  to  Wlm-  IrVI. 


to  have  the  new  rows  occupy  the  land  between  the 
old  oned. 

rrwnjrifl.— The  roots  of  tho  plant  require  pmn- 
ing,  or  "grubbing,"  as  it  is  somotinios  callnd,  vaoh 
year.  Th«  fintt  pruning  Is  gfvon  about  s  year  after 
the  planta  arc  set  out.  The  dead  stump  remaining 
from  the  previous  crop,  togetbw  with  about  one 
inch  of  tho  crown,  is  cut  off  clean.  The  shallow 
ninnera  are  abo  cut  o(T  ami  removed,  This  o|N.-ra- 
lion  exposes  tho  poor  or  worthless  roota.  which 
may  bo  takon  un  and  rcpLirod  with  hoaUhy  onea, 

fu/JlT't>ofu>R.— So  far  as  cultural  implpmenta  are 
concerned,  no  verj-  special  tools  are  requirsd.   "Hie 
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yard  ia  nsuaUv  ahallow-jitoww!  in  the  cariy  spTinjj 
with  ii  ^m>ill  uiic-hoix.^  plow,  aiiJ  uftcr  thiit  is  hcpt 
clean  until  midaummcr  liy  aaiface  cultivation. 
Various  typoa  of  ciiitivatnix  aru  us<ni-  Aa  tlit-  !»«■■»- 
son  prouiv8Hv«.  tin*  Biirth  aruuiid  the  plant  is  gradu- 
ally riilKed  or  monnik-d  up  into  wol!  -  murki-d 
hilb.  ittomt'  ffrnvfT^  wtSf.Tt  titat  high  hills  aid  in 
overcoming  the  damage  from  the  hop  Kmb.  At 
any  rate,  hinli  hills  are  a  pr.it«cti«r  to  lliv  crowns 
in  thtj  wint«r.  Thcro  \s  con*idLTahle  variation  in 
cultural  metlimi.  but  the  bfst  Kriiwf rn  atcri-r  thai 
It  »h<iu1i)  K'  thorouich  iind  coiitinimd  na  Iat«  aa  pos- 
sible. A  new  yaril  should  not  be  ni.'gU*ett«i  the  first 
year,  hot  given  the  aamv  c«re  ae  later. 

Trriining.— One  af  thft  most  important  steps  in 
hop-growing  ia  the  training.  There  ha»  been  an 
evolution  of  m<itho<ia  of  tninint'.  .^  gnnfiratidn 
ago.  when  polea  WL-m  pk-iity  Jind  chi-ap.  thi;  com- 
mon HiL'thod  was  U>  have  two  good  poles  to  each 
hill  and  uae  no  twin«.  A  fivsU-m  of  iilaU<ii  abont 
aoven  fiHit  high,  with  twine  strung  fmm  one  to  the 
other  horiMontally  acrrtjw  th<*  y.ird  in  both  diw*- 
tioB8.  waa  aUo  extensively  adoptod.  In  the  Wc^tt  i« 
wmptuyed  a  m«th(»il  at  running  twine  directly  from 
the  hilla  to  heavy  ovLThi-ail  wirt-s  carriwJ  en  ntrung 
poll!*  or  m.isti,  the  so-called  ''trellis"  syHtem,  .\ 
syetem  of  setting  onH  tall  ]}»W  to  each  hill,  and  tlion 
ninoing  two  strands  of  twine  from  a  point  nbout 
Sto  f«tt  from  th«  ground  to  the  top  of  neiRhboring 
polea,  has  been  rather  genenilly  mloptt'd  in  tho 
Bast,   Thin  is  known  an  the  "umbrt-lla"  8yst*-m. 

Polea  are  preferably  of  cellar  iknd  BboiiH  bt- 
twenty  to  twt?nty-foiir  feet  long.   They  cost  about 
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with  the  spiral  enrve  in  the  proper  direction  and 
tving  looflely  iu  place.-'.  In  bright,  warm  vreathvr 
they  will  cling  and  earo  for  thcniM^lvcs  nft«r  hav- 
ing bren  started,  hut  in  cold,  wet  periods  they 
make  niui^h  trouble  by  slipping  biick  am)  rvfuKing 
to  run.  They  cling  to  twine  and  follow  it  very 
roadily  if  it  ia  nearly  p<trpend!eulnr,  bnt  if  th« 
slope  is  greater  than  46*  they  will  ne^  constant 
training.  The  tying  iw  largely  d(>n«  by  women. 

The  question  of  how  many  vints  to  tie  to  a  hill 
is  open.  Thu  number  varies  among  growers  frona 
fourtuperha;iH  lifleen  orinoru.  SuccMwful  growers 
recommend  six  as  most  desirable,  — two  up  thepol» 
nnd  two  up  ttaeh  string.  Ton  many  vines  shade 
the  ho|M  and  pniduce  an  inferior  crop.   The  noKt 

Erumiaiiig  vineu  areselt»:t«d  from  tb«  cent«rof  tho 
ill. 

Vnrift  ieg. 

HopA  arc  so  strictly  a  local  crop,  and  the  litera- 
ture on  thu  subjvvt  i<  m  limited,  that  Ihn  qiumtion 
of  varieties  is  not  in  a  satisfactory  condition.  Indi- 
vidual plants  vary,  and  a  rigid  selection  ia  not  prac- 
ticed. However,  three  or  four  distinct  type*  an 
recogniwd  in  .\'ew  York.  Thn  most  usual  and desir- 
ablo  is  Ent:liiih  CIu.-<U.t.  in  which  the  hope  are 
rather  small  and  are  borne  in  compact  cluKtora  on 
rather  abort,  hranchi-d  lau-rals.  Pompey  is  perhapa 
a  local  name  (or  a  type  in  which  the  hope  aro 
much  larg(;r  and  more'  four-sided,  with  a  tendeDcy 
to  be  borne  more  flcattering  or  singly.  These  two 
forms  m'^rge  into  each  other.  Humphrey  Seedling 
ia  &  variety  maturing  tt^'O  days  iiarlit-r  than  the 
standani  Horts,  valuable  chiefly  to 
thoc*  iwrsonji  having  a  larger  area 
than  can  be  harv»^t«'l  in  the  reg- 
ular neajmn.  Canada  orCanad^i  Hed 
is  a  name  given  to  a  late,  hardy, 
rough  -  vinrti  sort.  Thure  is  no 
doubt  that  curvful.  fyetcmatic  »e- 
lection  would  do  mucn  to  improve 
the  vigor  and  deflirabli>  characters 
of  the  strains  now  grown. 
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ni.  as.   A  hop-rud.    Km  Vork. 

fifteen  cents  each  delivered.  They  are  sot  in  thu 
ground  in  holes  about  two  feel  dw>p,  which  urv 
punched  with  a  8pe<ial  form  of  bar.  It  is  important 
that  thi^  iK'tting  be  well  done,  to  that  the  pote«  do 
not  blow  over  with  the  had  of  hopi^  Usually  the 
jiolea  are  set  aa  tu>on  a^  the  frmt  is  out  of  the 
ground,  although  on  some  soils  they  may  b«  set  the 
previous  nntumn.  The  young  vines  must  be  started 
up  the  poles  by  wrapping  them  around  the  poles 


Hupti  iihould  be  picket!  when 
Homf  I'f  th(!  scalds  become  brown 
and  solid,  when  the  end  of  the  cone 
cliiw'j*,  ami  the  hop  f^el*  solid  and 
somewhat  pajjery-like.  Tliedanger 
of  loss  from  mold  may  make  it 
advi«al)l<>  to  Ik-gin  harvcvting 
before    the     best    eonditioa    ie 

reached.   Picking  gi^ncrnlly  begina 

the  last  week  in  Augost  and  should 
be  Aniihed  by  September  20  at  tho 
latest,  otherwise  there  maybe  mirlous  damag«  to 
the  crop  liy  mold. 

Hope  are  gathered  very  largely  by  women  and 
children,  one  man,  the  "box-tender,"  taking  down 
the  polea,  "sacking"  the  hops  and  waiting  oa  four 
pickers.  The  sixe  of  the  hop  box  variee,  but  lunullT 
holds  either  ten  or  twelve  bushels.  A  picker  shouM 
gather  two  to  five  boxes  per  day.  It  is  very  impor* 
tant  that  the  hops  Ik*  picked  reasonably  clean.  L  e , 
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0H  hrffi,  COBTM  teaveH  kept  out  and  the  clusters 
HparttM.  Tll»  e<Mt  of  picking  averages  about 
8ev6nt}'-five  c«nts  per  hundred  pounds  of  green  hope. 

Drfiing  ami  haUng. 

A  ho^>-hi>iirtef>riiry-hnuf«  is  a  tight  building  writh 
\  liirgc  hc-atiT  or  funiiifc.  fourtwon  to  twenty  ftrct 
abavt«  which  iH  a  xlatted  floor  covered  with  open- 
DiesbiH)  clO'th.  On  t1ii»  thp  hopii  nre  spread  to  b 
layer  one  to  three  feel  Jtwp, 
»ad  kept  at  a  t«inpcr»tQre  of 
12r/to  200°  until  aolRcicutly 
dry,  ft  procenA  thnt  rommonly 
require  about  twi-lvu  hvurs. 
Wntilntion  is  provided  above 
for  tha  removal  of  thi»  moiii- 
ture.  Durint;  the  early  part 
of  the  process,  sulfur  is 
barQMl  beneath  the  hops  to 
bleach  out  the  e^*^"  shade 
and  («  bring  thi-m  us  ui-ur1y 
an  may  lie  to  a  8traw<-t)lor. 
The  aiilfur  also  acta  a*  a  pre- 
servative. One  pound  of  sul- 
fur will  blMich  one  hundred 
pounds  of  gnX'n  hopn.  The 
hrtpfl  are  occawionally  turned 
in  ordi-r  that  tbt;  lirytnt; 
may  be  ani/orra.  The  pruper 
curinn  of  hopfl  rwiuliva  con- 
Eiderable  expurienn'  and 
goiyl  judgment. 

From  the  kilns  the  hops  ore  removisd  to  the  cool- 
iujC-fOftn,  whun:  tht-y  are  "  awealt^l."  Theo,  by 
means  of  a  hiind  preM  they  urt-  made  up  into  hiini, 
solid  hales,  ahitut  twenty  inches  square  and  five 
fwt  in  k-n^rth.  wMeli  aru  tu'Wfyl  up  in  rlolli,  and 
which  should  weigh  about  one  hundre'l  and  ninety 
poundit  ftaoh.  A  linx  of  ho|i9  ahould  weigh  thir- 
teen to  eighteen  potird«  when  ready  to  bftl#.  Two 
thouiwnd  pounds  of  cured  hopit  per  acre  may  be 
considervd  a  mitxiinuin  crup,  allhuuijh  half  fchix  ia 
a  iratisfactory  yield. 


blatlc  mold.  It  is  ne;irlT  always  present  to  some 
oxUint,  and  in  hot.  damp  wMthjjr  it  may  spread 
with  amasing  rapidity,  turning  the  inner  part  of 
tbe  hop  to  a  black,  moldy  mass  a.nd  ruining  thu 
crop.  Thtrt  vt  no  romedy  beyond  planting  yards 
in  Eireezy,  well-drained  placed,  avoiding  tno  much 
nitrogmous  maniin*.  and  in  harvesting  the  crop 
promptly  when  it  ia  reasonably  mature. 
The  red  rust  discolors  the  outw  part  of  the  hops, 
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The;  almottt  oscliisivo  uan  of  hnpa  is  in  th«  brew- 
lug  of  malt  lifjuors,  although  in  this  they  have 
many  eabatitott-a.  It  is  said  that  there  should  be 
n»«d  shvut  tw*)  puundt<  of  hop»  per  barrul  of  bwrr. 
Ijow-grade  and  very  old  hops  are  aometimea  "ex- 
tract*^!."  i.  n.,  a  d«;«cti<in  or  extract  of  the  hops  is 
made  and  shipped  in  b:(Trel».  A  few  factorii^)*  havt* 
been  eotablished  for  this  purpose.  In  the  old  cooh- 
*ry.  a  diwootion  of  ho)>s  wm  uiwd  with  flour  or 
corn-meal  in  the  making  of  yeaat. 

Etntmia. 

Weed*. — Hope  have  no  special  ve«d  enemies 
beyond  thoue  common  In  otner  cultivated  cro|>«. 
In  some  Roils  undirr  rareless  cultivation,  quac^k- 
gro«a  or  coueh-gruKtt  gainx  a  foothold  in  the  hillit. 
out  neither  this  nor  the  annua!  weeds  are  a  menace 
to  the  cartful  grower. 

Duratu.  —  There  are  three  Herioos  fangoue  tron- 
bleo,  the  more  important  of  which  ia  the  univenial 


PlK.  $76.  Scene  In  hap-yatd  at  pitklu  dnM.    Km  Turk. 

causing  th«  cured  product  to  look  badly,  hut  not 
greatly  injuring  thv  quality.  This  trouble  is  not 
so  common  nor  eo  BLTivus  iiH  th<:  mold. 

Mililew  \Spfncrothce4i  castognti)  attacks  the  leaves, 
forming  wbitH  patches  on  both  sidwi.  In  damp 
weather  it  spreads  rapidly  over  the  leaf.  It  spmo- 
timei«  ia  found  on  the  conai  late  in  the  aeason.  It 
hi  controlloil  by  dpraying  with  utandard  fungicide* 
or  dufiting  eulfor  on  the  learee.  U  is  not  regarded 
aa  a  mrrioUEi  puitt  in  tliv  Eii»t. 

/iiwrf*.  — while  many  forms  of  innect  life  abound 
on  hops,  yet  only  two  can  Ir-  coiwidered  trouble- 
some pests.  The  hop  fprab  (AjKirorui  immanyf), 
does  great  injury  by  working  in  the  large  auc- 
entent  roAtx  that  fnrm  tho  crown  of  tho  hill, 
oft«n  greatly  weakening  if  not  entirely  killing  thd 
plant.  Tile  eggs  an,-  laid  on  the  tips  of  the  new 
pUnt«,  and  the  larva  eats  into  tbc  vint\  causing  the 
pad  to  drop.  I^t«r  the  larva  drops  to  the  ground 
and  works  up  in  the  intern.  Tht^re  \«  no  satUfactnry 
remedy,  hut  it  ia  conaidered  a  good  thing  l«  en- 
courage skunka  around  the  yanl,  as  they  burrow 
for  the  grub.  They  may  lie  gathered  from  the  ends 
of  the  young  plants  and  dtistroyt^.  In  exlrtrae 
casee  it  is  advised  to  put  ammonia  phcuphute  or 
wood-aaht^s  ahniit  the  roota  Iwfore  hilling  up. 

The  bop-aphis  il'hiToilon  kumoii).  i«  alwav:*  pres- 
ent, often  in  enormouH  numbers,  but  generally 
aiJIwar*  to  Ikiv  in  the  East  that  tho  croji  b  nearly 
mature  before  much  damage  results.  It  is  very 
remarkable,  however,  that  in  1885  the  aphis  ap- 
peared in  the  Enab  much  earlier  than  usual,  prac- 
tically defrtroying  the  crop  in  Kew  York  state.  It 
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IB  an  intereating  «xani;>lo  of  how  an  insect,  ordi- 
narily not  aeriouB,  may  cauae  the  total  destnictinn 
of  n  crop.  The  prewnni  i>f  the  aphis  and  the  prtv- 
alvncH  uf  tha  muM  Mem  t»  havo  Home  connection 
with  Mch  ather.  Spraying  with  whftl»-oi1  soap, 
iteroeene  utnulsion,  etront;  »oap-«U4Jji  or  a  tobacco 
solution  is  effective ;  lint  tliis  treatment  ia  not 
practictfd  in  Ni-w  York. 

Value  and  cogt. 

Ho|m  arv  generally  sold  directly  to  repreisenta- 
tivas  of  jobherit.  They  ai>'  n'mnrkaWB  aliovu  all 
otti«r  agrbulturxl  |inxluete  for  wide  and  violi>nt 
flnctaatiuns  in  pricM,  In  1882,  hops  weK-  ewld 
by  jfTowiTt  for  nt  Iciwt  ono  dollar  and  twenty-live 
cents  per  [Kiund,  and  at  other  tiniea  they  have 
Iwen  almnt^t  without  &  (luotublu  vtiluu.  Tht^  gen- 
ernl  estimate  of  the  coat  of  growinit  nnd  harvest- 
ing is  aboot  ten  to  twelvv  cent)*  |it^r  jiound,  uf 
wliich  harwstinf!  \»  oneviialf.  Fur  the  five  years 
emiing  with  11K)4,  ttie  price  of  "choiri"  New  York 
state  hops  in  Niiw  York  city,  aa  iiuotud  in  the 
trade  journals,  ranged  between  twi-ive  and  cne-liaif 
and  forty-unu  ctnls  per  pound,  thtst-  ywtm  reiirt- 
eenting  a  cam  pars  tively  stable  and  proeperous 
period  nf  the  industry. 

Hu[>)^owin;;  rei|uireii  a  considerahle  investment 
and  working  capital.  The  miiin  itt-ms  of  expense 
are  the  hf-p-houw.  polos,  twine,  wire  (when  the 
trellia  Byotem  ia  used),  fuel,  i^ulfur  and  bnliti;;  cloth. 
A  largr  ftircf  «f  dopLmdalik-  lubor  i»  rw[U!red  dur- 
ing the  harvest  season,  althoiieh  thouHands  of  itin- 
erant workars  of  varying  decrees  of  worth  drift 
into  the  bop  districts  during  this  time, 

L  iteratan. 

Myrick,  The  Hop:  ItsCulhire  and  Care,  Market* 
ing  and  Manufacture,  Orange  Judd  (!o,.  Sew  York 
city;  Hop  Culture  in  CHlifoniia,  Farmer*'  Bulletin 
No,  11,5,  United  ^Ut«8  Department  uf  Agriinilturs ; 
Hops,  Nevada  Kijieriment  Stntion.  Bulletin  No.  S."i. 

KAFIR    AND    DURRA.    Andropvpuii    Sor<ihum. 

Itrot.,   or    Sor^kum    rulgarr,  I'ers.    Gramin&e. 

Figx.  577-582. 

Strong-growing  plants,  somewhat  resembling 
corn,  used  for  forage  and  for  the  grain  which  is 
borne  in  the  panielu  nr  hi*ai!.  They  In-long  to  tho 
s»me  spt^^cies  as  broom-com  and  the  aweel  or  syrup 
eorghama  (not  sngar-<'ane),  but  differ  in  the  less 
Mccharini;  jnico  and  also  in  chaructvrs  of  tht;  head 
and  seed.  [See  article  on  Sprt/hum  for  fnrther 
botanical  diM!u.viion  tuvl  I'lfiAniDcntion,  and  aleo  for 
comparative  economic  nnU-s,] 

Although  ht^longing  to  the  ramo  spwies,  kaflr 
and  durra  mpnjsent  two  grou|tB,  quit«  as  distinct 
as  dent  corn  and  flint  corn.  This  methods  of  culti- 
vation and  hiindling.  however,  are  vi-ry  similar,  and 
they  are  therefore  treated!  in  a  single  article  t^) 
avoid  much  repetition.  Th^  kafir  group  incluiivA 
three  varieties :  White,  Blackhull  and  Red  kafirs, 
with  small  ovxlspik^lftx  In  erect,  cylindrical  heads. 
The  durra  group  includes  thn>e  varietiiM  also : 
Yellow  milo  (Uiiaally  known  merely  as  "milo-t. 
Brown  dnrrn  and  Whit«  durra,  tho  latt  oftoncallod 
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.lenisalem  com,  rice  cum  or  ffliite  Egyptian  com. 
Thi-jH!  !^n  characterir,ei)  liy  compact,  ovate  or  ellip- 
tical huads,  m<Mtly  pi-nd<.-nt  or  gooM-necked,  and 
large,  obovate  or  nearly  round  spikeli'ts. 

Unfortunately,  thi-n*  in  no  on*?  oommon  itiime 
that  can  be  used  generically  fur  these  maiztvlike 
plants.  "Kafir"  is  appari^nfly  bi-r.fim- 
ing  popular,  but  it  is  loosely  used. 
Th&ie  phintft  iim  hotanically  all  itor- 
ghuiitK.  but  with  fiirmcra 
the  word  "Murghnm"  ia  J^» 
undi'Dtiootl  to  mi'an  the  |i^^ 
syrup-proJucing  kinds. 
.Sorghumii  ai"e  of  twc 
kinda,  —the  sweet  or  sac- 
charine, and  thenc'n-«tt<:- 
charinc.  The  non-sac- 
charine sorchurasare  the 
fcalirs,  durnt*  and  broom- 
com.  The  common  wonl 
"com"  has  bwn  Irnns- 
ferred  from  maize  or  In- 
dian corn  to  llwNi.*  kalim 
and  durnis  in  some  re- 
gions, and  confusion  has 
rusulted.  For  this  rea- 
son, the  compound  word 
"kafir-corn"  ia  not  uwd 
in  this  article,  and  it 
would  seem  to  be  advisa- 
ble to  diHcourugc  its  use 
generally.  Furthermore, 
thi^  word  maize  itsidf  has  been  transferred  from  the 
true  maize  or  Indian  corn  to  some  of  these  plnnta 
as  a  contraction  of  "milo  mnise."  The  farmera 
of  weatem  Texas,  and  probably  of  othi-r  parta, 
reported  "milo  maiu-'aa  "maize"  to  the  Censua 
of  1900.  It  ia  said  that  a  considerable  part  of 
the  "milo  maiw"  crop  was  thus  reported  as 
"mai7.e."  In  thiH  article,  and  aubseciiiently  in  this 
Cyclopedia,  the  word  milo  will  be  oaed  for  "milo 
maJEt'," 

The  kalint  come  from  Natnl  and  the  oo«st  rejpoa 
of  eaBt'<ontntl  Africa,  and  the  name  kalir  baaooina 
with  them.  Although  originally  a  proper  name,  it 
now  liecomiiis  a  common  clatt-name  and  miut  loee 
its  connection  with  a  locality  or  a  people;  tlierv- 
fore  it  is  trenteil  here  as  a  common-Ian guaga  torn 
by  iMiing  prinlwl  withrrut  a  onpitai  initial.  Puach 
is  a  comparable  instance  ;  also  timothy,  and  other 
words.  Two  varictic*  of  kafir  were  exhibited  by 
the  Natal  government  at  the  Centennial  (ixpoei- 
tion  nt  l'hiladf![jhia  in  \S^(^.  At  teaat  one  of 
them  was  secured  by  tho  Stat«  Department  of 
Agriculture  of  Georgia,  and  was  grown  and 
ael*ct«d  for  several  years  by  Dr.  J.  R.  Watklna. 
and  was  distributed  by  the  Georgia  Uepart- 
m>*nt  of  .Agricahure,  from  which  tho  United 
States  Department  of  Agricalture  early  secured 
the  aeed. 

The  durras  come  from  northern  Afric*,  from 
Morocco  to  Egypt;  also  from  soiithwaatent  Asia, 
from  .Arabia  lo  Turkestan.  The  durrue  are  much 
leas  grown  than  the  kalirs.  In  Egypt,  (he  word 
which  is  hew  rendi-wd  as  durra  (rondoritd  byotlierv 
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tt  dnn,  durrah,  dsrrbo,  Joursh,  doarn,  dhnrm, 
dhonn,  dfanni)  i<  appli«d  to  all  tall-Krowing  euc- 
ciil«nt  crops,  whether  mnixr,  aurghuni,  or  others, 
and  sabordinftLe  itpec.illc  nameti  are  oaed  with  it  to 
duignate  special  kinrJit.  The  word  mtio  U  a  i:^ornii>- 
ticin  of  the  Latin  milium,  &  nam(<  that  has  hng 
been  applJ.Kl  to  vnrioaa  [ilantii  that  are  commonly 
imown  as  miUats. 

Cultlvallon  of  kaflr  and  duira. 

By  E.  G.  Montffmnent  and  C  W.  Wartmrton. 

KaHnt  nnd  duiras  all  come  from  rather  dry.  or 
semi-arid  r^K''>n».  All  am  nonttidi-rod  drought-i*- 
BBtant,  are  eimilar  in  freneral  appea^an<^u,  and  are 
oaItivati>!'l  iirincipally  a*  foras*  cropfl.  While  the 
kalir  i»  printi pully  gn.>wn  for  foraifc.  Jl  un<.|in,'stivn- 
ably  hna  threat  value  as  a  t^aln  crop  in  nemi-arid 
regiuDH.  In  Kansajs,  in  18TO,  about  oni^**'vpQth  of 
the  acreaee  was  gruwn  Xor  grain,  the  remaindar 
for  forage. 

fJaliitt  q/"  grcirth. 

The  plants  average  four  bo  seven 
fwt  in  heicht.  are  erect,  with  rather 
thick  and  xhort-joinUMl  st<;ma.  and  very 
compai!t  heads  ten  to  twelve  inches  in 
l«n)£th.  Thn  rnntjt  do  not  oxt^'nd  so 
deep  as  tli^we  of  niuiKe,  liul  the  rout 
Bydtem  if)  aomewhat  mnro  dc-nae  in  the 
upper  tightocn  inehte  of  noil.  Few  of 
the  roota  are  mere  than  three  feet 
deep.  Kalir  i;.<ctructH  bulI  moiaturu  to  a  greater 
extent  than  maize.  hecaDi<«  of  it«  Lonx-conlintied 
'  growth  in  th)f  fall.  A  valuublv  character iutic  of  the 
plant  in  dry  regiuna  iii  iu  ability  to  ceaa*  growth 
and  rvmain  dormant  for  M>vera1  weeks  during  a 
period  of  df-nght,  When  hot,  dry  winds  come,  the 
lesree  will  rail  up  and  the  plant  may  remain  with- 


ext*»nt.  Thn  culture  ha«  had  rapid  d«v*lopmi:(nt  in 
Kansas,  UkUhoma,  Texsa  and  Califoniia.  Kalir  and 
durra  an;  peculiarly  adapted  to  the  dri«T  ttcctivns 
of  these  stat«-.t.  owing  to  thL-ir  ability  to  withstand 
hot  .summer  windfl  and  longdrought^.  They  hiive  not 
proved  |M>piilar  mirth  uf  the  4^  parallel,  an  none 
of  the  varietieB  mature  sat  in  factor!  ty  that  far  north, 
while  in  thi'  morc^  humid  rogionnvn^  of  the  Mif^ia* 
Bippi  rh\>r  other  forage  crops  seem  more  desirable. 

The  culture  of  kufir  prol>ab!y  reach(.«  l.fjTO.OOO 
acres  at  present.  It*  development  was  eapecialiy' 
rapid  in  ihi-  period  from  ISEtS  to  1899,  when  sonie- 
wbat  dry  conditions  prevailed  in  the  (Jreat  riainii 
r(*gion.  In  that  period  the  production  increased  in 
KanBaH,  which  h:w  always  liecn  itt:  greiit<'8l  pro- 
ducer, from  .1G.(HI0  acroe  in  l>i'^3  to  Gl^.OUO  acr«a 
in  1899. 

Two  Rtate  experiment  stations  have  made  care- 
ful teal*  iif  thi;  KTiiin  and  forage  produced  in  com- 
parison with  maibj.  with  the  following  resutts: 
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oat  growth  for  weelcs.  When  rains  comt*  again, 
growtli  \»  r«Anin«d  normally.  If  the  cmp  iii  cut  the 
stalks  will  BproQt  again,  in  the  ^outh,  and  produce 
a  second  ana  perhaps  a  third  crop. 

Dislribuliiin. 

The  gi'owing  of  Icalir  and  durra  in  the  United 
Stat«B  H  very  reuent,  at  least  to  a  commercial 
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Thi.^  above  ri^nl  Is  wen:  ubtuincKl  under  conditloiu 
too  dry  to  be  favorable  for  maiie,  as  is  indicated 
by  the  yield)*.  Under  condiliunn  most  favorable  to 
maize,  the  kafir  is  usually  at  a  dituulvsntsj^.  The 
weight  of  a  bmihol  of  kalir  a  fifty-tdx  poutida. 

Varirtiea. 

The  three  principal  varieties  of  kaRr  are  Red, 
White,  and  BlacknnlL  The  principal  difference 
in  appearance  is  in  the  color  of  seed  and  hulls, 
from  which  the  names  are  derived.  White  kafir 
amiftlly  nvor.igf.'i«  four  to  five  fcrt  in  hnight  und^r 
fair  c(>Ddition&  Ited  kafir  grows  six  to  eight  inches 
talhT,  and  yiclda  morv  fuddvr  and  grain.  The 
seed-coat,  however,  has  an  iwtringcnt  taste,  mak- 
ing it  k'iu  dexirable  f«r  stcwk-food  than  grain  from 
the  while  variely,  which  is  not  astringent.  Black- 
hull  kalir  produces  a  yield  of  grain  and  forage 
about  e^ual  to  tho  KM  knDr,  and  thi'  gmin  tji  not 
astrin^i^nt,  and  therefore  is  con^idored  by  many  to 
bo  the  mor^'  dtvtirahie. 

The  leading  varieties  of  the  durra  group  uro  the 
Yellow  milo.  Brovni  dnrra,  White  durra  or  Jeru- 
salem corn  (ric«  corn.  Egyptian  com). 

Yeliow  railo  ig  grown  rather  extensively  in  aome 
acctionn,  e«|)ecially  in  wdKtern  Oklahnma  nnd  tho 
Panhandle  of  Texas.  It  matnree  in  about  two 
Weeks  k-ee  time  than  kaSr,  and  heoce  can  be  grown 
at  higher  altitnilea  and  farther  north  than  can 
tliat  crop.  The  grain  of  Yrllnw  milo  is  larger  and 
more  brittle  than  kafir,  and  hence  is  niun<  easily 
masticated  by  stock.  This  crop  is  cultivated  in 
^vary  way  the  8ame  aa  kafir.   It  i«  aeldom  grwwn 
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for  bay.  SoUitic  or  eilage,  beinf;  need  almost  exchl- 
dTelr  for  gniin  und  fodder.  Thu  fxldvr  is  nmiallf 
cnnsijered  lees  valaiible  than  that  of  either  wur- 
ghum  or  kalir,  as  the  stalks  are  lu«s  leafy,  anil 
th«  crop  in  generally  much  more  matare  when  cut. 
It  i»  rather  nion-  diflioiill  to  harvest  than  kafir,  ns 
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th«  heads  oftvn  turn  ilown  and  the  stalks  aru  nut 
uaiforni  in  height,  Thitk  planting  is  advisable, 
using  at  Ica-it  five  pnnndn  of  aeed  to  the  acre,  an 
thu  jwrcentam"  of  goose injckLil  heads  will  l»  rt- 
duced,  and  the  time  of  maturity  will  be  mora  uai- 
iorm.  If  p!anli<d  thinly,  Yollow  iriilo  stDnlH  anil 
branches  vigorcmsly.  and  the  heads  on  the  varioas 
tuckers  da  not  ripen  at  thv  ^amc-  tlmu  ae  tht;  maia 
iiaad.  It  is  moflt  awful  in  tho  wc^sIltii  part  of  the 
•tatM  of  "Texas,  Oklahoma,  Kamt.'Li  and  Nelira.tka; 
«aatem  Cvlondo :  and  in  New  Mexico  and  Arizona. 
In  the  warm,  drv  parts  of  the  BmaH  urain-grnw- 
ing  sectiuTiJi,  rnilo  Id  an  oxcL-lliint  cmp  to  plant 
after  lh«  c«r«ala  are  harveat^d.  It  may  prove  of 
valnc  in  i.'aalcrn  Oredcon  and  Wa8hia)^(iD,v8|X.-cialty 
if  earlier  strains  can  be  developed. 

Tho  8»<alle<i  Whitic  niilo  is  an  inferior,  talt- 
prowing  true  kafir. 

Brown  ilnrra  t»  grown  rathor  ext«nHiT<>ty  in 
California  undor  th>e  nam?  Bgyptian  cum,  althoii{;h 
thin  latter  name  i.t  applied  to  other  norta,  o»pMially 
to  Whito  durra.  It  i»  very  similar  in  many  tv 
Bpecta  to  Yellow  milo,  bat  the  (jain  in  darker  ia 
color  and  tko  heads  ari'  rather  more  uniformljr 
|P>oaeneche<J.  The  crop  ia  Inu  valaable  tnan  Yellow 
mflo.  an  tht'  grain  shatters  readily  when  rip(>,  Il« 
cultivation  is  in  every  way  the  aame  ae  that  of 
kafir  and  Y«l!(^w  milo. 
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White  dnrra  or  Jemaalem  corn  ia  li(tl«  grown  m 
this  country.  The  fctula  are  very  oompoet,  usssJlj 
tarn  down,  are  fregnently  injured  by  insecta  ana 
fungous  dis«a»ei>,  and  tho  grain  »hatlfnt  todly. 
Any  of  tht>  three  preceding  varieties  will  prove 
morw  aati.tfactory  thiin  will  thin  sorL  Eillivr  kafir 
or  Yellow  milo  usually 
proves  more  aatiftfac* 
tory  than  WhiW  durra. 

CiUlun. 

StUb. —  Kafir  ia  capa- 
ble of  coneidara  bla 
adaptation,  and  seems  to 
do  equally  well  on  a 

''J-!^Y^ffiB^'^?fj4  aoil.  It  flucceeda  much 
hotter  on  a  poor  soil 
than  many  other  crops, 
bat  doi#  proportionately 
belter  oD  rich  land. 

SoU'preparctian  and 
Mwitnj.— Laod  is  pre- 
pared for  aeediag  in 
much  the  sarin*  way  as 
for  maize.  If  the  kafir 
is  to  be  grown  for  grain, 
the  land  is  of(«n  plowed 
e  a  r  I  y  Is  tho  spring, 
thoroughly  workod  down 
with  hitrrow  and  diak 
and  plant^^'d  with  a  lom- 
_  planter,  oaing  the  drill- 

/^??*^    ^   ,^R       ing  attachment.  Liat- 
-.%  '      ing,  howevwr,  seeau  to 

be  a  nii>r«  popular 
method  in  the  Weat, 
cspeciallr  on  warm  tsoils  and  m  lat«  jilaiittng.  To 
prepare  far  listing,  the  land  shouki  bedidwd  early 
in  the  spring  to  conserve  the  soil  noisdirv.  At 
planting  time  furrowK  are  thrown  out  witli  a  li8t«r, 
and  the  Heed  drilled  in.  The  rows  ^ould  be  tbrve 
to  thntc  and  a  half  foitt  apart,  and  Uie  plant*  three 
to  five  inches  apart  in  the  row.  Tnre«  to  six 
pounds  of  Mvd  will  plant  an  acre. 

Whan  kalir  is  grown  for  forage  the  land  ia  pre- 
pared and  planted'  in  the  same  way,  eicept  that  the 
plants  should  be  abuut  one  inch  apart  in  lh«  row. 
However,  a  great  deal  of  kafir  forage  is  raised  by 
sowing  eithiT  briwdcast  or  with  a  pre«  drill  at 
the  rat«  of  one  to  two  bushels  of  seed  per  aero. 

Kafir  »h<>uM  bu  8vedi.-d  when  the  weath«r  is 
warm  and  fettled.  If  the  ground  is  cold  tbe  seed 
may  rot,  The  si-i^  should  be  kept  in  a  dry  place 
over  winter,  and  not  in  bulk,  to  avoid  heating, 
which  (iwitroys  the  germinating  power.  Seed  from 
long,  rather  cumpact  heads  is  preferred. 

"Hie  after-care  of  the  crop  is  essentially  the  same 
OS  tor  maizD.  Qecaose  of  tlic  shallow  root  e}'at«n, 
the  cultivation  should  not  be  deep.  The  first  one  or 
two  cultivations  may  be  givun  with  Uie  sled  cnltl- 
vatoT  or  with  the  Hpiketooth  harrow.  Later  plow- 
ingN  may  \k>  giv^n  with  any  of  the  shallow-rDBning 
shovel,  sweep,  or  disk  cultivators.  Kafir  ie  tn- 
qnently  planted  on  freshly  broken  sod,  and  in  that 
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[I'^pmlt  is  Beldoin  i^iiltivtiu-il  Rioro  than  aneit,  if  at 
'4ift     Under  these  anfavorable  cooititiuns,  a  g«od 

erop  is  fr«quontly  made-.  The  crop  iSKjnirea  120  to 

140  dft/s  Jn  which  to  muiaro. 

HarveMing. 

The  Krain  shoold  be  allowed  to  K^t  fxlrly  niH.tiir« 
beforu  liHrvL'tilin^:  tTii>  Htalks  may  be  cut  wilh  tho 
com-biniier  and  shocked  like  corn,  or  the  heiwis 
in«y  be  roriKkVod  fr<^>iii  thi)  iitanding  wtnlks  with  a 
header  or  a  abarp  knif«.  If  cut  in  either  of  the 
letter  ways,  they  »hnM  bu  stifretl  in  pmjill  piliw  or 
xprcad  in  thin  l<i.vcrs  until  thuruui;hl.v  cured,  oa  the 
grain  h^ati*  readily  if  at  ail  rai>ii*t,  .\(WT  the  ht^atb 
ari»  n>muvorl,  the  «lalk»  may  hv  cut  with  Ihw  forn 
binder  for  stover,  or  they  may  h«  pastured,  [fthe 
stalkfi  are  cat  boforo  h^!.^din(;,  thn  \\i'a.iU  may  be 
romoved  when  the  fodder  is  tharouKhly  cured  by 
layinic  the  bun<ll<].-i  on  «  bluck  and  cuttinK  off  the 
heodH  with  a  xharp  knife,  liruadaxu  ar  saw.  When 
the  hitadn  are  thnrnoKhly  dry,  the  Krain  may  be 
Uinuthud  oat  by  running  tin.*  hu<id«  thrauRh  an 
ordinary  grain  thresher.  The  grain  may  also  be 
threshed  out  whilit  the  }u\iu\s  aro  iatill  on  tho 
bnndBM,  hy  innertirm  tho  ends  of  the  bandies  in 
the  thrvehi-r  and  withdrawiajc  the  ntiilkit  when  the 

train  is  r<.-m*>VLil.  Thi-  mun:  imprtvc)  soparatuns 
ave  a  circular  saw  attacheil,  whitrh  removes  the 
heailii  and  rlri^pi*  thvm  on  the  fueling  t»ble.  If  the 
kal'tr  is  desired  for  seed,  a  part  of  th'e  concaveft 
shonld  lie  removed  from  the  mai^hino,  lo  prnvvnt 
crackinf;  th<'  f^ain.  A  fair  yield  of  grain  is  twenty 
to  forty  bnshela  to  the  acPe,  aUhvuifh  yields  of 
over  one  hundrt-d  bashvlx  have  been  reported  ;  the 
fodder  crop  rangefi  from  one  and  nna-half  to  four 
tonit  to  theacr«. 

Ten  Eyck  writes  aa  followa  on  the  harveatinj;  of 
kafir :  "There  are  wvurnl  wayA  of  harv^ting  kaflr, 
thd  vglao  of  each  method  depending  larf^ely  on  how 
the  crop  i^  plant-^,  Ihc  condition  of  crowth  and 
what  iif  dvninA  oi  thi-  pn>duct.  niiert!  kafir  is 
grown  on  a  large  scale,  as  in  some  of  the  weatem 
states,  it  is  ofUrn  harvested  with  a  whi.-al  header, 
tho  hwidH  bvinfr  drawn  dirM;tly  to  the  thresher  or 


pIM  In  narrow  rickx  and  thrwhed  later.  This, 
perhupM,  is  the  lK>st  way  to  handio  thu  crop  on  a 
large  scale,  if  labor  is  costly  and  the  fodder  cannot 
bo  mod  to  advantage  in  th«  focd-lot,  Kalir  does 
not  need  to  be  h&rTe«ted  at  ao  exact  time,  oe  ia 
the  cam--  with  many  cropa,  aa  the  W-avvs  remain 
KTeen  and  the  seed  is  retained  for  a  considerable 
timo  after  it  hiw  maturml.  Somti  farmers  havi-  a 
home-mail*.'  implement  fur  cutting  tbi*  headt;  from 
the  gUndinff  crop  in  the  field.  This  machine  con- 
sists («Aontially  of  a  gear  attiLcheii  to  tho  hind 
whael  of  the  wagon  and  connect^  with  an  tipriicht 
shaft,  at  bhi;  tup  of  which,  in  a  horizvntul  plane 
and  ilush  with  the  top  of  the  wagon,  a  spindle 
whi^l  n^vrtlvwu.  The  ami8  of  thia  whe^l  catch  the 
kafir  and  draw  it  towunl  the  edge  of  the  wagon- 
boic,  where  a  sharp  knilo  la  tixed  i<o  aa  to  cut  off 
the  heade,  which  fall  into  the  wagon-box.  Thor« 
are  several  machines  made  for  beading  ka&r  in  the 
fiidd.  They  are  uimply  tiltiichmt^nt*  to  any  ordinary 
wagon-bea  something  after  the  pattern  of  the 
hom^-madeattachmHtit  de-HcriM  above. 

"If  the  fodder  is  desired  for  feed,  the  crop 
nhonlii  l»e  cnt  and  shoeki'd  the  same  as  com.  It  ia 
usually  satisfactory  to  tsc  tho  ordinary  com  har- 
vester. Make  the  bundlea  small  aud  do  not  tie  them 
Un>  tightly.  Placu  in  smull  nhucks  UwbIvo  to  Hftocn 
bundles)  so  made  that  free  ventilation  will  be 
allowed  underneAlh,  Thu  .'thiwk  should  Iw  firmly 
lied  aruund  the  lop  tu  prevent  the  bundles  falling 
over,  whicli  they  are  very  likely  to  do,  as  n(='arly 
nil  the  weight  ii  at  tho  estremo  top.  The  ksifir  may 
be  left  in  these  small  ehocke  until  required  for 
fce<ling  throughout  the  fall  and  winter,  (iood  ro- 
sulte  have  hoi'n  iwcurcd  hy  fi'eding  k.itir  whole  and 
u[i  thtr  Mialk,  but  it  is  contiiden^l  preferable  tu  feed 
the  grain  and  fodder  separately." 

CvriifMwition. 

Kalir  containi<  a  higher  pornntagv  of  Htar4;h 
than  maise,  but  less  oil  and  protein.  The  followine 
table,  giving  thit  conipoaition  of  kafir,  is  compiled 
from  Fitrmere'  Bjltelin  No.  37.  of  thu  UniUid  States 
Department  of  .Agricaltnre ; 


Food  Conbtttubhtb  a  Capih, 


Kaflr  (whole  plant, 
green) 

Kaflr  (whole  jilant, 
grewi) 


Average  . 


Kaflr  fodd«r  (wholn  plaM> 
Kafir     foHilnr    (trithout 

heads)     

Kaflr  (mature  head)  .  . 

Kaflr ued  

Kaflrflour 


Walw 


Par  iHini 
7(5.18 
•KM 


76.09 


10.M 

8.1(7 
1(>.28 

9.31 
16.7C 


A-ll 


In  fmli  or  klr-drr  niMMrlel 
Pratain 


P«rMiH 
1.7B 
1,44 


Ptr««Bl 

3.22 
2,S4 


1.80 


2.78 


S.48 

7.14 
2.08 

1.63 
2.18 


821 

4.89 
&92 
9,92 
&62 


Pllwt 

P«TMBt 

e.i« 

&36 


7.26 


30,87 

28j02 
6.78 
I.3S 
LIS 


Kltraseti 
trtannFMl 


PHTOUIt 

use 

11.41 


iijes 


47.40 

48,75 
«G.18 
74Je 
6847 


ru 


Ptretmt 
0.78 
a40 


ass 


2:60 

l.fiS 
£86 

2.97 
3.82 


AntboriUr 


Pennsylvania  Ststion 
KewYnrkConiellStntioa 


ffortb  Caraltna  StatiMi 

Kaotu  Sutiun 
Korlh  Ciu'u)tnu  .St.ilion 
Kaiuw  ,^lalii<n 
Hwth  C«rolina  i^tation 
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Cutf  and  value. 

In  Africa  lh»  Rrain  at  kafir  U  uxed  ax  tininan 
foiHl.  Ill  th*  Uilitwl  SlaUlt.  hnwevt-r.  it  i»  litlla 
iis»il  in  this  wuy,  moHt  of  it  t)t!ing  fod  to  atock. 
either  a-1  ^Tum  or  as  foragi'.  Wording  homv  mi»y 
bo  fell  thu  ^uin  thr^hed  «r  in  th«  n«ul,  Ivnt  for 
idle  horeeu  and  coita  WUcr  rcieuIU  Ciiti  Iw  obtuiiiud 
by  fvt-ding  grain  and  Ktulka  together.   Tliv  grain 

J. 


Vll.  3K.  BUckbuU  kaSr.  riniitnl  Jiiiid  1.1  on  llcKiiltKt  srauni]. 
PhotntfnLi>h*<l  rtM  i1>ij~t  lulvr.  FiiaT  roil  'if  fvu'  fvwA  linn 
■tionii  nTrtiiEi.ll  TH  nIalJu  per  niv,     KiiUMU 

aliould  >»  Ihrestitfd  and  firound  for  feeding  as  a 
fattt^ninff  ration  to  cattln,  but  for  dairy  cfiwst  imil 
jnimf/  stock  thi^'  foiidyr  may  l)(i  uji«l.  The  meal  is 
much  used  with  akim-milk  for  ivv^Wan  to  calvus. 
Fur  \w^  the  griLJn  should  be  ground  and  f«d  in 
troughi.  lining  water  or  akim-milk  to  mniHtt-n  the 
-mejil.  Ilent  reunite  may  !<».•  8i-ciir«l  by  ((■wJirig  thu 
icne^  with  slfulfa  hay  or  skim-milk,  or  by  feeding 
when  the  hogs  arn  on  alfalfa  pasture.  For  sViiji. 
the  whole  grain,  ground  griiin.  or  fodder  may  be 
naed.  The  whole  grain  \»  excellent  for  poultry. 

The  grain  ia  similar  in  comiioaition  to  corn,  but 
i»  slightly  higher  in  e^tarch  conU'iit  and  lutver  in 
(imtuiii.  In  fwding  t^-sta  it  haa  nwtr  bi.*n  found 
qu'iti*  eqnnl  to  corn.  The  fodder  in  cunaidered  equal 
to  corn  sLoviT. 

Care  must  \ii!  exercised  in  feeding  the  yonng 
IfTdwth,  aait  haa  bei-n  found  that  nruRsic  acid  drviij- 
«pa  whi.^n  tho  growth  ia  checked.  Under  certain 
conditiona,  young  growths  of  ail  ttnrghuina  may  be 
pobiinouH.  FVuml  and  extreme  drought  are  supposed 
to  develop  the  poison  by  checking  the  ffrowth, 
-resnlting  in  th«  actiun  of  .in  cnxynitt  od  a  gluiuwidti 
Bornally  present  in  the  plant. 

l.iU'ratiire. 

(■"anni>rs'  BuIIetim  Nw.  37  and  288,  United  States 
Bopartmi-nt  of  Agriculture:  Kansas   Experiment 

Station.  Bulletina  Nos.  r.6,  ft%  127;  Nebraska  Fx- 
iwrim<>nt  Station.  Hulli>tin  No.  T7 ;  Oklshonia  Kx- 

■f>ertment  ii'tation,  Uulletin  No.  ^. 

SALE  FOR  STOCK-FEEDIITQ.    Hraitim  ohrn- 
«vi,var.  dffpA«/a.DC.  Oruri/rrtr,  Figd.  583.  584. 

Py  n.   ir.  Smith. 

The  k»lm  (or  borwrolL-jj)  are  leafy,  headless  fornw 
cf  the  cabbage  species.  Some  of  them  arc  grown 
In  veget-ibl*  gardena  for  "gntend."  TTil*  [lurplu  and 
«nrlL'>l-I«i Vet]  kinds  are  very  handsome  planta  The 
.sloek-feedin);  or  forage  kinds  are  moiitty  ta)l«r. 


with  heavy,  ranlc  foliage.  Kales  are  little  grown 
in  this  country  for  forage.  It  is  doubtful  whether 
they  will  *tver  alUiin  great  prominence  here. 

The  thousand -headtMl  kule  furniKhas  a  larg(>  quan- 
tity of  very  nutritiouH  foddw  for  fall  and  ea,riy 
winter,  holpfl  to  prolong  the  season  for  green  fod- 
der, is  a  good  aoiliug  vrvp,  and  partially  n-places 
silage  in  tliL- early  winter.  Il  in  hardier  than  most 
varieties  of  the  cabbage  family  anil  Ii^tw  Jiuhjecl  to 
dimRae  and  inwcbu.  In  this  r<.'«i>ect  it  ditTerv  from 
th»  Scotch  and  curled  varieties,  which  are  really 
kitchen-garden  snbJ4«tR. 

Culture. 

Kale  will  grow  on  any  aoil  of  normal  fertility, 
but  it  doen  btwt  on  warm.  wt^lI-drainH  BoilK,  8Utrb 
as  sandy  loams.  The  application  of  manure  and 
fertilixer,  especially  nitro^nons  fertiliser,  will 
profltably  increaae  the  yii^ld  on  most  soiU.  To  get 
tho  iHist  T«mlt8  with  the  application  of  nitrates, 
two  or  three  applications  ehould  bv  mttdv  during 
Lha  «cason.  Kalv  is  a  rank  feod<^r.  and  docs  weU 
an  land  that  has  been  heavily  manurMl  the  pre- 
vious Bejison, 

The  culture  is  similar  to  that  of  the  large  varie- 
ties of  cnbbngt^  (which  »**).  At  th<«  North,  for 
garden  u$e  the  ptanb^i  may  be  started  in  the  hotbed 
and  transferri-Mi  to  the  Cflldframc,  not  only  to 
lenglhi-n  the  growing  season  but  to  enable  thoni  to 
escape  tbesttacksof  the  cabbage  n>ot-maggot.  The 
planUi  should  he  set  in  rows  three  feet  apart  and 
about  two  feet  apart  in  the  row,  depending  on  (he 
v.-jriety.  For  forage,  the  shwIk  would  nv-od  to  \m 
planted  directly  in  the  field.  Thorough  cnltivation 
and  clean  culture  daring  tho  cirly  growth  is  eiuwn- 
tial,  but  lut^^r  the  plants  cover  the  ground  nod 
re<iuire  no  further 
attention. 

Tho  young  plants 
are  aensitire  to  se- 
ver* frost,  but  tho 
old  plants  will  with- 
stand a  heavy  fn-ew;. 
Thus  they  can  be  left 
in  the  l^eld  till  win- 
ter Sets  in  mid  can 
be  kept  through  the 
winter  tike  cabbage. 
The  writer  hae  found 
the  following  nietlxHl 
of  storing  very  satis- 
factory with  a  small 
(juantity :  Tight  bar- 
rels are  filled  with 
thi^  plants,  which  should  either  In-  run  through  a 
eutter  or  bo  cut  up  partially  with  a  *harp  i^ode 
so  that  they  pack  cWely  in  the  hamd,  Salt  is 
surinklcd  in  with  thi-  {I'lante,  and  wh^n  they  are 
tnoroughly  packM  water  in  added  to  fill  any  spaciM ; 
the  bnrrel  ii*  then  covered.  Kale  thus  packed  will 
be  well  jireserved  if  kept  cold.  For  feeding,  they 
would  better  he  mod  gnrnt,  a*  gath<'rit<d  from  tba 
Sftld,  or  elM  stored  lowely  in  a  shed. 
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BocAURe  of  th»  high  nutritive  value  of  theee 
plaots,  they  shoalil  W  fwl  cJircifully  and  iw^vtT  bo 
)iivA  lu  make  the  bulk  of  the  ration.  All  liinds 
of  stuck  ^rt-  fuiid  of  kak'H  Itvinarks  on  tht;  feei.ling 
value  of  kohlrubi  (fee  succeeding  iiTticIv)  appSy 
moro  or  lem  closely  to  kale. 

£nen  tc>. 

The  cobbaee  root-maRgot  is  the  wont  post  iB  the 
fCTuwioK  of  kule.  !u:<l,ind>;^,of  soy  of  tu  cabbage 
family.  When  this  tly  itt  abundant,  it  ia  somi-  y    xtc    i" 

timefl  advantsKtoUfl  to  how  a  few  cabhagcH  in    ^r*^\r^ij*'^^ 
lht<  fiflJ  or  tranxijhnt  th«m  to  the  field  before    11  /  ^(;r%^\,,'  ' 
aettinK  out  the  main  crop;  then  when  the  tly      \/fLr-iti'-c\ 
ha«  (li'nositt^d  h«r  i>gii»  on  these,  they  may  b«      V  i  FvCLti^A'- 
deistroyed  hy  applying  keri>i«*ne  oil  directly  to 
the  plantH  and  .toil.  The  writer  haa  found  that 
thousand 'hcadL>d  Imlo  is  nvt  no  iwrioutflj  uttackt.'d 
a»  curled  kale  or  csbbsKe. 

Tilt!  cabbafte  womu,  as  a  rule,  do  not  serinualy 
attack  this  crop,  but  when  they  do  they  are  (easily 
d««trQyi<il  by  itpraying  on  a  wiirm,  dr;  day  with  a 
Bolotion  of  pyrethrum. 

Jertey  Vale.  Fig.  534. 

.^  tall-t^owing  collard,  grown  in  the  island  of 
Jwrstey  for  8t(K:k  ftoil,  frum  which  placi*  it  ha^  bm^n 
introduced  into  Caltfornia.  At  the  California  sta- 
tiiin  it  prnduci'd  yrwtn  fi-ed  fit  thw  rati*  of  Rixt^wn 
ton»  {ter  acre,  anil  «turt«M)  Uf^in  tiuickly  after  cut- 
ting. It  Mvm.4  to  have  valui;  ah  a  ^umnivr  nnd  fall 
fcvd  for  puultry  ax  well  \s  for  »t<K:k.  It  rcquirue 
an  abiindancv  ni  moiAtun^,  and  dcie>i  well  under 
irrigation.  It  ia  hiirdy,  and  will  thrive  for  several 
Vfiars  if  the  ground  does  not  free»>  in  winti^r.  The 
Wvt«  frit] ni^tn tly  .itUin  a  lirviulth  or  tw«ntyH>ight 
inL'hi>8.  There  ix  vory  tittle  available  experience 
with  this  plant  in  North  America. 

In  tlio  iitland  of  Jur»«y.  th<^  ttavui  are  broken 
from  the  main  stem  for  feeding  to  pigs  and  cattle, 
lii^viriK  promiiinrtHJ  scnra  on  the  i»t«ffl.  It  \«  the 
third  year.  ijft«n,  Iwfore  the  plant  blo()m«.  and  by 
thin  time  the  atiff  stem  may  l>e  ten  feet  or  more 
high.  Thif  xtiimM  .ire  niut^h  \\*aA  in  thu  Chatinel 
itilandfi  for  the  makiDg  of  canen  and  sticks  to  sell 
to  tourista. 


KOHLRABI   FOR   STOCK-FEEDING,    flrtuiica. 

ciUracetL,  var.  caujurapa,   Criicifcra,.   Fig.  585. 

By  J.   W.  Ciiman. 

Kohlrabi  ia  valurLble  for  stock- feeding,  not  only 
bocause  it  coiitaina  a  consiilcrahle  amount  of  niitri- 
entii,  but  becauf^  these  nntrients  ure  in  a  highlj 
palatAbloand  digestible  form.  In  the  latter  reapect- 


ii/^^n 
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Flf.  m.     CDUmU.     On  tbt-  ll-ri,  laultard  fnnn  ktid  iHMna- 
lo(r;  oil  Wio  Hgtjt^  tflolw  form  feud  kJbixt  l«p. 

the  dry  matter  vhich  it  coataina  compareH  favor^ 
ably  with  concentrated  iwAf,  from  cereaJu.  As  ntk 
ofTiKit  to  Lhes«  qimlitieM,  howuvi^,  are  the  facts  that 
it  in  rathfr  high  in  water  coRt4!nt.  thua  neremit»- 
ting  fwttin^  it  with  dry  grains  or  ruuglmgc-:  and 
that  it  is  mor«  expensive  to  grow  per  nnit  of  ar«(« 
than  com. 

Kohlrabi  for  aUxik-feeding  may  be  consJder^^d  aa 
a  concentrate  from  th«  btandjioint  uf  the 
high  digi:«tibilily  of  ito  nutrientii  and  Uio 
large  aiDoont  of  net  available  energy  d^ 
rivvd  from  th«m.  But.  in  common  with  otbur 
food  pruducta  of  this  clasa  as  mangela, 
turnipii  and  mtahaga.t,  it  ia  ho  wat^r%'  nnit 
succulent  that  it  can  nut  b«  fed  in«tilbcient 
<|uantitii.*a  to  supply  the  amount  of  nutrivntv 
nx|uiri.i].  Ilpnce  it  Ib  a  part  of  rational 
practice  to  feed  it  with  grain  of  fiuflJcii''.nt 
quantity  and  qoallly  to  mak«  up  a  halaMMl 
ration  for  the  purpose  for  which  it  is  fed. 
It  ia  not,  thi-reforv,  thn  inU^ntion  to  rwunv- 
mend  kohlrabi  u  a  anhstitute  for  sttagev 
or  wen  to  be  fed  with  it,  but  it  may  l>» 
duirablc  tu  grow  and  feed  it  when  condi- 
tiona  of  i*oil  and  climate  prevail  that  do  noti 
permit  the  production  nf  corn.  It  m  ex- 
tremely desirable  that  all  domcstie  anitoala 
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EORLRABt 


CarWr's  Mod^l 
White  Vienaa 
(iolinll) .   .   . 


hftveiOTtiP  form  of  enceolcnt  food,  specially  in  the 
wiotor,  anil  kohlr&bi  is  one  meuoa  of  sniiiilying  ttiis 
Diwd. 
The  .American  fanner  ha*  an 

antijmthy  for  that  Vind  of  InTwjr      ^^    " 

which   brings    into  iictiun   and 

strain  the  nm.<c!ps  of  Iho  back.      — 

For  thw  rcnson,  the  tein)*iioy  to 
(jow  kohlrabi  for  stock -fetiii'iK 
whcru  cvrn  iind  sumu  of  the 
roota    can    1»«  grown  ia  not 

strong.  HowevtT,  kiihlDtlii  iIol-s      

lit  into  into  a  cropping  sy8t«in 

for  thin  purpoflfl  Vfiry  admiratily  where  it  may  I>o 

grftwn  a\m  for  markot  purimses.    If  our  #ygt«^m 

of   agricnltttre  becomes   more   intermivi-,   perhaps 

kohinibi  will  Gad  a  mor«  wotcomc  plum  in  the 

rotatiun. 

CompoMilian  and  yifld. 

The  enitipiJAiLiiin  nf  kohlrabi  is  wry  much  the 
ssmeuH  that  of  mant^k,  asBhown  by  the  followin); 
table  compiled  from  r>ianIti>of  analysw-s  in  Norway, 
whure  thiWf  pliuits  are  grown  e.\t«ii»ivcly  f«r 
stock-feeding : 


Rininly  for  table  08e.   The  thre«  varictiM  croffA] 
rucuitly  ut  the  Cornell  utution  fur  etock-fndii 
have  given  tho  fullowing  statistical  reaults : 


Nu.  of  H«dl 

pvr  Jb. 


Yl«Iil  pnr  men 


129.200 
113,700 


Tona 
23.0 
21.S 
16.1 


TIHd  ilty 


rena 
2.10 
2.40 

Lei 


I>rT  njKtl«r 


Pwent 

11.10 

asi 


Knh.ln.bt  (»vi>niBO  !W  aunplM^ 

UbiLe»li  lAC«neo  141  (hidpIf^I 

t 

CouiiMMlllan 

VIell)  pM  KTB 

CunipijiiKiDD 

yieiJ  iwr  ai-rr 

Virj  matter  .    .   . 

Cmdu  fib«r    .    .   . 

A»h 

Sugar     

Olhbf  aulMtances  . 

Pot  wnt 

n.GT 

1.2S 
.20 

1.18 
.&>> 

6.»4 

2.12 

Lb* 
4.SO0.0O 

4&1.44 
73.72 

434.95 

239.60 
2.18948 

781.43 

Percent 
14.31 
1.36 
.16 

.se 

.99 

8.36 
2.ES 

Lbt. 

7,416.1fl 
699.m 

77.74 

497.62 

6ia.07 

4,327.39 

1,306.09 

\\t\A  per  acre  :  kohlrabi.  18.4>t  tonii ;  imuiEfrls.  2ri.!)14  luns. 


It  will  be  noticed  that  the  kohlrabi  ia  il>eficient 
in  two  essential  malterv,  DBmi>ly.  yield  per  acre 
and  dry  matter  conU^nt.  Both  of  these  are  serious 
defects,  a*  they  Bmlwwiy  tho  main  rjnalitioM  for 
which  auy  forajje  crop  may  be  Rrown.  Dr>"  matter 
content  \t  the  must,  inipt^rtant  conBidcnition,  yet  in 
kohlrabi  thia  ia  above  the  general  averagf  of  Uil^ 
production  of  dry  matt'-r  in  corn  in  the  New  Eng- 
land states.  At  the  Cornell  station,  BeVi-r<i1  varii- 
ti(«  of  kohlrabi  for  three  yt'ara  yielded  a  minimum 
of  3,570  pounds  of  dry  mjittcr  pur  acre,  a  mnxi- 
mum  of  -Lr^iO  poundsi  and  au  average  of  4,040 
poun<Is.  The  yield  of  fcrain  from  flint  corn  in  the 
iame  seaAoni*  ws»  about  two  thousand  poundn  per 
acre,  while  the  yield  of  dry  mailer  in  i<iIu[iL'  from 
dent  com  wan  about  four  thoDEiand  poanda  per 
acre.  Thus  it  ie  seen  that  the  yMA*  nr^  R.ititi- 
factory.  but  the  principal  drawback  remains  in 
the  large  amount  of  hand  labor  ruquirvd  in  itfl 
production. 

VttmdW, 
Not  many  varieties  of  this  crop  hsvo  been  d^ 


Othor  varietioD  which  hflv«  uiven  good  r«eaHs' 
in  Canada  are  I'urple  Vienna  and  Short-top  W1iit«. 

CuIluTiiI  mtthoih, 

SiM.  -  Kohlrabi  will  grow  and  develop  on  a  Kmi 
variety  of  soils  and  under  varying  conditions  of 
rainfall.  In  general,  however,  Inamii  with  a  ;a;nod 
KUpply  of  orjraiiic  matti^r  and  g<^Hid  drainage,  insur- 
ing a  eonstfint  supply  of  moisture,  are  best  adapts 
In  1905,  at  (Cornell,  a  rathor  stiff  ciiiy  produce-^ 
21,5  to  23.7  tona  per  aery  for  different  varietie«. 
Especially  essential  ia  a  well -pre  pared  sevd-bed  in 
untiT  that  gi-rmintilion  may  be 
quick  and  uniform,  and  that  the 
plants  may  be  invigoralfid  by  it 
gtHMl  i^ijpply  of  moisture  and 
plant-food. 

Seciiitg.— Good    teed    'a    of 
prime  importance.    At  preeeDiJ 
mvHt  of  the  M^cd  in  imiMrlrd  at] 
a  cost  of  about  two  dollam  pari 
pound,  whilw  in  Kngland  it  sella 
for  one-half  lo  one-fourth  that 
pHcL'.   A   gi<rminntion   ti^st 
ihuuld   be   madv   early  in  the 
(Htaaon.  The  umiI  is  pi.wn  at  the 
rale  of  four  or  five  pounds  per 
acre. 
Rarly  sowing  U  necessary.  In  one  year  the  thrve 
varieties  mi*ntioned  above  were  sown  on  May  9  and 
again  on  June  M.   The  n)«ulb>  worv'   in  favor  at 
ftnrly  sowing  by  about  three  tona  of  frwh  wb- 
etance,  and  about  one-fourth  ton  of  dry  matter  p«r 
acre.    Kohlrabi,  like  it«  relative  the  cabbagis  re- 
quia-.t  ii  long  growing  periml  for  a  maximum  yield, 
though  .<<uch  might  not  be  deHirable  when  grown 
fur  table  uw.   The  seed  should  Iw  sown  in  dlilli , 
twenty-four  tu  thirty-six  ini^hMt  apart,  iiimilar  toi 
the  manner  nf  sowing  tumip«.   Itowa  wide  apart 
facilitate  much  in  the  van  of  hor^-  traplemeDta  in 
tillage. 

FfrrlUiiinfj.  If  by  weakly  plant*  or  tardiness  of 
growth  the  food  supply  seems  to  be  tacking,  thia 
may  be  added  along  the  row  in  the  form  of  nitrate 
of  ncAa  or  gtianii.  On  mo»t  »o!1>t  Ihe  plant  nwpondfl 
well  to  n>tted  manure  appli^^  before  plaatinB.  or 
to  a  complotv  fertilizer  nither  rich  in  phosphoric 
acid  and  potash,  at  the  rate  of  300  to  500  pounda 
per  acre. 

Submtittfnt  atrr.— It  is  during  the  early  stagM ' 
of  growth   that   most    labor  and   care   must    bo  ■ 


veloped,   and   those  which   have  been  grown  are      expanded  on  the  crop.   When  wi^ll  up,  the  planta^ 
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«tiould  be  thinnvd  by  chopi^ini;  to  eight  or  ten  inchi.'« 
in  the  row.  After  the  planUs  aro  well  eatjibliahed 
BRil  weeda  are  destrnypd,  it  U  aceeaaary  only  to 
ciiltWatv  shallow  al  int^^rvuln  uf  a  fortnight  or  so 
for  the  purpose  of  atirring  the  Burfaco  and  keeping 
the  land  in  griod  tilth. 

Hnnviling  and  tlorin^. 

Kohlrabi  te  usually  allowed  to  remain  in  the 
fli'lil  until  ffiiHt,  lu  lijfht  froaUt  do  nut  injuro  it  and 
diirinj;  tlif  lutler  part  of  summer  and  early  fall  it 
tn'oK'fi  HornH  and  ripoim.  f!om«tiincii,  howovitr,  it  Is 
jiimttirud  in  Ihn  fk>ld  tiy  swine  or  shctjp.  Thu  faot 
that  it  stands  out  of  the  urimnd  Kivas  it  an  advan- 
tag»  for  this  porpoHo.  If  puIluHJ,  howovcr,  for  im- 
inediat«  fi'ediai;,  the  leaves  should  be  left  on,  a» 
tli«ae  are  nutritious  and  ijaUlahlt;  and  odd  twu  lo 
lire  tons  per  acre  to  tiie  yield.  If  it  ia  to  be  stor^, 
the  leaves  Ahould  b«  removeil,  and  the  roou  also  if 
tht-y  cannot  ho  freod  from  dirt. 

iCohlrabi  may  be  stored  cither  in  a  cellar  or  a 

Sit.  The  owwntmU  of  a  good  storage  cellar  aro 
rjiinaf^.  ventilation  and  that  it  hv  froat-proof. 
With  thtaur  t<upp1iwl.  Itohlrabi  is  not  hard  tu  ku-p. 
If  atorpJ  in  u  pit.  the  pit  should  be  located  on  a 
ftd!-drainwt  imcc.  of  ground.  Two  layer*  of  *traw 
sliould  alternale  wilii  layent  of  »arlh  for  covering. 
Ventilation  ahoul'l  ha  arranged  at  interval  in  the 
top  of  the  pit.  The  pit  should  not  he  opi-npH  for 
any  lon^h  of  time  od  warm  days  after  the  winter 
has  set  in. 

Eaemm. 

Kohlrabi  is  attacked  by  t}ie  same  enemiei  a.i 
cabbage,  wbict  see. 

Frtding, 

Thi'^  prodact  flboald  he  fed  early  in  the  seanon. 
If  left  until  late,  it  drit-a,  het^omit*  pithy,  stringj* 
and  gomftimis*  hollow.  For  ordinary  faeding.  kohl- 
rabi should  be  cat  into  piece*  or  slicpji ;  for  pijpi 
and  poultry,  hnii*rvi>r,  it  may  b<>  f<.>d  whole.  It  is 
mrMt  economically  fed  with  grain.  Thirty  to  fiftv 
poandii  makv  onu  fvvd  for  a  thousand-pound  animal. 
Thuro  is  no  rucord  of  its  having  Riven  a  Haror  to 
milk  when  f(^  to  cowa,  hut  it  i^hould  not  be  about 
thf  milk-rutnn  at  milkini;  time.  No  triala  iro 
report«d  of  its  having  been  fed  to  honKw. 

i,i(<r«/ttrr. 

Kmnn  th<?  kilchen-fiardt>n  or  horticultural  point 
of  vit'w.  many  of  the  g^rdenint;  books  may  be  con- 
Btilteil.  [For  .\mftriiNin  fiiragi^-trop  exporimentflF  tea 
Com«|[  Bulletira  Nod.  243.  244.] 

IBGUMES.   (riBB.:.SG-.';f>2). 

The  l^t^iminoaa  plants  have  latoly  come  bCv 
^eat  agricultural  prominence  becaune  of  Lht!  power 
that  some,  |i,Thn[m  all,  of  llifm  havo  of  fixinu  the 
free  atrn'MpliL-nc  nitroir^ncont-aitied  in  the  aoil,»nit 
thereby  enrichinK  the  land  in  ihiK  valiiahlL>  ul«ffl»nt 
vhen  they  (Way,  to  tho  ^Twat  advantago  of  plants 
that  do  not  'posHess  this  power.  Them  ar*  plant* 
of  the  great  nataral  family,  LeguminoMt,  which 
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coataini!  several  tbouKindupvciut  in  all  parts  of  the 
world,  some  of  them  beinc  great  trew*,  as  mahoK* 
any.  locust,  Kentucky  coffet-tn-e.  Soiuo  of  them 
boar  very  gaudy  flowers,  pla- 
cing them  among  the  mo.<tt 
showy  of  all  planU.  u«.  for  ux- 
ample,  the  royal  poinciana  of 
tho  tropicth  The  i.'iicnTial 
botanical  characteristic 
that  di.-(tin^i.'<hi.'4  the 
Leguminosii'  from  othor 
planta  licx  in  thtt  titruc- 
ture  of  thu  fruit.  It  is  th^ 
kind  of  fruit  known  lo 
botanists  as  a  "lo^imc.' 
being  a  8iin])le  pistil 
ripcntug  into  a  dry  pod 
that  opens  on  both  su- 
tareK  and  b^ara  a  row 
of  seeds  on  the  ventral 
side.  Tho  boan  (Vig. 
58G)  is  s  typical  exam- 
ple. The  mottt  typical 
of  tliu  U'gnminoitto 
have  a  pajiilio- 
nacrous  or  but- 
tertly-like  flower, 
nA  in  Ihi'  \km 
and  b^ans,  the 
corolla  having 
an  upfKT  mnstly 
broad  anda'aci-iid- 
ing  part  callvd 
a  Rtnndard,  ta'o  sidmpiiXH^R  cntlinl  wlngit,  and  two 
otiior  petals  below,  united  into  a  koel  iFig.  5S7). 
The  stamens  aro  usually  ten,  and  in  thv  trrvaU-r 
part  of  the  common  epociiM  tho^-  f<irra  a  tube  about 
the  pistil,  one  of  tht-m,  however.  Wing  free.  The 
Mtmona  or  acacia  suVfamily  hat  rvigular  (nut  pupEN 
ionaceous)  Bowers  and  few  or  many  stamens,  out 
it  azntes  with  tb(>  other  mimiU'r^  of  the  family  in 
theTijignm^.  The  leaves  of  practically  all  kgumea 
are  compound;  but  in  some  of  the  acacias  they  ara 
reduced,  on  mature  plants,  to  phyllodia  (expanded 
petioles). 

The  ndd  crops  Ikdonging  to  the  Legnminoue 
may  be  found  in  this 
Cyclopedia  und^r  thi-  arti- 
cle nlfalfe,  beans,  beg- 
girweed,  bttneem,  cbvor, 
oowpea,forai!»,  leepcdosa. 
lupinei  m«dic,  melilotus. 
po&i  peanut.  Huinfoin,  ivr- 
radella.  aoybenn.  spurry. 
Tolrwt  Wan.  vi.^U-h.  Ollmr 
logvminaas  plants  are 
mttntioned  in  the  arti- 
cles on  cover-cropn.  dyes 
&nil  medicinal  plants : 
also  on  meadows  und 
putnrea.  Many  speci«di 
arfl  grown  in  greenhouws  and  o|)«ii  gar<l«ns 
for  ornament  Tlie  meat  popular  ia  the  sweet- 
pea.  Tho  overlasting  flowonng  pi»  in  an  old 
favorit«. 
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Legume  Root-tubercl«s.  (Figs.  588~S92.) 

By  (ieori/f  F.  Atkinson. 

The  legTimo  root-tnborcles,  or  "nodules,"  are 
email  gjill^  on  the  roots  of  legotninoofl  plants,  which 
are  caused  by  lliu  activities  uf  minute   bacteria 

present    in   the    noil 

plants  (Trow.  Th«  galls 
vnry  in  form  on  lif- 
erent species  or  gen- 
era, twing  oval  on  thu 
red  clover,  rounded 
ami  stiifhtly  lohed  on 
the  Hoybejin.  cylindri- 
cal or  club-flhn|)ni, 
^  simple  or  bnmchL'd 
once  or  twice,  on  the 
vetch  {Vifia  Mtiiv), 
ar  many  tini4i8  dichot- 
OTDuuHly  brauchud 
into  a  rounded  mass, 
i»  In  AMimijo  rlni- 
liodalii.  Th«y  are 
whitish  or  of  a  pale 
ftMli<color,  ftomc-tunes 
sonlid  brown  in  ag«. 
They  occu  r  un  the 
roots  of  nearly  all 
leKitminnu:*  plants, 
bjL  are  absent  on 
some,  as,  for  example, 
on  the  honey  locti^it  {Otfditjvkia  triaeanlko*). 

Hittar;/  of  the  iiu4}i  of  root'tMherclex. 

White  the  hiatory  of  the  study  of  thux*  root- 
tntwrclej*  of  le^minuus  plants  is  extremely  inter- 
BSting.  reference  can  be  made  here  only  to  a  ft'W 
of  the  (iivttiwi  vii'Wii  which  have  lawin  ent*rltiiiied 
sc  to  their  nature,  origin  and  aignificance.  Some  of 
the  early  obaervurs  thought  that  they  were  galls 
produced  by  Insects,  or  by  eel-worms.  Hy  others 
they  were  reKarded  aa  lateral  roots  with  dwarf 
growth,  or  RwuUsn   lateral   root  Orleans  for  the 

pnrpom'  of  ahHorbing 
f'lod,  while  uthurs 
held  that  they  werw 
IvntioL-Ia  which  played 
8  om  e  physioloKical 
rile  It  tbc  life  of  the 
plant.  They  were  also 
thought  by  otht>.m  to 
Iw  im[)erfL'et  buds 
which  could  repro- 
duce the  plant.  Th«y 
1I&9  claanei]  aa  funifi 
of  the  genus  Sclcro- 
tiura  by  some,  or  as 
pathological  ouU 
growths.  Since  Wor- 
onin,  in  18GG,  diecov- 
ered  in  the  nodules  baclvria-lilce  bodies,  which  bo 
thoaght  to  bo  thu  cauna  of  their  formation,  tho 
theory  has  been  generally  accepted  that  they  are 
Italb  produced  by  the  prMoncv  of  fungi  or  bao 
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terlA,  which  entvrthrough  root-halra and  stSmulat« 
tho  tissnes  of  the  rout  to  the  production  of  an 
abnormal  rootlet,  which  ia  calli3d  the  tubercle  or 
nodule. 

The  oi^nism  cnttra  nt-ar  the  tip  of  the  root- 
hair  and  stimuluti'H  the  latter  to  curl  into  the  form 
of  a  shepheni's  crook.  It  travula  down  thi?  interior 
of  thv  root-hair  in  the  form  of  a  homogeneous 
strand,  aa  seen  in  fre.<ih  preparations.  In  sectiona 
of  voitnggnllHthiaHlruml  is  ^»n  bmn«h«id  through 
the  tissues  from  its  point  of  entrance  from  the 
root-hair.  Thc-ao  strands  pass  through  the  ccll- 
walls  by  minute  perforations  and  uien  enlarge 
again  in  the  ceil-lumi^n.  Often  the  atrand  Hwt^lla 
into  a  largo  boly  in  the  cell,  with  irrogular  pro- 
jection!*, whii'h  led  some  to  think  that  the  baeteria- 
liho  bodies  found  in  abun- 
dance at  a  later  stage  were 
budded  off  from  thog*  »w«l- 
lingB.  These  strands  preaent 
in  the  young  tubcrclLt*  led 
a  number  of  students  to  be- 
lieve in  the  fungnua  natiin* 
of  the  organism,  perhaps 
related  to  the  smuts ;  but 
ospdciolly  by  somo  it  wa* 
coneider«i  to  be  one  of  the 
?lime-mulds  nirnilur  to  the 
PtatnodiophoTa  braiiica^, 
which  cansw*  thtt  "cliihfo*jt " 
of  turnip,  cnbbagie,  radish 
and  ciTlain  othiT  crucif- 
erous ])!nntJt,  For  this  roa- 
BOD  Sclini'tcr,  a  (Jcrman 
botaniwt,  named  it  /'Aj/tom- 
yr.a  ietfaminmarum.  anil  this 
seems  to  be  th«  earliest  sci- 
entific name.  Mora  recent 
invuHligaliona  stiiom  to  phow 
that  the  organism  ia  one  of 
thcbactvria.  Many  bacteria 
form  gelatinous  masses  of 
Individuals,  whirh  take  on 
various  shnpfis  ofti*n  char- 
acteriatic  of  the  species. 
Espocinlly  on  ciilinrefl  on 
solidified  artiliciai  media  an> 
thv«v  colonics  of  various 
shafiea  very  characteristic. 
Tlio.-'ti  gt- latinouH  ma»scfl  are 
known  as  zooglo^a.  These 
strands,  then,  which  are  so 
chsracleristcc  of  the  youngerstage  of  the  tubercle^ 
are  zoogioia.  Frank,  another  (German  botanist,  was 
one  of  thu  lir$t  to  d-.monstrate  this  feature  (4 
the  nrganit^m,  and  it  ia  now  generally  accepted* 
although  dilTtTciit  vii-ws  arc  bidd  aa  to  the  mor- 
phology of  the  bacterium.  He  named  the  organiatii 
Hhiznbiuin  hiiumiaitfiirum. 

The  study  of  tho  organism  in  pure  culture  began 
with  Boijtirincic  in  18.S8,  who  namod  it  PaeUittM 
rcdieuMla,  thus  discarding  the  earlier  specific  name. 
He  discoviTcd.  beaide  the  r<»d-likf  foj-m  which  is 
abundant  in  the  old  tubercles,  and  previously  luuneil 
"bacterolda"  by  Woronin,  a  very  minute  inotils 
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form.  Thiwe  two  fornw  of  [hi"  organism  are  now 
^neriilly  recognized.  Th«^  minutv  mulile  furm  is 
About  1  (1  lofiR  by  0.2  fi  in  width  ij*  is  &.  micron 
or  ifl'nn  of  a  millimeter).  Thia  i:«  thft  form  which 
eiit*rB  the  root-hairs,  niultii>lit>8  and  travels  in 
thr  etruniMikc  zoii;;lcC»  inU>  the  ruot  wliurx;  the 
gall  or  nodute  is  stimulated.  Because  of  this  mutite 
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form,  Uoore  ha»  recently  chanj;e<j  the  name  to 
Ptpiuiimmat  nkfici'wfn,  thouiiih  thi.<  rvlutioii  of  thu 
citis  to  the  orKfUiixni  is  not  very  clearly  known,  in 
coiweQuenC'e  nf  whicrh  tht^re  m&y  lie  noine  uticcr* 
tainty  ui  to  this  agitjrripriatt'neM  of  this  name.  The 
larger  rod-like  form  is  \.h  ji  to  "i  ji  long  by  O.fi  »  to 
2.5  fi  in  width.  Tht'Bu  are  tin- "hai'ltiruid*."  Tht-y 
»rc  tLinaily  rod-lik..,  but  oft.'n  brarcht-d  forma 
occur  which  arc  Y-  or  X-ahaped,  or  even  flometimoa 
more  com|jlic&t«d  in  form.  1\i'-m  hiw^tcrnids  or 
rwds  which  are  fniind  in  euch  larja'  numltcrs  in  the 
old  tubercles  are  abnormal,  or  involution  fomiB. 
It  in  ihnuf^ht  by  humk-  that  tho  Y  anct  X  fnrniK  art* 
th«  rv<eult  of  branchiiii;,  perhiLps  8  fulfie  branching' 
eaiiiied  by  division  of  tho  ro.}s,  Boveral  r>ids  being 
held  toi^iethtT  within  a  f^olatinutie  sheath.  It  is 
wtjtl  known  that  thfite  "bactvrvjiii.s,"  or  dcsd  invo- 
lution forms  of  thi-  orgunism,  arv  rich  in  jiroU'id 
matUr.  The  host  plant,  which  is  the  letjume.  ha* 
thv  ij'iW'cr  of  tjii>aolvinK  thi^Ms  «nd  of  HliKiirhinK  th« 
aitruf^nuua  matter  from  the  tubercles  and  ttsin^  it 
a.1  food.  When  the  tubercles  die,  aorae  of  th->m  are 
«mpti«d  into  tho  Hoil,  (Lnd  tho  minute  motile  form 
ftlsu  escapes,  thus  keeping  the  soil  iiii>CQl8t«<l  with 
thirt  orxiiniMn  whcm  Wumi-*  arc  Rrowiiie. 

B*Ay  iegutiKt  arc  valaaUc  in  ttiii-enrithtiienl. 

It  has  long  been  known  that  certain  leguminous 
cropH  liki)  poaa,  clovers  and  alfalfa,  wenr  better 
crojw  for  the  onrichmviit  of  the  land  In  nitrngenoiw 
futxt  wh«n  plowtHi  undt^r  tli^n  th«  cerviild  or  Kraitses. 
A  scrivs  of  inv«<ligiitiun«,  nntaMr  among  which 
may  be  mentioned  those  of  Ilellriege]  and  Willfarth 
In  Oermany,  I^awi-s  and  Oillit-rl  in  RnKland,  and 
Nobbe.  Ililtner  and  others  in  fi(»nnany.  led  to  th« 
cleiar  demoniitnttion  that  HI  in  fl  wil  poas«B«nK 
alt  the  e«n«titii«iits  of  plant-food  exempt  nitro^ 
nous  0nbfltano««,  If  the  soil  were  8t«rillSM  and  t^n 
inoculated  with  %  Sltratv  from  gaHen  aoil,  tegvmi^ 


would  flourish  and  prodnco  an  abundance  of  sttil. 
and  the  L:itHircl<'.a  would  be  pr^.'^Hit  on  thfir  rootA; 
i'l)  in  similar  sti>rili)t«d  soil,  nut  inocuUt«tl  with  a 
filtrate  from  Rarden  soil,  tegiimea  would  develop 
no  tuberclw  find  ttm  pliintf  would  dnvolop  flnly  so 
far  aa  the  nitrogenous  food  stored  in  the  8e«d  per- 
mitted them;  tS)  in  a  vimilur  aoil,  «vun  if  inocu- 
lated with  a  filtrate  from  garden  soil,  the  cereals 
and  gTiUwes  would  make  only  a  feeble  growth  :  (4) 
in  similar  soil,  inocuhted  with  purecultuiMtof  thu 
li-eume  tuhen^ie  orj^anism,  the  tuberoloB  are  fomed, 
which  dem<)nstrat(>8  that  thd  tabsrclm  an  caUMd 
by  th«  bacteria;  {T,)  there  was  an  increase  in  ni- 
trogen in  thu  pliinta  with  tubercles  over  thocn;  with 
no  tubercles;  the  soil  also  increases  in  nitroge- 
nous content  wht-r*  legumes  with  tubercles  are 
grown;  ifi)  r^es  of  the  bacterium  occur,  einci* 
inoculationn  from  pure  culturet;  of  the  bacterium 
from  pea  tnlierclei!  will  not  prod'je<t  tnbttrtlM  on 
cytisufi,  robinia,  trifolinm,  aerradella  and  others, 
while  thuy  will  »n  the  put,  lupinu  and  otherti,  and 
rice  versa. 

The  fact  thai  the  nltrogvn  content  of  soils  poor 
in  nitrogennus  plant-food  is  increased  hy  thu 
growth  of  leguminous  plants,  was  uaed  in  support 
of  th*  vurly  theory  that  grwn  niant*  niwimilnte 
the  free  nitrogen  of  the  air,  a  theory  which  waa 
shown  to  W  unfvund^-d  hy  Bou»tngault  more  than 
sixty  years  ago.  The  fact  that  all  other  green 
planU  except  the  li-giinus*  conid  not  fix  thp  free 
nitrogen  of  the  air.  and  the  Istter  could  llx  it  unly 
when  the  tubercles  were  present,  led  Frank  to 
assert  that  th^  pr^sencu  of  the  bacti^ria  in  the 
tub<:rcJ«i  stimulatf-d  the  lenpimea  to  assimilate  the 
free  nitrogen  from  the  air  through  their  k-avt-g. 
It  hat*  mnce  been  shown  that  this  is  not  the  case, 
that  when  the  tulierclea  arc  present  on  the  roots. 
and  the  roots  are  supplied  with  air  deprived  of 
freu  nitrngvn.  no  nitrogen  in  flxnl  by  the  legumeo. 
(In  the  other 
hand,  it  ha.*  bMin 
shown  hy   Maxe 

and  othen*  that  /}    ^fdTW     .--^Ji 

under  proper 
cultural  condi- 
tions thu  Liilwr- 
cle  bacteria  on 
artificial  media 
fix  (hy  aAsimilft- 
tiont  free  nitro- 

fi-nfrom  the  air. 
hat  they  do  fix 
frpc  nitrogen 
from  the  air, 
when  in  the  tu- 
bercW  of  the 
legtunes  under 
normal  cundi- 
tions,  is  aban- 
dantly  prored, 
thus  confirming  the  rMnlts  of  empirical  nhoerva- 
tionn.  that  leguminous  planta  grown  in  soils  poor 
in  nitro^a  flonrinh  an<l  itorac^timt^  hnvv  a  largor 
coht«nt  of  nitrogenous  snbetance  at  maturity  than 
thvy  CQuM  have  obtained  fr«m  tho  poor  noil;  that 
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fwila  poor  in  combined  nitrogen  are  eoricKed  in  this 
sutKitanctf  wheD  crojis  fif  legumes  are  grown  on 
them,  exvTX  tlioagh  the  crop  of  vines  and  seed  is 
r«inovn],  becsui«e  of  the  large  amount  of  Axt-d  at- 
tru^n  in  tlii>  tiavtumiilH  utill  within  tlie  tulwrolCMt 
in  the  aoil;  while  with  the  cereals  and  graBaea  the 
nttroeon  content  of  the  soil  Is  lieoreascd.  Thiit 
«splfunii  why  it  is  that  le^minous  crop«  are  more 
important  fvrereiin-riianiirini;  than  th>P  ceri:!ti1s  and 
fTUses  when  there  is  need  of  un  increase  of  cum- 
binwl  nitroirrn. 

Jiaai  tf  nodutc  bacUria, 

While  th«  nodulo  bacteria  «re  widely  distribated 
in  the  soil,  the  fact  that  then;  arw  eeveral  dilferwnt 
riioi«  which  dwelt  in  the  roola  of  curtain  genera 
of  hoBtfl,  which  cannot  attack  the  root«  of  others. 
«xp1ainii  why  it  is  th;it  tin*  bacterial  ractw  to  which 
certain  (j^nL-ra  of  legumes  are  susceptible,  are  not 
pMacnt  in  all  soibi,  eAiHscinlty  in  soils  where  thoso 
hMtfl  do  not  grow,  while  other  races  are  present 
in  those  eoila.  This  ia  shown  in  tlie  caa«  of  thv  iva 
and  lupine  organism,  which  will  not  attack  th« 
rootfl  of  cytiHiia,  robinia,  trifolium,  nerradelln  and 
othurs,  as  shown  above.  It  i»  alxo  shown  by  t>x- 
periencea  with  the  soybean  from  Japan.  When 
the  iiood  of  tbisi  boan  wax  planti^d  in  AmiTii^a  and 
Enrope,  no  nodnlea  were  developed  on  the  roots. 
It  was  only  when  aoil  from  Japan,  in  which  thv 
aoj-boan  hud  grown,  waa  imporUHi  and  mixed  with 
Boil  in  which  the  soybean  waa  plant<^,  that  the 
no]uk«  were  developed.  Thi«  organism  of  the  Moy- 
bean  nodulea  was  thus  considerwl  by  Kirchner  to 
be  n  ditferent  i>|M<(.'ieH  and  was  named  Rhiviiac- 
lerium  J4ipojtievm. 

Bi^f'K\va  th'.-  distinct  racc<  which  cannot  infect 
certain  genera  of  hoata,  there  are  prolisbly  sub- 
raciM  or  initial  mccft  which  ciin  mtixl  a  wide  range 
of  genera,  but.  by  being  conHnod  to  a  limited  num- 
ber or  to  aingb-  genera  (or  several  years,  infect 
certain  gene-ra  much  moro  rvadily  than  oth«r8. 

Smi  inaaUatian. 

Thia  loads  to  an  important  method  in  practical 
i.  e..  thv  inoculation  of  soils  with  the  apocillc 
organism  to  which  the  legume  which  it  is 
desired  to  grow  on  the  particular  plot  of  ground 
is  susceptible.  This  niethod  hiut  been  developed  by 
the  United  States  Department  of  Agriculture, 
upeciallr  through  the  work  of  Moor«  and  Kvll«r< 
man,  and  by  some  of  the  exjKtriment  stations.  It 
conifietii  in  obtaining  pure  culturvA  of  the  m-vded 
dtlFerent  races  on  a  medium  poor  in  nitrogen  com- 
pounds so  as  to  cruaU.*  n  »lklv  of  nitmgen  hunger 
In  the  organism,  which  makes  it  mure  likely  to 
attack  the  roots  of  the  licgumcs  than  organisms 
which  have  a  nitrogen  surfeit  of  food,  l^ire  cul- 
tttfvs  were  diijitributed,  aft^r  being  drii-d  on  cotton, 
or  other  unitable  muterial,  to  the  pEanters,  who 
place  them  in  a  ituantity  of  lir]nid  nutrient  media 
for  3.  day  or  »o  in  ordtr  to  multiply  the  g*mi». 
This  liquid  ie  then  scattered  on  the  soil,  ur,  better, 
the  niH'd  ix  itpHnklod  with  the  infuiiinn  before 
being  planted.  I'nder  certain  conditions  this  prac;- 
tic^  or  some  modilication  rii  jt,  promises  good 


returns,  especially  in  soils  poor  in  nitrogen,  where 
the  crop  in  iiueMion  has  not  grown  fur  si^vcral 
years  or  where  for  any  reiuuin  the  specific  organism 
for  the  speciHc  crop  is  absent,  or  prwent  in  mall 
numbera.  When  the  sptfcilic  urgariiem  is  present  in 
quantity  or  in  soils  already  rich  in  nitrogenooH 
pUnt-food,  the  incrcoM  in  tho  crop  is  slight  or  nil 
aa  a  reauU  of  iniKuLation  of  the  noil. 

A  method  has  not  yet  been  pcrft'ctwd  for  eup- 
plying  and  applying  cTilturw  of  the  germ  which  !.■* 
reliable  tmler  all  clri;tim«tam'w,  dije  to  dcterior-i- 
tiun  or  contamination  of  the  organisms  in  culture!*. 
nither  because  of  fault,  cnroli>i«  or  aniu^rupiilotiii 
methods  on  the  part  of  manufacturers,  or  to  imper- 
fect mctliuds  of  multiplying  tti«  urganiam  at  the 
farm  and  of  inoculation  of  the  iK<cd  and  soil.  With 
some  crop,-*  it  is  now  a  practice  to  transport  the 
organi«niK  with  the  soil  in  which  tb«  Kgieciric  cropo 
have  been  grown,  for  inoculation  of  soils.  In  this 
mpthod,  however,  thoro  ijt  dnngw  of  tho  trnniip4ir- 
tation  of  the  germs  of  fangtifi  and  bacterial  difieafies, 
which  may  be  prv«vnt  in  thv  suil.  [Kull  inoculalioD 
is  fully  discuaacd  by  Upman,  Vol.  I,  pagen  447- 
4fi0.] 

Relation  bctiKen  nodule  baeteria  and  their  hoti. 

Tlif'  r«iation  which  exists  betweeD  the  nodula 
bacteria  and  their  h<wt  t»  an  inu^n»ting  ono.  Tho 
bacteria  can  live  in  the  soil  fi>r  several  years  with- 
out the  prescac*  of  tho  lvt;uni«  boat,— how  long  is 
not  known.  Nor  ie  it  known  whut  purmancnt  bene- 
fit the  organism  derives  from  its  ajwociation  with 
ita  h'Mt.  There  is  at  least  a  temporary  gain  by  the 
rapid  Lnerense  in  the  number  of  bacteria  which  are 
formed  within  the  ntHJule.  but  tho  largor  nomber 
of  thedo  become  surcharged  with  tbe  nitrogen 
which  they  6x,  paM  into  abnormal  and  involution 
forma  and  die.  It  may  lie,  however,  that  the  living 
ones  which  iiscape  ttgain  int<i  the  Hnil  form  an  in- 
crease over  what  the  increase  would  be  in  tbe  soil, 
and  atfo  that  thitaMr^ociat Ion  with  the  legumes  may 
give  them  new  vigor.  The  hiwt  InneriU  by  the 
aRBOciatioa  from  the  increased  nitrogeneous  sub- 
stance placed  at  its  disposal.  This  i»  abtindanllj 
shown  by  experiment  where  there  is  an  increase  in 
siw  and  product  when  ilit-organiHm  la  present OYcr 
that  under  the  same  conditions  when  tie  orginism 
ij)  abmrat.  Tho  fewra.'K'x  whichhave  beenobeemd 
underexperimeiitalcouditioni:  where  the  baeterolds 
aiMume  a  firm  condition  so  that  they  cannot  be  dis- 
solved by  the  host,  cannot  bo  tak<>n  as  proof  against 
tho  geni-ral  and  aJmnnt  univers.il  bvneiit  derived  by 
tho  lioxt  from  the  umociation  with  the  bacteria,  «x- 
cept  when  the  suil  is  already  very  rich  in  nitroge- 
neiius  planL-food.  F)ven  nmter  theiMt  conditions, 
allhungh  the  number  of  nodules  is  smaller  than  in 
nitrogen-poor  soil,  there  may  bo  an  inereaa;  of 
nitrogen  in  the  plant,  though  no  incroa^^  in  the 
crop.  It  cannnt  Iw  denied,  tht-nifore,  that  then'  is 
a  mutual  t)enelit  derivi-d  from  this  association  of 
the  bacterium  and  the  legume  in  the  nodalca.  The 
bacterium  lives  within  the  nodular  root,  and  tbna 
the  nodules  are  endotrophic  mycorhiaa. 

This  relationship  of  the  bacterium  and  tbe  lepune 
is  a  good  example  of  what  is  ordinarily  ctlM  Bfm- 
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biiK)i!%  a  ]iviiiir  lojci-tht-r.  Thi;  U-rm  h  qhw  gytier- 
al!^  ]ip^li(>J  Id  those  citeeK  of  Eymbitniis  whorv  there 
in  a  mutual  tH>n<-ril  to  tho  (lymbionU.  ThU  sjuTinl 
kind  »f  ^ymliifuik  i»  oftfrn  callod  mutualtntio  or 
Kciprocnl  ayrabiMia  to  distinguish  it  from  th<m« 
caaea  vi  «yml)iiwi»  cxii'tiiig  lii-twtfn  a  ulric't  piira- 
mtc  and  it«  host,  which  ia  rallwl  antaconi»tic  Bym- 
biwiiH.  DisJDnctivti  symtiioitin  }\m  D.-fiTt-nt-'j  U>  the 
ruUlion  af  tluwers  and  iiiw>cti!  in  puUination.  while 
contact  symbioHis  han  rv-fdrcnfi!  to  th^  ri'tnti<*ii 
tH-twociii  the  bact«rium,  Clnxfrtti/mm  ptulrvriantun, 
and  certniTi  low.  blne-(fT**i>  kIkjo  in  tho  «oil.  thu 
&lspt!  »up|>lyiTiK:  thv  bHctvriDm  with  citrbohyd rates. 
Thtim:  carbohydrate  sopply  the  Cloatryditim  with 
the  energy  which  enanleu  It  to  aaaimiliilc  frve 
niiniRifti. 

SomL«  have  raised  an  objiwtion  npainct  theusti  of 
th«  l«rm  HyraliioMi*  mipliiwl  to  the  relation  of  the 
nodule  bacterium  and  the  leRiime,  on  the  proond 
that  the-  bactirium  is  a  |>ara8itc,  that  ci>rtuia  cells 
in  tht  tulwrcb  are  deatroyed,  and  that  it  isdifRnilt 
to  twe  what  beneilt  thu  h<utt  can  JitIvl-  froiri  an 
aaaociation  with  a  paraalto  which  d«-3lroys  soToe  of 
itfl  cells.  It  is  beyond  contradi'ption.  howi'vur,  that 
leifuiininouii  pinnu  dn  In-nitfit  frxini  this  asMociation, 
in  th«  tlxi'il  nitrogen  which  they  are  ablu  to  absorb 
from  the  dead  ba^tvroidH  ia  the  nodule,  except 
[■i-rhapB  in  soils  alrvudy  rich  in  nitiotcenoUH  plant- 
food,  oader  which  coniititm  it  i»  known  that  few 
niidnlw  are  ffirmeil.  while  in  soils  poor  in  nitroge- 
nous plant-foods  many  nodules  are  formi-d  and  th« 
leRume  profits  to  a  sri^at  oxti-nt  fram  thti  symbitisie. 
The  parasitism  is  cuafiiied  to  the  m»dtiliir  rontji  or 
mycurhitia.  Tbi-i  nodule  Biirv<-j»  a  usL-ft3l  purprtse  for 
thfi  lugamc.  and  the  fact  that  ita  formation  is 
cau»ed  by  a  paraaitti,  and  that  Mmii-  nt  itt>  lvIIh  die, 
dijc.s  ii"t  riLt-nvwarily  Iciwl  Ui  the  conclusion  that  the 
legame  does  not  benefit  by  the  ajworiation.  (Hher 
nonwil  orjfan*  of  tho  plant,  a»  leaven,  perform 
special  and  important  wurh  for  the  plant,  and  lat^r 
die.  Bat  the  Rood  they  hafe  *»rriMi  the  plant  raor« 
than  halanuvs  the  1o«b  of  the  part  or  the  death  of 
it«  cells. 

It  haa  aim  boen  reountly  stated  that  Bi'ace  the 
early  relation  of  the  bacterinm  in  the  nodule  in 
th.it  of  a  |iarasit«,  ihia  relation  cannot  Iw  ayrnbiosi-i 
in  the  eense  in  which  HeHary  used  the  term.  Now, 
DeBary  distinctly  say.*  in  his  "Dio  Ktwehiiiniin;*  <)cr 
Sym bins',',"  IST9  Itbc  folluwing  is  a  transUtiotit. 
"The  liest  known  and  moi^t  i-xcjuiniti;  phun'jmvtu'n 
of  Bymbiii.-irt  ifi  comjdcl*  parasitism,  i.  c,  that 
arrangement  by  which  an  animal  or  pl.int  xfM» 
throutih  its  entirw  reK«tativo  pro€«w  on  or  in 
amUhtT  urgantsm  bolongin^i  to  a  ditferent  speciea. 
The  latt^T  oervea  the  pnraiitA  i-xcluHiTidy  ntt  a 
dwellinft  plni^A  and  faminhen  it  with  ita  entire  food 
material ;  it  ia  in  every  aense  of  the  word  iifi  h«et." 

l.iternlwre. 

H.  Mamhall  Ward,  aomit  recent  publications 
bMrinft  on  the  question  of  the  aoaicea  of  nitroRon 
la  plants.  Annala  of  Botany,  I.  i^Ti-X'u  IIKS8); 
Atliiiwon,  Thft  Hir>lnf;y  of  tlw  Orftanism  Caosini; 
Lenminnua  Tuberclee,  Botanical  Gaxettv,  18.  lo7- 
aG6,  plat«fl  i2-lb  (1893);  Moon.  Soil  Inocalations 


forLagimw,  BulleiEn  N'o.  71.  nurt'ait  of  Plant  lo- 
dUBtlT,  IlDitwl  States  Uepartment  of  Agricaltore 
(1905);  Pfeffer,  Physiology  of  Plants,  1.  393-108 
(19001.  The  literature  referred  to  in  these  worka 
will  supply  other  references.  (Jtrm  life  in  the  »oil 
is  disctitHcd  at  length  in  Vol.  I,  Chapter  XIII,  of 
this  Cyclopedia,  and  should  b'e  read  in  this  connec- 
tion. Additional  raferecices  to  liti^ratiire  are  given 
there. 

LESPEDEZA.   Ugpfdaa  xtriala,  tlonk  and  Am, 

/yj/" """"*'■-     (Japan   clover.  JupuQisw   clover, 
King-grasa.  lloopcoop.)  Figs.  593,  i>&4. 

By  Samufl  M.  /Iain, 

An  annual  fomge  plant  with  stems  ditTnaely 
hranchvt),  di-cuniUmt,  or  «r«ct  when  crowded,  three 
inches  to  two  feet  or  more  inhei(,'ht.  subpubescent; 
leaves  three-foliolate,  leafleta  oblong-oborate,  peti- 
oles Ysry  short  ;  pcdunclos  v«ry  ssliort,  one-  to  five- 
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VU-MS.    Jjpu  Oattill.*ip»tlaa  itrinta). 


flowered;  Rowera  appearing;  tiinglyin  axils  of  luarea; 
corolla  pnrnlo ;  pod  amnll,  littUii  exoMding  the 
calyx.  In  Ino  vegetative  state  the  plant  isewtly 
coofuMMi  with  Trifolium  prwcKiafcrw*  (low  h«[>- 
clorer).  Thvy  may  bo  readily  distinguished  when 
in  flower,  howerer,  as  the  lntt«r  pruduoc*  much 
smaller  y«tlow  Aowers  in  true  heads. 

DMrHnJivn., 

l.esped6Ea,  or  Japan  clwer,  as  it  is  Enoro  com- 
monly known,  ts  suppoevd  to  have  been  introduced 
accidentally  into  fViulh  Camlina,  where  it  watt  firat 
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obeerveU  in  1849  near  CharleHtDD.  It  cbbs  from 
China  urJujjan.  II  aprpaiir<  ra[jiii1y.»n<l  has^n«d]r 
maiJe  iU  way  over  the  fulin;  Smith,  as  far  north  aji 
Kuntuek)'  nn<)  Virginia,  wt'stnanl  tn  Arkanaiu nnd 
eastern  Tex&u.  It  rs  4>jtiM>c'i!iIIy  iiJ»ptu<L  to  tho  Gulf 
and  South  Atlfintio  atate-i,  aa  it  reinjin>a  a  warm 
climate  and  a  long  tomon  of  growth ;  it  has  not 
Bucoowlttd  north  of  the  Ohio  rivtir.  It  is  vigar- 
ous,  and  will  huM  ita  own  uguinet  wuudit,  aad  'us 
Mid  to  crowd  out  li«nn(ida>KraNi  and  nut-grass.  It 
Kfauutd  nut  he  allowLil,  tht^ntforF-.  to  gain  »  foothold 
in  permanent  grafis-lande.  On  the  other  hand,  it 
cauaea!  no  trO'Uble  att  a  veod  in  cQltivatod  areaR. 

Cfiem  ieal  cmnpiwiilioa. 

Itfl  chemii'ul  conipn»ilian  as  found  in  Mut3issipi>i 
(Tracy)  and  Alaliania  (Ilnital  Statts  Department 

of  Agricuittiri*)  in  sa  follows  : 


oqecially  in  thin  upland  auiU  not  too  densely 
wooAfiA.  Mi-t'iirthy  iNorth  Carolins  Bulletin  No. 
13S1  fouod  a  large-tcBTtd  variety  of  Japan  clover 
(/..  xtriala.  var.  tain)  to  be  superior  In  fu^ma 
ruspect^  to  th«  comnion  form. 

CiUt-ure. 

.SW,— l^flp«deEa  is  succetwful  on  a  wide  run^e 
of  soilis,  but  d(KS  ht-st  on  ar^lliiceouis  land!>.  It  is 
notable  for  im  ability  to  thrive  on  all  kinds  of  «oil 
iindvr  gruatly  var,ving  conilitions.  It  prvferg  a. 
moitit  situation  bot  not  a  vet  one. 

Tin"  oxtt>nt  of  atiil  preparation  mny  vtiTv  wid«Iy. 
The  Bwdi}  will  t{enninat«  and  eatubli^  themeelrM 
OQ  hurd  Kround.  Very  oft^m  t<hallow  BtlrrinK  uf 
the  noil  is  all  thnt  is  needed  to  secure  a  cropi 
Careful  pn^jiaration,  however,  mKkeA  a  larfpr  crop 
mori<  curtain.   Potuiwiuni  fortilixen  arv  isald  to  aid 
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Two  spt/Hm  sT  iMOadoza.  tuiidtf  from  /,.  ttriata, 
have  tkeen  tedteil  in  this  country,  namely,  I,.  hirdiiT 
and  /..  terieta.  Tho  formftr  w.is  introducc'd  in 
recent  years  by  the  Unit«d  Statea  Ofpnitminl  of 
Apiculture.  It  is  lesa  branched  than  /..  ttlnain, 
and  mora  ca-ct.  riiuchint;  a  greatLT  hcijiht.  Its 
luwftilnew*  hsjt  notyvt  Iwndctennini^,  but  itgivw* 
promise  of  having  much  vuluo  under  ttpecial  cundi- 
tioiui.  B<aid(w  thewt,  a  number  of  other  ajweioii 
occur  in  various  part*  of  the  country,  and  contrite- 
uto  largt^ly  to  tlie  value  of   the  native.-  pastures, 
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thfl  growth   of  the  crop   in  the   more   nortlicni 
regions  of  its  prodnnlion. 

Srvdinif. — Japan  clovi-r  in  nut  commonly  ivown, 
as  it  haa  become  nnttiralized  throughout  a consider- 
ablft  ^Mt  of  the  South,  and  comrf  in  of  iteelf  by 
dropping  it«  seed,  which  germinates  the  followitifr 
spring.  It  may  Iw  seedwi  tu  aiJvuntngr,  huWfVL-r, 
and  in  parts  of  Louisiana  and  elsfwhere  sowing  is 
the  praclict'  when  it  ift  deJiiri^^t  to  stvuro  a  »und  of 
lespedt-ia.  It  in  sown  at  the  rat*  of  ten  to  twenty 
pounds  por  aero  in  the  apring;  aft(--r  all  dangtT  of 
frost  is  paat.  though  it  i»  occasionally  fall-plant«d. 
The  liilttT  is  not  to  lie 
advined  except  in  the 
extr^Tit?  ^outh,  18  the 
plant  will  not  stand 
frost.  A  stand  may  b« 
•ocurodj  hy  scattering 
th«  manure  of  live- 
stock ftid  on  Ihe  hay 
or  gHM-n  forage  con- 
taining rii>e  seed.  Th« 
aunv  rc«ult  ]*  ftMur«ct 
by  allowing  stock  the 
frrn  rnngo  of  nn  ad- 
joining tieM  which  it 
is  desirt-d  to  wi-d.  It 
will  generally  be  moxt 
Kiti^f  artery  to  sow  the 
i>e«<l  whirn  a  bay  rmp 
is  dwired.  If  Ihe  hay 
crop  ts  tn  \n<  irontinued 
on  the  same  land,  disk- 
ing the  mi-adow  and 
rtHieeding  is  snlftcifnt. 
If  lh«  t-roi'  reachee 
matnrily.  <-nougb  »»ed 
may  shattfT  oat  to  iD>  ] 
mrt>    th<>    n«![t    crop. 
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The  Booding  tAso  may  bu  d'.-iK'  in  tho  sprint;  in  nay 
of  the  snintl  jjrainH,  and  [ireferablv  harroWBd  in ; 
and  the  m-vA  huft  hecn  iii^i-ii  Biic<;<wfuHy  in  gnt** 
mixtureft  for  pasturifs. 

lA'spt>d(r:(,i  Rhould  occajjy  lhi>  land  for  twnto  four 
7«ara,  It  van  follow  cotton  or  any  athur  UU  full 
crop. 

Httrvtttins  ^f^'t  ^f*- 

Jhn.—  Poi  huy.  Japan  clorcr  nhoutil  be  cut 
beforw  it  in  over-ripe;  a  good  practic*  ia  to  mow 
when  aljout  hnlf  of  tint  lowvr  crop  of  riw)  lia* 
nutttml.  This  ]in)vidi>s  fur  n>SBeding  the  n^xt 
jMir  on  the  rtaUM*  fiold.  or  by  (rpriioijing  the  raanur* 
aa  &l>ove  eufy;««t«'l.  Vilion  tht<  Having  of  xoi-d  ia  no 
object,  the  plants  tihduM  be  cut  whtm  in  full  i>liH)m. 
On  gijiiid  Ijinal  0D1-:  to  thn^L-  tonit  uf  hay  jjer  ucre 
will  lie  spcored.  The  hay  may  Iw  cocked  after 
thoronifh  willing  nn  the  (i.\v  it  im  cut ;  one  or  two 
days  in  l-'H'Iis  i»  eudicit^nt  before  final  etornf^.  It 
Hhould  be  li&ndled  carefully  ia  nreTi>iit  Imw  of 
l^avi'i*.  Tracy  fonnd  Iwpodcza.  witn  cotton  seed  m 
thu  i^rain  f««<],  to  be  the  thtiapfiBt  milk-prod ucinK 
nitiun.  TliL-  huy  comrnanils  a  rt^idy  euk-  in  the 
markt^t.  On  the  hill  lands  ne^r  Baton  Raane, 
t/iiilitiana.  it  i»  one  of  th«  leidInK  hay  crogw. 

•S'orrf. — Tor  seed  production,  half-ripe  hay  may  be 
thrfished  with  a  loss  of  vnluo  to  th«  hny,  or  the 
eewJ  may  k*  gathoriwl  from  sifting*  of  tho  hay.  To 
Ret  the  raoHt  Bi.t-d,  howevtr,  the  trop  should  stand 
until  a  largu  jiart  i»f  tht-  (nWi*  aru  ripe.  The  Bclf- 
rake  reaper  is  UJied  for  harveatinK.  although  the 
mowL-r  CM  be  used  wheo  the  slt-ms  are  auiricienlly 
erect. 

/'lutfuiv,— I.**ip«ly«i  alfon)}!  valiiHble  pu«tiirft|^ 
for  cattle,  horaea,  hoga  or  sheep,  though  th^y  most 
bt-  accustomuJ  to  it  in  onlur  to  rcli.-<h  it.  Bv  twmu) 
it  in  considered  the  bwt  paatun?  plant  for  the 
poorer  clay  itoib  of  the  cott^n-Mt.  .\.'*  it  will  not 
Htart  tilt  th(>  noil  Is  warm,  the  |i<ast<ira£e  wilt  neldom 
be  available  l>efore  May.  Under  favorablo  moiHture 
contlitionR  it  will  continuo  until  froitt,  It  van  li« 
planted  to  advantAge  in  all  permanent  piisturea, 
wh^-re  it  will  rirfc-wi  ilwlf  if  not  pa^tun-d  too 
closely. 

Aru  rtiuwatwn.  l^eHpiedexa  i«  a  valuable  rono- 
vator  of  poor  lands,  rankini:  with  theother legumes 
in  this  reKard.  It  is  frwjuently  used  to  fit  poor, 
waste  lantlM  for  «iaetin((  cropx. 

Snemia. 

Levpedeta  is  almoet  devoid  of  serious  enemiee  in 
the  way  of  weeds,  inaectA.  or  parasitic  fun^li.  It 
combat*  ftiiec««Bfully  slmoat  all  the  weeds.  A 
species  of  OiitttotTitium  (n  fiiDKuii)  has  been  foand 
on  it  in  Tejinowuw,  but  ns  y4>t  it  haji  caused  no 
awioiw  injurj^. 

LUenivre. 

Dodaon,  liOuiHana  illation.  Ilullutin  No.  72, 
Second  iteries,  1002;  McCarthy.  North  CaroIinB 
Station,  Bulletin  No.  70.  18!Ki.  and  .\'o.  l.'tS ;  Shaw, 
OovarB,  Now  York  City ;  Tracy,  Mliwitwippi  .Station. 
Rsport  No.  I.  1888;  Report  No.  3.  18>>();  Itulletin 

No.  20.  imz 


LDPINE  (/, K/'in ux).   I,rgiimiao»(r.  Fia.  5913. 

Ry  //.  .V.  VinaU. 

k  large  sroup  of  leKUminoaii  plant*  mostly  con- 
flm-d  to  westj'.m  North  Amurica,  a  few  Bpetiea 
'jcfiirring  in  eaitteni  t.'nited  States,  in  the  »outhftm 
Btatt.-3  and  in  th<t  Medit^rmrcim  rogion,  some  of 
thtm  raluubic  for  Kiet'l-'nanuriiiE  and  fwragc. 
Upwards  of  one  hundreii  epiK-ie«  am  found  in  tho 
wcKtt^rn  l'nit4.-d  St4itf».  Moat  of  the  npeciea  are  her- 
baceous itnnuals  or  perennials,  although  a  few  ara 
shrubby.  The  agriculturally  valuable  apeciea  are 


4t,^n 


tin.  ns.    TcQpw  lupme  <I/«^itii4  lutrMt). 

all  annuali.  Thane  moift  cultivated  are  native  of  the 
Mediterranean  re^cion.  .All  are  ehuwy  ptunt^  with 
conspicuous  Sowers  in  terminal  racemes  or  spikes, 
hornu  on  long  peduncles.  The  flowers  an'  bhiis, 
white  or  yellow,  or  a  union  of  these,  papilionaceoua 
and  froe-hlooming.  Tb«1eare«are  DBvallydixitatc^ 
with  6ve  to  r^ovontvoD  vntini  Ivaflcta. 

Lupine.'^  are  grown  primarily  as  a  green-manure 
crop.  Their  great  value  for  this  purriosc  depends 
on  their  ability  to  thrive  on  poor  sandy  soils  and 
on  their  high  nitrogen  content.  In  Burom,  largv 
tracts  of  aandy  soils  have  boen  brought  into  con- 
dition for  profitable  cultivation  by  fcreen-manurfnf; 
with  lopini>K  and  fertilising  witii  phoiiphat<«  and 
potaHh  salts.  Aa  a  forage  crop,  the  cuttirated 
lupinos  are  of  no  great  ini}rorunce,  aod  are  hot 
little  n«ed  for  this  purpose.  All  of  the  species  are 
rather  coarse  for  fodder. 

Lupine  are  but  littl«  cultivated  In  the  United 
Stat^.  In  t^rope  and  North  ,\frica  there  are  foar 
Mpcciu    ia    cultivation,  nnmuly.    th«    whit«    (L. 
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oUiUf).  ihu  yellow  (£..  laUu*,  Fig.  595,  adapted  from 
Botanical  MaK^i^iie^  the  blae  (L.  hirttituA},  aii<l 
the  Epyptiun  (L.  ttrmU).  Of  llit-ai-.  tht-  ycllnw 
lupine  is  tiBed  moBt  eitenalvtly,  the  blue  &nd  white 
lupimifl  beting  noxt  in  importance.  In  pnrts  of  thu 
Weat,  a  numlwr  of  aiXH^iiee.  notably  L.  it-iKoj^yllvi 
and  /,.  terieeun,  grow  wild  in  Rreat  InKiiriaiie*  and 
are  cut  for  hay.  The  numeroun  vUnericsn  native 
speciett  are  of  cnnmili;r.tb]e  value  on  thtt  ran£:f><, 
many  of  them  being  catim  readily  Iwth  liy  ."hi-cji 
and  cattle.  Some  danfi^er  attends  the  feediriK  of 
tMi*  hay.  captieially  Wi  ithtm  owing  to  tiin  jirns. 
enoe  of  a  puisanoun  alkaluid  in  the  seed.  [Commit 
Vol.  III.] 

TW  cultivated  lupinea  have  been  toftted  at  many 
of  the  Anu'ritan  trxperiinent  ^tatinne.  inoatly  with 
dvcidi-dlyunHatisfactury  results.  Only  oa  the  Pacllic 
COaat  have  the  cultivated  Inpineii  apfieared  at  all 
promising  U8  grt^^n -manure  crops,  and  evvn  therv 
other  leRtiniea  are  more  BStiBfactory,  I'p  to  the 
prcud'nt  lim«,  rone  of  thft  spwtiiw  has  Ixwomp  enpc- 
cialiy  valuable  in  the  Unit^  Stale*  It  ia  not  at 
all  anlikely,  however,  whon  it  shall  be^^ome  prof- 
itable tu  build  ai<  somi;  of  thu  sandy  soiU  in  the 
Weat,  that  one  or  more  of  the  Eurojwan  species 
may  prow  va)u»bk<.  Onw  of  the  hin-cIm*,  nativ«  to 
California  (/,.  tuJittwJ.'haa  been  ffrown  then*  aa  a 
green -man  tire  crop  and  compares  favoraidy  with 
the  Ettropcan  species. 

CuUan. 

Soil. — A  sandy,  well-drained  rail  u«.<utential,  a» 
the  plants  will  not  (;ruw  on  wet  land,  and  are  par- 
ticularly aventit  to  limeHtontt  soiis.  Thrdr  Kiwateet 
vahiH  is  on  pi>or,  tinndy  Koitx  ilmt  will  not  grow 
anything  else.  On  the  other  hand,  it  waa  found  at 
the  California  tttatiiin  that  ]upini;(<  would  tolerate 
much  more  lime  on  clay  soils  than  on  sandy  aoila. 
It  \*  said  that  the  Urge  blue  lupine  \L.piUiiiu*,vnr. 
aarulfot)  and  the  pink  lupine  (L.  jiiliim*,  var.  rvgnis) 
are  adapted  to  limentone  hoiIh. 

Frrfuiii-m.  -  Pntanh  salt*  giv<i  the  moat  benfficial 
rwoltfl,  although  the  adtlition  of  phoaphates  «*ith 
the  pvln^h  is  proritalile.  SuperphiiEiphutua  havo 
given  detrimental  results  and  ^nould  not  be  applied 
to  tht>  noil  on  which  thi.^  lupim-A  are  to  l>e  sown. 

Sw/injj.— Lupine  seed  is  Kiiaally  sown  at  the 
rate  of  eighty  to  one  handntd  poundti  per  acre  in 
drilla  ten  U>  llftiwn  inches  apart.  If  hroadoaeted, 
nearly  double  thia  quantity  is  reqcired.  The  seed 
should  be  sown  afti-r  the  ground  ia  warm,  the  varly 
part  of  May  or  .lune  being  the  usual  time.  The 
plants  grow  rapidly  and  are  rttaldy  to  plow  ond<:-r 
in  the  early  part  of  .^tigust,  by  which  lime  ihey 
will  hav4>  devf>lop<4]  fu«ed  and  will  contaia  the  maxi- 
mum amount  of  nitrogen. 

I'laee  ia  the  rotation.— If  uiied  in  8  rotation,  e«p<v 
eiallyon  landji  that  arobi'ing  built  up,  it  i^  prefer- 
able to  follow  lupinea  vlth  wint<^r  rye.  In  thia  cafle, 
at  leaat  a  month  xhoald  be  allnwnl  to  e)ai>»u  after 
the  lupines  are  plowed  under,  before  the  rye  ie  sown. 

UtUUing  Iht  imp. 

The  native  .\m»rican  jifwirieii  are  patitured 
throaghout  the  growing  seaeon.  If  est  for  hay, 


it  ebonld  not  be  harv4.i;led  until  the  pode  haT»| 
ripeneKl  and  burst  open  and  auttered  their  oMd.' 
Thi»  occurs  the  1atti;r  part  of  August  or  Ent  of 
September. 

The  Aeed  of  tho  cultivated  speclw  i«  T«r>'  rich 
in  protein  and  is  used  in  li^nrcqie  to  some  extent 
ae  feed.  The  feeding  value  tfl  much  IcMtntd  by 
the  preifcnco  of  a  bitter  alkaloid  which  ia  i^jurioos 
to  animala,  eapecialty  to  ah«ep.  Befors  feeding 
tho  M-e<I.  it  ia  necessary  to  r«inove  scone  of  the 
alkaloid  by  soaking  or  boiling.  One  method  ia  to 
boil  thb  nm\»  for  one  hour  and  Uien  Va  wwh  them 
for  twenty-foor  hours  in  running  water,  Thia  re- 
Bults  in  a  lom  of  about  ont-Kixtb  of  thti  dry, 
pnnclj>ally'  non-proteid  matter.  Th«  disembitt«red 
need  la  then  tvA  in  much  tha  satOfl  Wky  as  oil 
cake. 

MAIZE,  OR   INDIAN  CORN.   Zta  May*,  Urn. 

Ornminett.   Figfl,  oWJ-O^S. 

By  JfKn  W.  Harthhtrgcr. 

Maiztf  or  Indian  orn  i»  a  gra^a  that  is  grava 
both  for  ita  grain  and  its  herbage,  which  are  nnei 
for  food.  The  grain  ia  used  whnle  or  gronnd. 
ami  in  varioim  preparations  for  lioib  human  and 
Btoek-food.  The  herbage  ia  a  forage  used  for  wil- 
ing, .lilnge  nr  ax  dried 
and  cured  fodder. 
Various  manufac- 
tured product*  arc 
made  from  tnaite. 
The  plant  Is  annual, 
dying  each  year,  even 
in  it$i  original  w^rmi- 
tropic&l  home  in 
Mexico.  It  ia  the 
moot  important  and 
moAt  iliAtinctive 
American  crop.  Thu 
word  "maize"  is  de- 
rivwd  from  the  Haj- 
tian  word  "mahit," 
tho  name  hy  which 
Indian  com  or  maiio 
wa«  called  when  Co- 
lumbus found  it  growing  on  the  tsl&w)  of  Bayt!- 
Mabiz.  or  mariHl,  ia  said  to  be  an  Arawalc  Indian 
word  of  South  AmoHcAn  origin.  In  North  Amorica 
the  word  "cfim."  uaed  generically  in  (England  for 
brvad  grains,  more  puriicularly  fur  wbe«L.  is  vm- 
ployed  speci^cally  for  maise.  The  word  has  no 
other  applicjition  than  to  maixe  in  this  country. 
It  is  common,  btiwever.  U)  i!ipcak  of  the  plant  aa 
Indian  com. 

Origin  of  maixe. 

Tho  writer  bos  precented  elaewhere  the  proofs 
of  the  Mexican  origin  of  main  [w*  Lit«nlai«t 
page  427].  Maise relates  itnelf  botanieally  to  a  na- 
tive Mexican  graas.  teoriat«  (RuthUma  Ueriaaa, 
which  flee),  and  fertile  byfartda  of  thia  gran  and 
malse  are  known,  producing  a  plant  dwcribfd  Ity 
Wataon  aa  Zea  eiinina.  From  the  peeatlur  beha- 
vior of  tho-wi  hybrids,  the  writer   has  suggeUed : 
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kenicl  ol  tulic  ind  itainutcu- 
■Drat*.  ■■*Bvlir)'-i  A.nitlur.- 

(laiiiri  «,  pilni^  t,  1«miH«i  0. 


Plato  XIV.   TypH  of  mait» 

Yailiiw.  RllFT  TtTotWt.  Boang  ConnlJ  Whilr,  MuisntiU  IS.  Smnd  rvip— N<>rt)i  f'«)"itit  iloldva  D*ii(.  0(<ld«n  IiImI,  i1<>14kei 
KmI*.  a  R>i-i  I>Mi(.  KylitU  130,  HnnlM  While  Iirnl.  f^xl-Oam.  rktrd  r*i»— nf<li-''i>lri».1  PlJul.  Virtiwlad  Pllnl,  YkiiIcm  ()cin. 
Hlursm'  Krtirtd.  Ulrkury  Kliijt,  Trluaph  Pllnl.  WhlM  Vllnt.  Othn,  KkHjrTkr-ar'-r*.  VnrW^l*!  tn"  i^  U>a<rkn  Jsna.  NAitk' 
■mfrrn  DaM  AMriMt  row— Manll  Kicrrnm.  CtmntrT  Oantlvma.  CtmIv.  Blvli  »eiirsii,  QvlnCT  EkHj  MMkel.  KnI  Klr« 
l\il>,  Willi*  Kit*  Pup.  Uloa  I^>(>  (vaBtrftlii«<.f  WhltaPMrl  Pop.  (CrklM  at  ValUo  pHrl  i>op  iJul  IhrMh 
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that  our  cnllivated  maize  is  of  hybrid  criBin.  prul>- 
ably  :*tarting  an  n  nport  of  U'lininU^  which  then 
eroMod  itwlf  with  thi<  Qurmcil  ancmtor.  producing 
oar cuUivAUi]  com.  Thi?  i»  HiKCulative,  but  thtrre 
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ng.  W7.  TjppM  ol  lierMli  of  corn.  I,  3,  WhlU  deni  knrnela  of  p<Mr  <hBpe;  'J.  t<ii>l 
Tlow  of  llilu  ntiil  (likk  W>-(iicl(i  (,  tdn  rtow  of  llilii  and  rhlrk  k>^niol«^  (r-T,  Huui 
ootti  o*  Fitnii  ».  Tiwcarofxir  llooT  iwm!  0-H.  iiHuwt  nom:  13.  lioUcn  Pektl  pop- 
conii  U,  "hliv  r1?«  piipivrai  IG.  •tliita'lliil;  IC,  IT.  yallitx  Mliil^  [»-3<^,  wlilte  Joni: 
24-ZX,  j*llo«  ilpni.  Lncs,  wadscHiliitpad  knnuili  llkn  V  aiul  3^  pfDUll  of  Dini^ll 
icrklii  111  |Fnii>oi'tluii  (o  eoU    (lliur[|*]i.} 

cannul  be  any  doubt  that  the  clone  relationship  of 
maixe  and  ttMuinte  pnints  the  way  In  the  dtft^irmi- 
nation  of  the  botanical  chur;tcti>ri  of  lhi>  oHginai 
wild  corn  plant.    Iteceiitly,  Monlfiomcry  has  bur- 

geet«d  a  tlifyiry  ak  f)  tho  nntnr<'  nt  tht>  maJM  mr, 
I  which,  in  conclusion,  he  fitat«a  "that  corn  and 
teOttintu  muy  huvv  hud  u  common  urij^in,  and  lliut 
in  the  procea*  of  evolution  the  cliiBt4^r  of  pLstillate 
spikes  in  t*cwitil«  wL>re  dev^-biiH^  fphm  Uib  lateral 
branchuM  of  a  taiwel-Uke  Htructuro,  while  the  orn 
ear  dev<>topod  from  iht-  ci?ntra]  apiko.  It  is  prtibahlni 

that  the  pmnenitor  of 
lh«He  plants  vas  a 


InJian  cum  ()iubMK]u«nt  tsxperimenUi  hav«  nut  bevn 
publishtdl: 

■■  It  may  bo  worth  whil*?  In  inquire  wh<«lh*r  thi« 
(.'^nina  com  still  retains  a  specific  identity,  whether 
it  Fuatly  is  n  distinct  itpecies 
from  the  commtui  corn,  /Sv 
Mays.  For  myself.  I  am 
atrongly  v{  the  opinion  that 
it  JK  not  a  difttinct  Rp(<<'it'i*.  I 
am  rather  incline<l  tu  think, 
with  the  native  Mexican?  and 
y  ^Sl*  Proffniror  Pugwf,  that  it  is  the 

12  13         original  form  of  Zra  Maifn,  or 

at  least  wry  nciir  it.  It  ox> 
plaiciB  many  pnjntA  in  the  »v<y- 
tution  iif  Inijiiin   corn.    .Som« 
varietieg  of  »weet  corn  oc«a- 
Kionully  producp  rudimentary 
multiple  oars,  and  this  Tanina 
seemn  to  tend   to  Ioh^i   them 
undtT  cultivation.    The   tcn- 
2S         S7         S&        di^ncy  of  cultivation    in    all 
plants    is    to   dfvelup   unnift 
fruits  or  some  ar^fans,  rather 
than  all  fruiUi  or  all  orgniui. 
The  auekorinff  habit  h&9  been 
diM:onrii|:ed   in   the  aelt^rtion 
of  corns.    The  tendpncy  to  AUckcr,  ihu  tendency  to 
pi-odoce  tatwelif  on  the  endK  of  earn,  the  prnfuMa 
droopinjjt  taiuiwlM  of  m.iny  I ittle-im proved  varieties. 
the   prvdominanee   uf  tlinl  curn«   northward   and 
of  dent  or  pointed  coma  southward,  tho  oecnrn^ace 
of  many  curiotu  and  sborifrinal  corns  in  the  A2te« 
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large,  much-branchi-d 
KTiuw,  each  branch  be- 
ing terminated  by  a 
taatwl-tike  Btmclure, 
bearing  h«rmaphro  - 
dit«  flowen."  [^ee  lit- 
ffatnre  reference*  at 
end  uf  article  ] 

The  Xea  ranina  of 
Mexico  idTnl  descriknl 
in  1S90.  by  Watwm)  is 
of  gn-nt  int^rwt  in 
ntudyir^  the  origin  of 
corn.  Ilailey  experi- 
m<.'nti.-d  with  tbii*  plant 
a«d  madt!  hybrids  with 
foriTiH  of  culiivalwi 
maibf.  Withimt  cum- 
mitting  himiiflf  as  to 
thM  orif;io  of  %ro 
tanina  it^lf,  he  made 
thp  following  nh»^-rrn- 
tions  (Cometl  Rullctin 
No.  49,  189ii)  on  \U 
|MMeil)Ie    relaticms    to 


FIc.  s».   Bwin  rtvn  nra.  Brown  at  MtulluuM,  Multsba. 

region — all  these  become  intelligible  if  &a  canina 
i9  the  original  of  Indian  oom." 

Botanieai  ^httrattert. 

liooU.  -The  roots  of  maize  are  of  two  kinds  ;  ll> 
Thiwp  that  are  formed  when  the  kernel  germinates, 
which  doVflop  into  th»-  etmng  iimltr ground  feed* 
ing  roots  ;  {'£)  those  that  develop  in  a  circte  from 
tho  lower  nodea  of  the  Mfm,  and  si-rve  primarily 
as  prop  or  supporting  roots.  Tlefore  thi;«e  adven- 
titions  aerial  roots  reach  the  aoil,  they  are  covered 
hy  a  copious  muciluginuus  matL-rial,  which  probably 
prevents  dry  air  and  dry  winds  injuring  tho 
ImiKpfttint  growing  )i]h-x.  lAter  tfaeae  air  ronta 
absorb  wut«r  ard  planUfood  from  tbu  soil  into 
which  Ihey  jienetrate. 

Stem. —Tin'  stom  nf  com,  known  botanically  as  a 
c«lm,  is  divided  into  nodes  (knots)  and  intemodes 
(fitraight  stem  parta).  Th«  int.Tnodf»  differ  from 
those  of  most  grasBes  by  being  solid  instead  of  hol- 
low. Tho  basal  part  of  each  of  tht.-  lower  leaf 
sheaths  is  provided  with  a  ring  of  soft  tiuoe.  which 
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cniuisbA  of  colla  cap&bk  nf  nipi4  growth.  Hence 
the  base  of  the  aheath  is  readv  st  uit,v  tiiuv  tt> 
grow,  ami  if  the  ))lanC  lr  blown  uvvr  )>}•  ihu  winti, 
growth  takes  \>\acv.  and  tht-  iilant  is  thus  ntwUted 
into  an  upright  [loi^ition.  Another  jirjinluf  [ntt-rt^al 
is  tbat  a  numN*r  nf  the  internudvi*  an?  alteraalely 
grooved  or  llattened.  Thiiso  pereons  who  hnvo 
rtittdi*  ft  "cijrn-rttalk  tid(tlp"wi!l  rcmf.inber  that  it 
wa«  this  peculiar  Hatleninf;.  which  aecomraodates 
the  cars,  that  ri^iiduriH]  jiiiratibk-  thu  manufarturc 
of  the  crude  mnsi'cal  instrtiment.  The  sau  bundles 
of  tht'  corn  stthni  arr  is»ilateii  ami  of  tar  clofH.-d 
coUater&l  type. 

//eajw*.— The  learefl  of  corn  are  tWQ-ranl<ed ;  that 
IB.  tht-y  altomnt^i  on  opjtiwitw  midoi*  of  th**  etvms. 
Each  leaf  may  be  idiviijed  into  three  partd,  — a 
ttbcatti,  which  is  open  atonj;  one  ?ide,  «  ligule,  or 
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Pli.  Uo,    Hith  nartbfrrn  eara,    (>Mt  b<-tirMB  lui*  yallow 

iliiii  nu<l  Iiti|'n>vci)   l^tiiulii^  •M.-rii ;    four  nMs  csoMlng. 
WnkvOpliI,  Lirviilir  iiiiln  iinifli  or  Vlltuwa,  Canula. 

nemtiranotis  outcrowth  at  the  top  of  the  Rheath,  and 
the  hlfliK  The  lignk'  ha*  l)wn  appmpriatoly  called 
the  ratiiKaard,  aa  it  acta  ia  such  a  vay  that  rain- 
walt^^r  with  dtist  partidt-s  hi'ld  id  Kulutiun,  which 
runs  down  the  grooTed  surface  of  the 
Inaf,  runs  off  on  «-ither  side  on  rpach* 
iug  the  li(,'ule  and  does  not  run  into 
the  space  Ixitwwtn  the  sLsra  and 
«ht»athiiift  base,  where  dirt  might  other- 
wise easily  accumulate.  The  folds  in 
Ihc  margin  and  buHouf  tho  loaf,  wliich 
are  formed  bucause  the  «]jn'  grows 
more  nipiilly  than  thi*  middle,  are  in- 
CeniuuK  natural  or  mechanical  contri- 
vanceo  to  •■»»:*  the  ittrain  on  thi<  lo«f- 
hlade  when  the  wind  blows.  If  a 
microAcapic  svction  is  made  of  the 
kaf-btiuli:,  p«cutiarfiu]-sliap<Ml  celts ufd 
found  distributed  in  the  upper  epider- 
mic lietwMn  th«  prominent  parallel 
vein*.  The«e  are  liullifurm  cells  and  in 
ordinary  weather  nlworb  water   and 


keep  the  leaf-blade  perfectly  flat.  In  hot,  diy 
wihatlmr,  water  id  lo»t  from  IheM;  celta  and  th« 
le^-blade  roDe  up  and  thuH  protects  itaelf  nffatast 
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Pii.  va\.    B*>«  rraiB  lbs  (talks  •homi  la  Pi<.  ton. 

desiccatiaii  and  controlii  the  nnrtnully  high  mto  of 
transpiration,  or  wat«r  loss. 

{'touYrs.—  The  flowers  of  maize  are  arranged  in 
clustera  in  two  difTen-nt  partx  u[  the  plant.  The 
male  (staminate)  llowem  logolher  form  the  termi- 
nal laaael  of  the  plant,  while  the  female  (pistillate) 
flowers  (Fig.  515)  are  placed  on  the  cob,  snr- 
rcraoded  by  tho  huxks  in  the  axiU  of  the  lower,  or 
nsually  the  middlt:  leaves  of  the  stem.  The  stami- 
nate  flower  cliiMtor  a  known  ;ut  a  panicle  uf  spike- 
lets.  Each  tiltimata  division  nf  the  taanel  (pani* 
cle)  U  a  Biiikelel.  Fach  HpikiOet  conaistft  of  two 
dry  Bcalee  (lower  glumesj  xubtending  two  flrjwen 
of  throe  Stamens  c-ach,  Each  staminste  flower  is 
Burrounded  by  a  flowering  glume  (lemmu)  and  a 
paba  on  the  iiieide.  Whi-n  the  anthers  are  mature, 
they  dangle  at  the  ends  of  lung  lilamenlB.  and  thus 
the  dry,  smouth  pollen- grains  are  con.'^igned  to  the 
wind.  The  pistillale  liowern  unt  jilrnW  in  eren- 
numbered  rows  on  the  fleahy  axis  known  as  th« 
cob.  P^aoli  spiWM  on  thiA  axis  consiiitd  of  two 
flowers,  subtendiMl  hy  two  glunK«  more  or  IcM 
horny  or  IwiUiery.  Oni.'.  pistillate  flower  te  abortive 
and  is  represented  solely  by  a  flowering  glumt-  and 
a  palea,  while  the  other  pistillate  flower,  with  sub- 
tending, tUmering  glumi*  and  palea.  has  an  ovary 
snrraounted  by  a  long,  hairy  style,  showing,  under 
the  microscope,  two  longitudinal  It  directed  vascu- 
lar bundtee.  Each  style,  or  throw  of  eilk,  i«  hairy, 
to  entmp  the  rounij,  smooth  polIen-gTaiiut,  which 
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Are  pn.'Kliicci  in  vorr  KTX'nt  nambers.  as  many  as 
18.000.iXX)  by  a  sfngle  jilant.  The  pollen  Iwitins  to 
Ik  !ihed  one  to  three  <1ji,vs  befunj  Ihu  silk  emi^rg»s 
from  iH'tween  th*  hankii,  ami  continues  to  fall  for 
eight  days,  mnre  or  lew,  although  the  wilk  i»  pol- 
lunib-tl  unuaily  on  the  fii^t  day  of  it«  app«araiice 
The  ogj;  aiigtarutuB  in  Ur-  ovute  uf  maizu  coiwist* 
of  three  cellf=,  and  in  the  center  of  the  enibryo-wc 
is  an  «n(I<^«[iorm  nuclvu^  Thm  fi-rtil i^ation  of  the 
egg  cell  n>«ulUt  in  the  formation  uf  the  cum  em- 
bryo, whiift  thtt  ij"uli!«  ft^rtiliiation  of  the  pniJo- 
sperni  nucleufi  by  the  eivand  »penn  nui'luirtf  [iriv 
ilUMS  an  immtdiiite  vlTvct  on  the  color  of  the 
iCBorve  food  stored  about  (hi;  cjnbrj-o.  Thit  imme- 
diate effect  of  the  pollen  on  the  ofTHpnUK  kfmela 
b  called  xenia. 


nc  MS.    Tfas  WKH  ;   fltta- 
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letl;  on Uke r1sbt.«*ti <nll 
puced. 


KerneU.  —  The  csryopBcd  or 
kernula  of  corn  {Fijt.  fiSO),  re- 
tiultini;  from  th»  act  of  furtili- 
zation,  are  arrttogt^  in  even- 
nnmb^TC'd  rows  on  thct  flttHhy 
axis,  or  cab,  surroundi'd  by  th* 
hu»k.  I^ach  hunk  reprtisents  the 
ehoathing  Icuf  biuje  nod  the 
ont^^r  onea  are  aaoally  tipped  by 
a  gnwii,  nidimmiiiry  leaf -blade, 
whiph  oponsionally  displaya  & 
IJt^li'.  Tlieoutor,  innormcMt  husk 
is  two -keeled,  like  a  aM  with 
Tunnurs,  and  thuH  it  accommo- 
dates  itself  to  the  flattened  or 
hollowrd-ont  stem  sarface. 
OccaHioDuHy  Kmall«<r  ear«  ar« 
enchwed  by  the  outer  husks,  so 
llial  lh»  mr  tognthur  with  the 
hnskd  \A  ta  be  re;^rded  as  a 
short,  iixillary,  brunch  Iwartng 
reduced  leaves  and  fiowcra. 

Each  CJiryoiisiH  h-ia  two  distinct  conta,  viz,,  the 
orarian  wall  ami  thv  xtt-d-coatA.  On  iiiicrtK«.'(i|)ic 
wH-tion,  the  cell  layers  composing  the  ovarian  wall, 
or  pyriciirii.  and  th"  Mlrcrnely  thin  M-eii-coatR  are 
distinctly  visible.  The  rew-rve  fiX)d  in  corn  iai  horny 
prftU'innceoDS  maUrial  and  mealy  stwrh,  while 
tho  embrj'o  it«otf  contains  thv  lar^^t  amount  of 
oil.  The  proteinaceoBB  and  starchy  reserve  foods 
comprUe  the  atl)umi:^n.  which  touchts  the  embr>o 
on  the  wholo  of  one  side,  whi-rc  the  scut^llam  is 
found.  Tlin  corn  embryo,  chit  or  Rerm.  consists  of 
the  radicle  eurronnded'  by  a  root-nhcath,  or  coloo* 
rh  izA,  a  short  hyftocotyl  from  wh  ich  ariaea  the  SDCk- 
mg  orgftD,  or  Bcut«llum,  and  a  end*  ootyledoo 
that  sarroands  several  tiehtly-rolled  plumular 
IniTvH.  The  epidctmal  culln  nT  the  scutellom 
secrete  an  enzyme  which  tranHrurmH  (he  rcscrvu 
food  into  a  Dsabl**  form  when  the  embryo  begins  to 
grow. 

In  gormtnatioB,  the  rudiole  protrudes  Gnt  bjr 
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ImBking  it"  way  throuf;]i  tlie  colMrhica,  which 
temftlim  a*  a  ein-nlnr  collar  -nhout  it«  iiii[n^r  ['art, 
and  thtn  the  piumali!  el'>n}^t««.  Tbecotylnlon  re- 
mains ydllowiah  gra<iT\  and  )n«mbr»nous,  whJl^  thd 
leaveti  cnwrappi>d  by  it  clongato  anil  fissume  a 
brii[ht  (jretiii  color.  CninciiWnt  with  thin  <!«tvflo[>- 
ment  of  the  plumule,  a  conBiilorablt.-  Qtimbi^r  of 
secoraiary  adventitious  roots  ariRe,  so  that  tha 
priinary  rout  itoon  hutvn  itn  iilvntily. 

Cltu»ifiaUu>ii    <if   spfcit*-grov.p»    or    "  agruniUumt 
tpteie$." 

Sev«ral  well-marhi^l  ae:ricultural  races  of  Iniiian 
corn  ma.y  be  diNtiTiguishtiJ.  TW  sAterisk  (')  indi- 
cateB  May!)  understood.  The  c)asail^cati«ii  '»  that 
of  Dr.  E.  L.  SturttiTfint: 

(1)  Zea  eatiina,  Wateon.    Maiz  de  Coyofa^,  n  r^ 

Si]t«d  wild  form  from  Mexico.  Thi?  writcrhfl*  abun- 
antly  proved  that  this  »a-ca1lcd  wild  species  is  a 
hybrid  of  th*  fourth  or  fifth  geiii! ration  pn«luc-w] 
by  croasing  tooeinto  and  the  block  Mexican  com. 

(2)  Zm.  *  tuTiiaila.  Pod  Corn.  In  this  group  each 
Vvrnv]  is  inclowd  in  a  j>nd,  or  huski^  nurrwuiid  it. 
and  the  ear  thus  formed  is  inclosed  in  hunks. 
Originnlly  It  was  probably  derivud  from  Argentina 
in  South  Amfrica.   (Fin.  598.) 

(3)  Zea  '  everla.  Pop  (.'Drn.  Thia  spetius-p-oup 
a  charactcriu.id  by  the  rxcessive  proportion  of  the 
corneous  endotip^rrn  and  the  f^mall  size  of  the  car 
and  k«rni<l.  Thi-  iHWt  varietitis  have  titt  coraeutir- 
endospemi  throuRhout,  which  gives  the  property 
of  popping.    Probably  enltivnt*^)  by  th^^  Irdinns. 

(■i)  Xea  *  in/iurata.  Flint  Com,  A  sp&cie«-gTOup 
XvcoiZDizvi  by  thu  occurrence  of  a  Htnrchy  ondo- 
sperm,  inclosed  in  a  comeona  endoBpi>nn,  which 
Taries  in  thickncits  in  dllTemtt  varietiM.  Fintt 
mentioned  by  CarLier  in  1535  and  Harlot  in  1588. 

(.1)  Zta*  ifuientaUi.  Dent  Com.  A  group  recog- 
ni»4(]  by  the*  prM«iic<'  of  corneoii»  endoept^rm  at  the 
sides  of  the  kernel,  the  etarvhy  reserve  food  ex- 


tending to  thegnmmit  By  tho drying  and  ehrinkaga 
uf  th<<  Htarchy  endosperm,  an  indentation  is  formed. 
Cnltivatfid  as  polcetawes  by  the  Powhatan  Indiana. 

(6)  Zta  *  cmyUuta.  Soft  Corn.  These  corns  aro 
recognized  by  the  absence  of  a  cornei>m  reserve 
UM.  Tliti  mummy  corns  uf  Chili  and  Pun  belMig 
to  thb  class. 

{"i)  Zta'  taeehaTOia.  SwMt  Corn.  A  well-di?lln««d 
spec ititi-g roup  characterized  by  the  translucent, 
homy  appearance  of  the  kfimels  and  thi-ir  mort'  or 
kiiw  crinklw),  wrinkU-d  or  *hrivclod  conditioa.  Tha 
Erst  sweet  com  cultivated  in  Anmrica  waa  derived 
from  thv  h'u^ciuehannn  Indian.t  in  17T0  by  Cantain 
Richard  Be-all.  who  accompanied  Generxl  flallivan 
on  hiii  expedition  to  naltduD  the  Six  NatioDH. 

(8)  Ztii  *  amyliv-tajriianifii.  Starchy-Gweet  Ctora. 
Tha  external  appearance  of  the  kernel  U  thai  of  a 
iiwoet  corn,  hut  exnniinntion  Khowii  that  th<r  lower 
half  of  the  kernel  is  starchy,  the  upi)er  half  homy 
and  traiLsluct^nt.  May  it  uut  hv  du«  to  xenta? 
This  epecies  is  based  on  three  varieties  funnd  in 
the  San  Pedro  Indian  collection  of  iJr.  Palmer,  sent 
to  Pr.  E.  U  Sturttfvart  in  18S6. 

Maize  ifl  exceedingly  variable  in  every  part. 
Therefore  it  ailnpts  itself  to  gn^at  numb<>ra  of  lutm 
and  to  wide  rsngee  of  territory.  Some  of  the 
forms  of  it  are  ehown  in  th«  hsif-tont;  plate  and 
also  in  Fig!4.  597-613. 

MaizMrrowin  g. 

By  C.  /*.  IlArtie^. 

The  com  crop  is  prei^minentty  the  most  valuable 
crop  of  thi:  Uniti»l  Statc^t.  Through  thi»  crop  there 
is  aerived  each  year  from  the  soil  of  the  ilnit^ 
States  a  vahie  of  morvi  Ch&n  a  billion  dollars.  If 


/';■ 


/■■ 


7> 

Hf .  MT.    Ua  ot  ana,  ibowlni  taedmcy  to  UminjiU. 


Pi|.  tot.    Com  tiipMa. 


UAIZE 


MAKE 


40S 


^■i:?-i  -tf\ 


r 


Hg.  on.  A  Uiin,  faMiT  Mr. 

tin  ba;  crap,  thongh  made  up  qf  crops  of  scrn-al 
dkthict  pUiiUi,  bi^  considered  an  a  single  crop,  it  in 
but  ontvhulf  an  vuluuMu  m  lhi<  grain  aiont  of  tlui 
corn  cn[>.  Com  hulds  first  place  in  the  list  of 
crops,  hay  second,  cctton  third  ami  wheat  Umrth. 
North  .America  produicee  four  times  as  much  corn 
as  the  reiDBtnOcr  of  ttm  work!.  Aa  contint-ntH, 
Etirnpe  ntanrln  eiecniid.  >>outh  America  third  and 
Africa  fourth.  A«  a  ewrii-pnidiiciiijj  country  the 
United  Staten  has  no  rival :  Argenlina  alands  sec- 
ond, Hungary  third  nnd  ItalT  fourth. 

If  the  com  crop  of  the  U'nilwl  States  for  1906 

■Ium)  U-«n  pltKt^J  in  wagons,  fifty  buahtfls  per  load, 

and  allowing  twenty  fttrt  ot  epuvti  fur  ouch  wai^on 

and  Uuiin,  the  train  of  com  would    have  reacbod 

nine  liniBi)  around  the  world  at  thv  ii(]uat»r. 

Below  are  arranged  th«  alutea  of  the  Unitvd 
States  in  the  order  of  the  total  amount  of  com 
«ach  0tat«  has  prodncfid  in  th«  Dv»  yoart;  19(J2  to 
1906,  and  a^in  arranged  acoordinK  '^  the  averai*e 
yield  per  aero  for  the  ten  ytiira  18D7  to  19<«>.  The 
ftram  are  sTeragwl  from  the  report*  of  the  Bureiau 
«r  t^tattKtics  of  the  Unitn]  States  Department  of 
ARrimlture: 

AvBiuoc  (.'«a»  YiEiJ»  roR  Pivi  Yeaiw,  1902-IIKWl 

IllJnoU 3J2.U5335 

Iowa 301.666,176 

Nebraska £3&,836i£62 

MEuoDri 210/»2;488 

KusiB 183,490,628 

bdiua ii»,6a6;;e&4 

7«UB ISS^tBi^m 

Ohk> ]IS,67e,444 

KntDekr n.'SSJfim 

Twnwm 78.678,891 

laAaa  TmitMS S8,21S,1S9 

PranirlTanU I>2.3S7.&80 


Pif .  AID.   1  load  ■hcKt.  eieet  ati. 

AvBUGE  Corn  \isu>«  r«H  Fivb  Vbaks.  190i!'LlH)6- 
Continoed,  DihTidIs 

Wut^oniiio 4il,33».efi8 

Arlunua 47,fi6&,X>& 

Olclaboma 47,54&e8e 

8<iuth  D&koU 46,912,636 

Georiria 45,565,769 

Mlnnaola      4a.lOI,S49 

Michiican 4£,fi4S.488 

Virzinia 42/.37.9S4 

AhAama 3&^l.&78 

North  C«rcliaa «9;m.Z» 

MiM<i*«ii>))i Z&fXXifi$0 

l,rmiiiUna 23,S4S;048 

Marylani 20,984,903 

SoutbCanjIlna 20,777.740 

Wnrt  Viminia 20,404.238 

New  York     18.188.962 

HawJerae; 9,422,171 

Floriaa «^94i43 

DpIowum 6,677.«4 

Cobrado 2,496,071 

North  Dakota 2,4eS;fi90 

(^tniw^tkiit 1,920,£76 

C^ifomia I.796.fi6S 

Vwtnonl 1.764,520 

UacMchOMtU 1,618,261 

N»w  U<xiM 04R.294 

N«f«  Hanpdilra 80S,MC 

OncM 449,190 

UalM 432.140 

Utah 330,600 

Rhod«  Inland ai7,8t& 

Wuhlneton 260288 

AriKHUt     183.4S8 

Idaho 1&1.417 

Montana tM*Z 

Wyoming 68^001 
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AVSUQB  PsOOnCTIAK  Or  Co-RK  ?Ba  ACRG  roR  Te» 
Coniwicticut 313m 


U&ine 

Ton  iwy  I  vim  is    .  . 

Ohio 

New  Jenay  .  .  . 
Vonnunt  .... 
Inilians     .... 

IlUnoia 

WitKunoiii     .   . 
New  Hnmpshirw  . 

IflWM 

Maryknd ,  ,  .  . 
Hii'.hi(;iin  .... 
RIlo<j«  hlond  .  . 
New  York  .  .  . 
Onlifgiriiia  .  .  . 
HiiiJioHiitn  .  .  . 
Uiasduri    .... 

Id^lii} 

Nvtiroaku  .  .  . 
Itflawarn  .... 
iDdian  Territory  . 
iioDtti  Uitlcoia  .  . 
WiMtt  V[r]ciiiiii 
Keoturky  .  .  . 
Wyoming     .  .   , 

Uuh     

Now  M-Txieo    .  . 
OfWBuQ      .... 

OlcluhuRitt     .  .    . 
AruwMio     .... 

Tenaea«A«     ,  . 
Kaiuaa     .... 

Himtana   .... 

North  Dakota  .  . 
Vin^liiia    .... 

WnahinetoR      .  . 
Calorn^o  .... 

Teiw    ...... 

AckanHOH  .... 

Lonwiona     .  .   . 
Hiamwippi    .  .  . 
NArth  Carolina    , 
Alalinoin   .... 

CtoorgiA    .... 

Sonth  Carol  Ids 
Pluriila 


35.55 
35.13 

.31»l 
.84.60 

.S4.es 

.34.47 

3iU2 

.  33.G4 

.  33.5« 

.32.43 

32.26 

.  S2.06 

Sl.SS 

.30.37 

.20.72 

.29.44 

.27.98 

.27.83* 

27.71 

.27.(13 

.  27.21* 

2S.55 

26.40 

.25.98 

2191 

.31.53 

.£4.50 

.£4.34 

.  23.78* 

23.4»" 

.22.43 

22.08 

.22.01 

.21.87 

21.30 

.21.07 

.  19.80 

.  19.M 

.  18.78 

10.76 

15.22 

13.70 

1299 

.  10.56 

.    9.«1 

».4.^ 


■Avorofo  iirtKliiriiiin  of  corn  for  *1x  itMra,  IKil-iaM, 

Thf>  fnttowinK  Lnble  oT  com  jirodnction  in  Canada 
im  taken  from  Um  Cuniflu  War  BtHik  fur  1905.  It 
is  for  the  ceimua  year  of  IIWI,  being  the  crop  «f 
19{X).  It  ifl  8wn  that  vury  little  citrn  it  (crown 
ptcept  in  the  provini-e  of  Ontario,  t(uebi(*c  stftnds 
BCL'tjnii,  far  bi>hinil  Ontario,  Iml  rrniph  in  the  luad  of 
tho  othor  proirint-08,  where  corn  i«  nnimptirtant. 

1001  Xrtvm  I1u*}'«-1b  Ifl  i\'v  iM.r 

CMa.U .S60.758  ai.JfTfJ.illS 

British  Colombia  .   .         51  1,649 

Uaniloltt tS.  1.044 

Haw  BntiHwick ...        2Sfi  Ii^/fOA 

KonSmtia  ....        177  9^&8 

OatoHu 331^1  21.463.694 

Prinoe  Bdwurd  blond           37  8S4 

l^uW 28.0)6  1.384,3»t 

The  TerriUriM ...          25  1,400 

Kmm  thp  xtsUfittcs  of  the  Iwt  four  cennitts  7«ar8 
it  is  «*en  that  the  production  of  com  is  rapidly 
intrcatfiiiK.   The  ligunu  an;  forull  Canod*: 


ISTl 3.90a,8W  bw. 

1881 9.096.142  troa. 

Itllil 10,711380  bw. 

1901 26.875,919  buL 

In  tbv  «arl7  writines  and  hislw;  of  both  Nortli 
and  South  AniericiL,  the  importuoe  of  niftiti^r  in 
recogni»!d  an<l  frtxiuent  mt-ntion  m  niud«  of  it. 
However,  tht^se  ft;irly  wrilingji 
mention  it  lut  :t  wi.-11<knoii'n plant, 
so  that  difstriplions  of  it  are  few 
and  nothing  pooitivo  appi^ar*  n>- 
jBKtnlinic  itjt  oriKin  or  tlie  char- 
Bcturof  Ihc  plant  when  it  ftaa 
first  utiliKi-d  ny  the  nativu  in- 
habitMOUiif  AnifrVa.  Wvkrwiw 
that  Lhi>r«  were  dilFert^nt  kinds 
of  m.iizo  inAraericaat  the  tiniD 
of  itci  discovery.  It  fe  probable 
that  such  (lifforvnt  kinds  of  com 
ax  pod.  Hour,  Hint,  duiit,  swuct, 
and  jiop  of  various  colore,  ex- 
isleil  (it  that  time.  It  Is  certain 
that  by  seed  iieiei<tivn.  pre«en-<i- 
tifin  iind  cultivation  the  aottlers 
of  Air.erii^hiivu  lm|ir«vi>d  thttse 
different  types. 

Ho  Cunilollc  5tuUis  positirdy 
afl  follows  :  "Maiae  in  of  .\meri- 
can  oriidn  and  hus  hwn  intro 
dut'ed  into  the  Okl  World  only 
Bint'i*  ttiy  liiMConTy  of  the  New." 
Edwiird  Knfield,  in  his  liook  on 
Indian  corn,  publifhcd  in  1S66, 
is  pDflitivQ  that  maize  is  of 
AmuriiMin  ori;;Ln  and  Htatcfl,  *'!f 
any  further  cvidenti-  were  want- 
inn  on  thix  point,  it  may  h« 
found  in  the  iinjHnuiibility  that 
a  Ki*ain  so  nutritiotiB,  prolitic  and  \'alnable,  ao 
mirnlnly  ailapt-il  to  tho  wants  of  man.  eonld  ^^^V 
existed  in  the  i^aslem  world  before  the  discovery 
AmcricJi  wittuuil  vomin^  into  p^neral  um.-  and  m»b> 
ing  it3H.'lf  univi-rsally  known.  Uad  this  ct-rval  ex- 
L4ted  there  at  that  period,  it  wonid  have  made  ila 
own  rwoni  too  cl<.-arly  and  p08itli'ul/  to  leava  MKf, 
doubt  on  tile  subject.'  Harahberger  Btst«e,  "TW 
oviil^nM  of  nrnhatolojj^,  history,  cthnolo(ry  and 
philoloRy  points  to  southern  Mexico  as  thf  primal 
habitat  of  thin  threat  New  World  cereal."  [fie«  pre- 
c«clinf;  artick-.] 

The  earliest  explorera  and  aettleni  of  all  parts  of 
the  New  World  found  tnaiiw  io  a  state  of  cvltivv 
tion  and  tbeprinc-ipal  fi»id  of  the  Indians.    Thus,  in 
Pickoritg'a  Chronoloeiral   Hi.ilory  of  PInnf  ihia 
statement  is  made :  "About  1002  A.  D.,  Thorwald, 
brobhvruf  [/iif,  wintered  in  Vinluud  .  .  .  and  oaj 
an   island   far  westward  saw  a  wooden  crib  for] 
corn."  Colurabus,  in  a  \-\\vt  U>  Ferdinand  and  Isfr*] 
bella.  dated  May  30.  M98,  speaking  of  bis  brother, 
Kt.y»,  "fhiring  a  journey  in  the  intprior  he  fonnd  a 
denoe  papulation  entirely  agricultaral,  and  at  on« 
place  pasaed  throwRh  eiKhtw.'n  miW  of  corn-fields." 

Is  Pnacott'a  Conquest  of  Mexico^  Diention   is 
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nis<]«  tlukCartSB,  on  hH  tniirch  to  tha*  city  of  Mtrxico 
in  1519.pflMcd''amidwtlipiiriBhing  tieldaof  maiw/' 
Tho  hUtorinn.  Trmnicnuuia.  hiiH  ■■ilractisil  thi-  par- 
tknlars  of  the  vearly  expenditures  of  the  Mexi- 


Tlf.  GI3.    OmI  fiotn  tit*.     Tha  nota  or  acu)  i>  wr.\l 
«OT(>nul  with  ktmnli 

can  Palace.  One  item  is  ■1,90(1,^1)0  fanef^u,  or 
4W,0;jf>,0W  pooiida.  of  ma-iK. 

In  lfi39.  1)b  Soto,  in  Florida,  speaks  of  Indian 
vUIak^  siirrcjniid^i  hy  extensive  ilt-Mn  of  com.  In 
onu  inslunce  ht>  mirraU-ti  thai  his  Krmy  passed 
throiiKh  continuouii  lields  of  nia,i7<>  fortwn  leagues. 
In  ontf  placi'  tht'y  ftuiinl  TiOO  nieaHuri*  of  gruuDd 
maize,  besidi^a  a  large  qaantily  of  (jrain. 

The  Paritane,  in  King  I'hiliii'i<  War  in  107^1,  "took 
poHsession  nf  I,*XH)  acres  nf  com,  which  wa«  har- 
veat**)  hy  tliu  Bnelidh  .■inri  dinidH'f')  awonlinu  lo 
thu-ir  direction."  In  IfvSO.  I.a  Satlc  found  stores  of 
corn  in  lUinoiH  thnt  ihd  rndiann  h^d  placi'd  under 
groand  for  st)ed  and  Kiihiiititeiict^.   la  hi»  exiHjdilioci 


fit.  ta.   OcoC  cm  bgttt. 

agaliut  the  Seneca  Indiana.  Marqniji  de  Nonville 
flays, "OnthL'Hthof.Inly.KW.^  .  .  .  Wprcmsined 
al  tho  fiyir  villAgex  nf  theSenecas  ten  daye.  All  the 
time  we  speot  in  de^troyinn  the  corn,  whkh,  incltid- 
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ing  tht!  old  com  that  was  in  cache,  which  we 
bumod,  was  in  such  grvat  ahundanct  that  thu  \<ie» 
waa  eompiited  at  400,l)0C  tnintitf.  or  1 .2(Xi,U(_iO 
buflheU."  This  waa  in  Ontario  county,  New  York. 

Pioffl  of  mrn  in  Atitrrieatt  asrieuitttre. 

Vnm  the  timf?  of  the  early  settlemtnte.  when 
maii»  &avi!il  Ihv  culunrxts  frum  starvatitin,  till  the 
preaent,  this  crop  has  held  an  important  place,  not 
only  in  American  agricnltun-,  liiil  in  the  dtnelop- 
ment  and  pruf^ress  af  this  cuunlry.  Other  crops 
are  of  vilnl  im|iartanc«  in  certain  limited  Auctions  ; 
80  is  the  com  crop;  but  in  addition  to  this  it  ia  of 
confliderahle  import-ince  in  almost  every  part  of 
AmcTicii.  To  a  greater  exk-nt  thiiii  perhaps  any 
other  plant,  it  has  become  ada|)t4>d  to  varioun  en. 
vironmcntx.  For  th«  varionn  Intitudi-ii  from  Caniida 
to  the  eqnator  ther»  are  strains  mure  or  less  per* 
fectly  adapted  which  i«nd  th^miu'lvefl  readily  to 
furthc<r  improvement  and  liell«r  adaptatiun.  Suited 
to  the  flhort  Hcasons 
of  the  far  Nurth  an; 
strains  that  mature  in 
Hcven ty  or  eighty 
days  anil  ^>w  hnt 
three  or  four  feet  tall 
{Fig.  (i02t.  while  in 
tha  oouthem  part  of 
thu  Uniti-d  States 
(Pig.C2GK  in  Mexico. 
(Vntral  America  and 
South  Amuricji.  there 
aro  RtniinK  that  niac^h 
a  height  of  twenty 
ft*et  or  more  and  re- 
i|uirL-  half  a  yi.-iir  in 
which  to  reach  ma- 
tnrity. 

The  hard,  ttmooth 
flinU",  mostly  yellow 
flinta  and  «we«t  L'ornti, 
are  generally  grown 
in  New  Hnglnnd.  thu 
sma])  early  yellow 
dentSL  and  reiiiiish  dent«  ir.  the  northern  iit.itt>fi, 
larjie-uared  wJiiUt  and  yellow  dcnl*  of  thi-  one-var- 
tiMttalk  atrainR  in  the  central  rtates,  and  whit« 
imlt  partly  of  the  slrainK  that  pnttlnci^  two  or 
more  ears  per  etalk  in  the  eouthem  part  of  the 
United  .Statm. 

Gecanse  of  the  nepd  of  a  cntlivalcd  crop  that 
can  be  nwd  in  rotation  with  nnaH  graim*.  corn  ia 
now  extunxivfly  grown  in  Minnesota.  North  Liakota 
and  elsewhere,  where  but  a  few  yean  ago  nil  atten- 
tion won  gWifn  to  the  growing  of  nnall  enin*, 
and  corn-growing  considered  impracticabTe  and 
unptxtfitahlo,  The  soils  of  the  Pacific  alope  arc  also 
lAowiDg  the  exhaustiro  flfr«ct  of  one-crop  fanniae, 
and  com  for  rotation  is  meeting  with  favor.  Cmp 
rotation  Is  mire  to  replace  the  practico  of  sommer 
fallowing,  or  resting  the  land.  Hy  early  planting, 
mine  of  the  earliest  matnring  fltrnina  can  he  grown 
ta  maturity  hi^fore  the  dry  seawin  Ik&a  continiicd 
Mfficiently  long  to  prevent  growth. 

Although  proloced   ho  ntach  more  t>)it«i»iTely 


Kvdooinla  itoTBu.  Ill<ild«ii-| 


406 


MAIZE 


MAIZE 


thnn  other  grains,  cam  doM  not  figtive  so  promi- 
nantty  in  our  export  tratltf.  tiearly  all  of  it  is  fed 
to  slock  vn  the  (Anna  vrhcru  it  is  prwlucpd.  Only 
4  per  cent  of  the  amount  grown  in  the  United 
States  U  s5iipi«'(l  to  other  coiintrk's  a»  rura  and 
corn  meal.    It  itt  used  for  tlie  must  [lart  on  the 
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pic.  flU.  M  It  mining  Uia  ceimlsatloii  box  to  aea  bow  tlie  OOin 
I*  apToutiDg.  [t  l>  iial  aiiauiili  (IihI  tliB  ktriirls  ilmvlr 
mxtnnxl;  tiLfj  ihonld  slLoir  ilniniiBrriiiluaMoii.   (Uolilaii.) 

farms  for  futtoninc cattle  and  hoKSforoxportatiun 
and  liomi>  iiso.  It  iit  well  for  tho  fittnroof  Ami^ncan 
farming  that  this  out^tom  prevails  so  i^t^nerally.  A 
rviQOval  uf  tht;  curn  rniin  th«  fartnn  would  nincK 
mere  qtiii;lily  (iepliHc  their  fertility.  The  feeding 
of  it  on  t)w  farms  is  tht)  chief  meaDS  of  r^tntning 
their  fertility. 

Gvtt^dcraiifm  of  tht  wcr/. 

In  urdur  to  prulucu  a  succemful  corn  crop  it  is 
neceaanry  that  attention  !«  given  to  the  seltction 
of  seed  tho  fall  prnvioDi*  to  thie  yt-ar  in  whit^h  the 
good  crop  in  ex|)ectud.  Tim  opinion  i»  rathi-r  prov- 
alent  that  if  a  Rood  stand  w  obtained,  it  maltiira 
littlo  l>y  what  inu'lhod  Iho  nxiuirwl  nnnihor  of  Btdlka 
is  socnred.  The  stand  is  aomdimM  nbtained  hy 
planting  a  lurgLir  numWr  of  kernc-la  per  hiil  than 
thf  nnmlier  of  ntalks  Unain-d.  Vh'vf  mtthod  is  not 
advi^hlu  for  two  principal  ivufiona:  First,  inich  a 
]neth'>d  is  aura  to  rntult  in  an  unvv«n  distrlbation 
of  th«  pLants  in  the  field ;  and  aeoond,  if  the  Bead 
ge<rniinat«H  poorly,  an  that  it  lit  now-ssary  to  plant 
more  than  the  number  expected  to  ffrow,  it  ia  cer- 
tain thiit  the  sL-od  that  does  grow  will  have  been 
reduced  in  vitality  by  the  same  conditjona  that 
catiaed  the  other  Kfraina  tci  fall. 

One  endeavoring;  tu  pmduce  Hucceesful  crD|i8  of 
corn  niust  boar  in  mind  that  within  each  Icernel  ia 
a  partially  devidopod  corn  plant  difT^rontiatvd  Into 
tho  part  Uiat  gravs  into  tho  atalk  sad  that  which 
develops  into  the  rt>otfl.  Thia  partially  developed 
plant  neceaflarily  endurao  the  condition  to  which 
the  seed  ears  arc  Bubjcctt-d  durini;  iho  winter, 
Tlie  bi^t  condition  under  which  it  maintains  ita 
vitality  ia  that  of  dryness  and  nn  i-vi^n  ti>ni|Kirntiin>. 
It  ia  not  Hoffirient  tu  make  sur^  that  th@  corn  ia 
onc«  dri<«l  in  tho  fall  and  th^n  placed  in  a  pooition 


where  it  will  be  eulijected  to  damp  atraMpbere  and 
extrcmra  of  tvmpiTaturc.  If  but  a  few  bui'ht.'U  uf 
eeed  are  required,  a  vt-ry  convenient  method  of  dry- 
ing it  tlioroujjihly  it)  by  nic-aiM  of  twinv  and  a  Wttll* 
ventilat<<d  lufl  or  shed  in  which  tu  hanj;  the  rtrinftB 
of  ears.  Ahnut  a  dozpn  or  twenty  oara  can  he  tit4 
on  one  BtrJng,  placing  the  .-arM  wv^ral  inchM  apart 
on  the  strinK  so  they  wil  I  not  touch.  {V^g.  tJlJ.)  If 
eiich  strings  uan  be  hung  in  u  pliKV  that  will  re- 
main dry  and  at  a  cnmparatively  onifonn  temper- 
ature, tlity  may  W  left  in  thift  patition  until  planU 
ing  time  upproax-'hes.  However,  rather  than  Htibj«ct 
such  strings  t^  the  atmonphere  of  damp  days  and 
ehunges  in  lemiiorutiire,  it  ia  K<tter  to  lake  tbt^m 
down  after  the  ears  are  thoronRliIy  dry  and  place 
thum  in  an  attic  or  living-room  uf  a  dwulling  or 
some  building  in  which  the  temperatare  will  remain 
ralhi-r  coiwtant  and  the  atmoftphere  dry. 

If  it  i»  necessary  to  dry  largo  i]uuntiliefl  of  seed 
cars,  gi>ntly  sloping  floors  or  «hidvi»a  made  of  onft- 
and-onu-half- or  Iwo-inch  sHU,  with  ao  inch  and 
a  half  between  the  alata,  can  he  constnicte<l  in  a 
dry  room  hontod  by  ittovi>»  fto  nrrnngod  that  tb« 
warm  air  will  ascend  between  the  ehita  and  eecape 
by  mrana  of  VfiitilalorH  provided  nt^ar  the  roof. 
The  objctt  of  the  sloping  floors  Ib  to  provide  an 
ea:iy  meamt  of  moving  all  of  the  ears  by  withdraw- 
ing a  part  of  them  from  tlw  Iow(T  onda  of  tho 
Aoore,  causing  the  ulhere  to  roll  down  a  little  dis- 
tance. Such  mov.'mimt  (»nahlwi  the  ears  to  dry  on 
all  aides.  On  theito  lloon  the  seod  ban  aro  put  only 
ontr  or  two  eara  dnep. 

Scud  corn  should  never  bo  placed  in  light  boxca 
or  barrels  until  lh(iroii(rh)y  dry  or  until  the  moia- 
tore  content  i»  r«luced  to  10  per  cent  or  lua. 
When  dried  to  this  extent,  seed  can  be  tiRbtly 
boxpd  with  snffity,  provided  the  hoxoai  are  kept  in 
a  dry  place.  In  order  to  guard  against  the  weevil 
and  the  grain  moth,  it  is  wirll  tn  plac«  about  a 
pound  of  naphtha  or  moth  balls  with  every  bnshd 
of  ears.  Welltirirti  nf-d  has  bfen  preserved  in  thia 
Vay  for  four  ye;irn  without  imj^irinfi:  ita  R«nni> 
nation  to  any  extent,  while  eqnally  well-dried  aeed 


Tig.  eiis.   sii  feemcii  utra  nnm  mch  M  tbiM  un  c4  oora aM 

toUd  la  the  eennlailioo  box.  N...  I,  ll.nr  .wflW  l.ul 
m'ni  -"t^  tii-IUifr  niit  nor  tirnt  Jiihn,»it.  olhtr  Ihrif  •cnt 
ciiit  v<'..>k  -loin  ■v'^'ul*  ^o'  I'rMlltalljr  lu  roM  »yMTH«. 
^o.l.■n  <U  trniflt  c*vr  i«i..iiv,  rran  HrmliMllna.  lal* 
li  >  fi'OiI  H"^  o*r.  ya  S.  itU  B»K  sanntiiUani  (nrh  mn 
ihoold  ncvw  Iw  plM)Ce4.    (IIoI4mi.| 
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mu^ded  in  sacks  in  a  loft  hae  d^teria- 
ntod  neatly  in  that  luiiKtb  vf  limv. 

At  Uie  present  time,  germination  teste 
of  each  ear  to  Iw  ii.seJ  aa  seed  are  beiciK 
sdrccated  very  stron;;!)'  hy  vx\x'nm«'til 
Rtutlons  and  corn-brv>ederB,  and  the  prac- 
tice 98  tM^iDR  follow^  by  the  mcwt enter- 
prtsina:  and  successfol  corn-erawers. 
There  can  Iw  no  dvubt  that  thure  ii 
forest  l«neflt  in  tMting  each  cor  to  liv 
t»«l  M  Seed,  (iroviJLii  the  sufiplyof  su'ed 
did  not  matum  properly  or  haa  nut  been 
pr('fiorvi:-d  in  th«  bi-st  wav.  Hy  means 
of  a  larf^  ntinil>er  of  j^urni mating  lirixt!)> 
tfas  mrminatin^t  power  of  individual  oars 
caa  M  tveU-d  without  mucih  uxpi-nHc  of 
money  or  tine.  It  should  be  reniomhered 
that  s  good^Ised  ear  of  cum  will  pinnt 
a  tfiRth  to  an  eighth  of  an  acre,  and  each 
«ar  that  in  found  to  K<>rinInatQ  feebly 
aavex  th«*  planting  of  tliat  much  ground 
to  fl.=*d  that  woald  be  sure  to  return  bat 
a  SRialt  yivrld. 

It  ia  a  fact  that  the  average  com- 
gruwur  plows,  harrows,  plants  and  cul- 
tivates one-foarth  to  one-third  of  his 
corn  acreage  without  receiving  anything 
for  hia  labor.  Ttii«  i<  bec:iu>«}  of  the 
vacant  hiila,  and  hilln  that  do  not  contain 
th«  number  of  stilks  thnt  tho  fertility 
of  the  Boil  demandR.  By  not  making  sure 
of  the  pcrfwt  germination  of  every  car 
of  coTD  lined  as  seed,  corn- gniwers  not  only  are 
losing  th«  nm  of  on«-fourlh  of  tht'ir  land,  but  ar« 
expending  lubar  on  the  land  without  any  returns. 
Many  have  h«cinme  so  acountnracid  to  wiping  vi>ry 
poor  Btsnds  that  if  thr»e-foarths  of  a  proper  stand  is 

obtained  tlwy 
are  of  the 
opinion  that 
th«y  have 
secured  a 
good  atand  of 
stalks. 

Thct«etiag 
of  each  iodi* 
vidaal  ear 
must  not  bu 
taken  aa  a 
f'tniily  for 
tbe  neglect  of 
ewjd  preecr- 
Tution.  N  o 
amnunt  of 
»d(sd  •  testing 
in  the  fipring 
can  make 
good  seed  of 
that  which 
has  been 
poorly  pre- 
served. Al- 
though there 

PU-  m-   Root  tjrirMffi  t>t  a  Mm  pUflt  may  M  foiind 
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IntiTMa  Ili»  k>rni'Ia  frurn  niri  1  •.ml  3:  mini  lji>l«««u  12  ■nil  M. 
(P.  S.  KotdBQ.  Iowa.) 


poorly  preaen'ed  seed  certain  earn  cjicTi  kern«l  of 
which  will  griiw,  it  Hhould  tw  rnm«nilwn.«d  that 
the  same  conditions  that  have  caused  other  eans  of 
the  lot  to  fail  to  ^rminaU-.  have  weakeni-d  tha 
vitality  of  thrwo  that  do  germtnato,  Thciy  do  not 
gL'niiiiiato  ao  atronRiy  nor  produce  so  w«ll  as  th&y 
would  hiive  done  had  thL-y  bn.-n  bettL-r  prcwrved. 
Rome  testa  of  well-preHerved  seed  in  comparison 
with  that  k«pt  in  crilis  huve  8hown  th.-it  the  one 
factor  only,  of  preiiervaUon,  in  re^pont^tble  for  a 
diffprdne*  in  yield  of  si!ct<>ftn  or  more  buahel.t  per 
acre.  The  important  feature  of  the«o  t^ts  conmsts 
in  tbe  fact  that  the  increased  production  of  wtll- 
preserTL-d  seed  is  not  due  to  it^t  butttT  gL-rminution 
or  a  blotter  stand  of  stalks  in  tbe  field,  but  to  the 
fact  that  the  stalkn  ar«  more  vignrous.  VHiile  a 
test  uf  the  germinuting  power  of  e!Lch  individual 
unr  ia  vi^ry  pnilitablo,  with  n  supply  of  sewi  con- 
ta.ining  some  »xrt  that  do  not  germiDat«  perfectly, 
it  is  m'>r«  profitable  to  Sidect  and  preserve  the 
seed  in  eiich  a  way  thut  it  will  contain  no  micb 
ears.  Of  rnursi^,  aa  a  safeguard,  it  is  advisable  to 
lest  one  hundn^  or  mofv  ear«  uf  Mnn]  nejected  and 
pre»er\'ed  in  the  best  way  poseibie,  but  as  it  is 
luiiinlly  found  thnt  the  se«d  ao  prt<servnd  germi- 
nates perfectly  or  nearly  so,  it  ia  often  found  U8»- 
l«Be  to  make  the  t«it  of  each  ear  of  the  lot. 

Another  very  important  factor  in  Mcuriog  tho 
proper  stand  of  atalha  is  the  grading  of  the  seed 
eaia.  Th«y  should  be  wlocted  or  gradLiI  to  »  uniform 
aixe  of  kunel,  and  Uiis  is  readily  done  before  the 
earn  are  shvlled.  No  G«ni-p)ant«r  can  drop  ths 
proper  number  of  kernels  in  each  hill  aniess  the 


P 


•108 


MAIZE 


MAKE 


liyrnL'l«  Atv-  unifcirm.  Thf  tun*  fthoulJ  alwuyg  be 
nubbecl,  that  is,  the  very  snoall  itwrnela  at  the  tip 
and  the  \aT«^,  thick  k^rnrlx  at  tho  butt  Ahoald  be 
discarded.    It  is  adrmble,  even  when  tarf^e  quan- 
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PK.  619.  "Swnn"  aw*  la cnlUnUag  KTonHiK ciop«-oii»- 
IwiM  onlUraton.  Ii  li  oKManr;  iq  dri'c  atrraiii  the  field 
riiai>t  noiirr  llmai  lo  i-iiliUktvona  row,    [UkrtlFf.) 

titioR  of  setxl  are  needeil,  to  shell  the  aeed  by  hand 
and  inaMiTiftll  rwi'plJieln  where  the  kcmclB  from 
each  ear  can  be  examined  before  they  are  placed 
with  Ihu  Kununil  xupply.  If  thu  cnra  in  variiiblu 
as  to  width  of  kernel,  it  in  best  tc  divide  the  need 
into  tw»  or  rnnr>.i  lots  and  chan)ti>  the  aHjiistment 
of  tho  pUnti'r  in  duiniiciog  rrmn  onu  lut  of  wwd  to 
the  other.  No  c:ireful  corn-planter  will  bepn 
planting  hi-i  frcip  nntil  hn  has  nRCPrtainfvl  thitt  his 
planter  work«  gatisfactorily  on  the  grade  of  seed 
bhat  ho  expects  it  to  plant. 

CWfurc. 

Chffiix  (f  tand,—A  very  large  part  of  the  land 
at  pn>$K>nt  planted  tn  corn  In  the  Unlt^  Stnt«i(  Is 
too  pour  fur  prulitnblu  eorn-growi  nj;.  und  Hhoold 
not  bti  pluntvd  to  corn  antil  improved.  The  plant- 
ing i>f  BUL'h  land  to  corn  krap»  buth  thi;  litnd  and 
\tn  owner  in  nn  impovi>rtflh«l  condition.  If  c<jm- 
growing  must  Iw  pnu-tic"!  in  a  .Htrtion  Imvinj;  such 
a  poor  xoil.  it  m  butter  to  wilhhold  tbi>  pluntrni;  uf 
corn  unti!  the  land  c.in  be  improvei)  by  th*  .^pI)li- 
cation  uf  humus  and  thi>  arrowing  and  plowmj.; 
tinder  of  pre-jn   crops,  preferably  legomett.    The 


pit.  tn.    filMl  tranu  sttUt  eutWi 

pfantine  of  core  y«ar  after  year  on  lh«  same  land 
is  a  baa  practice  in  any  Mctton.  even  though  the 
KTOund  hr  very  fertile.  Rirer  bottom  that  over- 
flows occaaioflally.  and  jn  which  xf^dlment  ia  de- 


posited, IK  tho  only  kiml  of  land  that  will  xtund 
continuoUH  cropping  with  com,  and  even  here  it 
may  aomolimea  be  inadviflatle, 

Mainfaininif  idl  /rr{iiUy. — For  Rood  reroltsi 
the  corn  plant  requires  a  fertile  t<oil,  a  soil  of 
Kreater  fertility  tlisin  that  retiuireJ  by  many  other 
farm  crops.  Good  seed,  good  land  and  good  culture 
are  the  <>iBfinti.ils  of  a  goiwi  corn  crop,  llnlei* 
naturi'  hiutsupplit'd  thu  farmer  with  a  fertile  farm, 
the  easiest  of  th£«e  three  esi^etitials  to  obtain  ia 
good  H«d,  and  unfartunately  it  \a  the  e«*cnti«l  Jo 
vbicli  most  growers  make  the  greatest  niiatake. 

New  luriiln  are  usaally  good  corn  (M>ila,  and  they 
are  generally  well  supplied  with  humus  or  vege- 
table matter.  l^nilH  ttiat  have  been  cropped  con- 
,tinuoii«ly  for  y^ars,  mowt  of  the  humua  having 
Ijeen  destroyed,  become  hant  and  the  soil  particles 
pack  togilht^r  clrt*:ly.  Such  a  condition  indicate 
that  the  bo\\  rer|uird8  bumUD  or  vegetable  matter, 
and  till-  conditiona  of  auch  a  soil  e-an  I*  vtry 
^eatly  improved  by  tliu  uppllc^lion  uf  coarse 
manures  and  the  plowing  under  of  large  <iiiantities 
of  vugvtable  iciatler  in  the  form  of  corn  tttalk«, 
grain  stubble,  clover,  und  the  like.  The  addition  of 


Ft(.  ui.   ComUavd  lulky  Uiw  ana  (Unlei. 

such  material  to  Koil  alnii«t  invariably  increasM 
the  yield  of  corn.  Ten  to  twenty  tonnof  farm  ma- 
nure per  acre  eiich  yt^^ar  or  two  will  retain  mo«t 
aoila  in  a  condition  that  will  mak«  possible  the 
growing  of  good  corn  crops.  Bxccs(ii\-e  applications 
of  farm  manure  may  result  in  drcreased  yields  tbe 
lirat  year  after  the  application,  cspfci&lly  if  tbo 
season  is  dry. 

Moiit  imiiovi>risliwJ  soils  respond  to  a  greater  or 
less  extent  lo  the  application  of  commercial  tertU- 
i&jni  coinpoi<^d  of  phosphoric  acid,  nitrogen  and 
potash.  Tne  proportion  of  thene  elcmcoti!  miut  hv 
varied  to  suit  the  reiiniri-menta  of  Ihe  particular 
soil  to  which  they  arc  upplied.  and  the  must  satis- 
factory way  of  detemiinina  the  reciuitvmenlH  «f 
tbe  »<)il  i«  by  actual  Held  tvKta.  Much  of  the  im- 
poverishiKl  soil  of  the  eastern  part  of  the  lTnlt«d 
StnU'fi  rt>Aponddi  rmidily  to  applicatiomi  of  phoai^one 
acid.  There  are  peaty  swamp  soils  which,  thnngb 
apparently  very  ftrtile,  produce  two  or  Uiree  tim«fl 
as  much  corn  per  acre  by  tlic  a|iplication  of  potAS^ 
aium  chlorid.  With  the  exception,  honover,  of  pac^ 
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ticolar  caieA  in  which  the  ^itplication  of  a  few 
eltmi^iiUt  to  the  soil  in  ruttiiT  mndcratr  (iiiniititit-s 
greatly  increaaeti  the  corn  crop,  the  production  of 
corn  nn  iini>orLTi«he<i  snlla  by  meann  ff  commercial 
fertilizerH  Ik  nut  pmliUililt^ 

It  is  ufmall}'  advUnblE>  tn  apply  the  commercial 
fcrtitixen  to  «  email  smin  crop  grown  in  rotation 
with  corn.  i>iich  an  aftplicativn  of  fertiliiera  will 
oaually  aKdiat  in  niiUiinini;  u  i^uod  stiinii  of  rlovur 
or  Rraas  which  is  to  follow  the  amall  grain  crop. 
V^lutnui'iir  piisMihlf,  thtt  land  »ihout<l  Im  kept  buHy 
growing  li^;;iim>e»  or  urussM  tlial  can  bo  pli)wi>d 
undiT,  and,  briully  speakinf;,  this  i8  the  beet  fertJI- 
iier  for  corn  crft(«i.  When  corn  »  to  follow  wheat, 
it  ifl  aHually  AilviHahle  to  how  with  the  wheat  or 
in  early  sprinj;  cIovlt  or  uoniu  BimJlar  crop  that 
can  occupy  the  land  from  the  lime  the  whi>at  b 
rumnvftd  until  it  is  ready  for  corn.  .Some  of  the 
BioBt  Bueceasful  farnmis  always  sow  clover  with 
their  winter  wheat,  when  the  land  is  to  be  planted 
fn  com  the  Rvxt  apring. 

If  found  advisable  to  use  commercial  fertilizers 
for  corn,  it  ehdiild  nut  be  placMJ  in  lliu  hills  with 

the  kernels,  It 
may  be  injnri* 
ous  to  tbtt  ^r* 
mination  of 
the  komela  or, 
at  any  rat«,  it 
is  not  at  the 
base  of  the 
RtalVfl  that  the 
feeding  rootM 
of   the   com 

Jilant  are 
crand.  At  the 
time  of  taiHH;!- 
inKaadnilkiaK 
thei  roots  of  thff  corn  plant  ar«  wfll  dintribiiUfd 
throaghunt  th«  soil  to  a  width  and  depth  of  threw 
en*  four  fi*t.  For  boiIs  that  aru  ver)-  poroua.  or 
whMi  very  t^oluble  ftfrtiliM-rx,  Huch  utt  nodium 
nitrate,  arc  uaod,  it  is  thooKbt  be^t  to  make  the 
application  but  a  ishort  time  before  the  plants 
begin  to  taflad  and  fnrm  ear.*.   (Fie.  618.) 

/Vrjitirtvi/j  thr  «*//-*«/,- WhenevLT  poaaihle.  and 
it  should  be  m;ide  pomible  in  moHt  cues,  it  is  advi- 
sable to  have  the  corn  crop  follow  a  hay  cmp.  With 
a  ver;  f«w  excdptions  thu  sod  ehoulii  bo  brolt«n  in 
the  fall.  t)oable  ealtivatora,  two-row  cultivatora, 
or  implements  L':i!pccially  dwtgDcd  for  the  work  can 
be.ueed  in  the  spring  to  t<»r  np  thedecaved  aod 
and  place  tbewwd-bcd  in  a  well-pul  vcrlsed  condi- 
tion. Disk-huTowfl  arc  oft*:n  lunud  to  advantage 
for  thift  work.  Fall-plowed  land  is  lutaally  found 
in  th»  Hprin^;  to  contain  mor«  moistnro  and  yet 
have  a  drier  sorfaoe  than  other  aoila. 

For  very  1«tc1  land,  and  land  that  ih  likiily  to 
raaiain  very  wet  during  a  part  of  the  growing 
•Moon,  a  method  of  preparing  the  M?C()-b<^l  ithnnld 
be  adopted  that  will  permit  of  Kime  drainagv  for 
the  yaaaa  nlanta.  A  very  good  method  for  itach 
aolls  ix  to  Inriiw  up  the  land  by  back  farrowing 
into  l)«dB  about  eight  feet  wide.  When  palv«r- 
Ued,  the  rowfi  can  b«  plant«d  four  feet  apart,  plae- 


tig.  til.  ColtlTatiiut  T<H>B<  ton  with 

■  twa-aone  cuICiraCDI,     >Hi>rtL(ty.l 


ing  a  row  on  either  side  and  near  to  the  water 
furrows.  In  this  way  the  ynting  plants  will  have 
drainatjo  and  the  surplua  waUir  can  rcmuin  in  the 
waier  furrows.  For  very  sloping  or  hilly  land,  the 
plowing  and  planting  shonM  be  dono  along  thi' 
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PU.  M3.    Tbc  risbl  way  to  mil  tint*— thftUvw  and 
not  too  DMi  the  «uUu  *i  tbii  itue, 

hillside  or  around  the  hill,  In  fact,  jf  tho  eoil  w 
inclined  ta  wanh,  pi^rraanent  terraces  Bhould  be 
maintained  at  int*rviits  along  the  hilldid**,  ho  con- 
structed Bn  to  maintain  the  I^ame  l»vel  throughout 
tho  tiiild.  No  soil  can  be  improved  in  fertility  or 
kept  in  a  fertile  condition  if  much  croxion  in 
pennitte<l. 

PianHn^. —  Thu  infttbod  of  planting  must  bo 
adapted  to  the  aectioD  of  country  in  which  the 
work  in  diiiie.  It  is  well  rwogniuM  that  for  sec- 
tions where  very  dry  weather  is  likely  to  prevail 
during  the  growing  Huwion,  listing  ix  Iwst.  This 
method  consietaof  planting  the  corn  in  the  bittom 
of  a  de<-p  furrow  or  ditch.  lo  many  caiKM  the  en- 
tire proci'sH  of  planting  is  performed  by  one  opera- 
tion, and  without  any  jirevtoua  preparation  of  the 
land.  It  is  usually  but  to  prepare  the  land  by 
means  of  thorough  plowing  and  then  adopt  sonte 
method  of  llRting  that  will  plsr«  the  young  planUi 


Pic.si.    Tlw  wima  war  t»  oaltlvatt— tm  do*c  aod  di.«p, 

111*  ibiiitr. 

in  a  furrow,  so  that  (he  soil  can  be  gradually 
worked  1*1  them  iw  ttiey  grow,  Pome  oom-planterB 
accomplish  this  by  marking  nlT  deL'p  furrows  and 
running  their  drills  nr  cbeck-rowerv  in  the  furrows. 
A  aimpter  method  la  to  attach  tn  the  check-rower 
or  com  -  planter  disks  which  will  throw  out  the 
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furrow  JDst  ahead  of  the  shoe  of  the  drill  which 
placeH  the  kenii>ls  in  the  sail.  Od  llMlvy  lands  in 
wet  climates,  it  may  bo  iKst  not  to  plant  in 
furrows, 

Thoro  i»  but  nno  principal  plan  to  be  considered 
in  decMinR  whetlieT  thu  cum  ^lould  be  planted  in 
chvck^  m  u»  to  udmit  of  cultivaliun  in  two  dirvc- 
tiona  or  (iroppod  one  kernel  in  a  place.  This  con- 
aideration  is  that  of  kf<.>pine  the  curn  frew  from 
weuds.  On  rivi-r- bottom  land  and  laud  that  is  foul 
with  weed  ae«d,  it  is  UAnallj'  boat  to  plant  in 
ehMlw,  othsrwiM  hanil-Uli^nr  will  bo  rwinirwl  in 
hoeinR  ont  the  weeds.  Aa  the  curn  root*  dUtribute 
themi«clvt's  through  the  soil  for  u  dUtiincu  of  three 
or  four  feet,  there  ia  noRreat  advantage  in  having 
the  {ilanta  stand  oni^  in  a  jdart^ 

Repeated  tests  have  shown  th:it  fur  micldlu 
Georfi:ia  the  best  time  for  plnntinj;  \s  Marcrh  lf>  to 
20  :  forcontrnt  Illinois,  May  11  to  18;  w^nlrn!  Tndi- 
&na,  MaT  1  to  11 ;  central  Ka.n»a«,  the  first  week  in 
May;  Suath  Dak»tu.,  May  10  to  20;  hut  thuM-  dati'S 
are  only  the  average  for  a  number  of  years,  and 
the  advancemfnt  «if  the  sea^ion  must  each  year  be 
taken  into  consideration  and  the  planting  done 
when  the  noil  can  be  pat  in  gnnl  condition,  and 
whon  it  has  twoome  warm  enough  to  insure  prompt 
Kermination  of  the  seed.  The  old  Baying  that  it  ia 
tim«  to  plant  com  when  the  oak  bavea  Tvoch  the 
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alu  of  a  aqnirrttrs  ear  or  the  dogwoods  are  In 
blosBom.  B  as  definite  a  date  aa  it  is  possible  to 
wtabliab. 

The  rate  of  planting  is  also  a  point  that  most  be 
Mltlcd  fur  each  locaUty  and  «<dch  particular  soil. 
For  Tery  fertile  soil  the  asuallj  adoptod  distsncce 


are  SJ  x  3i  feet,  with  three  kernels  por  hill.  When 
pUnt«d  at  this  rate,  th»  aland  in  the  fall  shotild 
averajje  at  leaat  two  and  one-half  i>Ulk*  p.-r  hill, 
and,  with  this  Htnnd.  yiifldtt  of  one  hundred  bushels 
and  more  per  acre  are  possible. 
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Plf.  tZb.    LAie-mitailDC.  uu-cienrfai  c«m.  cbarac- 
terlaOc  ol  Uw  toaXbcn  stalM.  illartloi,) 

The  amount  of  moisture  as  well  as  the  fertility 
of  the  land  are  mattors  that  must  bo  coniddered  lo 
deciding  the  rate  of  planting.  If  the  stalks  stand 
thickly  in  the  rows  the  crop  will  suffer  more  from 
dry  weather  than  if  there  is  a  thinner  stand.  In 
some  aectiona  where  the  soil  in  li^ht,  and  dry 
weather  is  usual  during  thu  growing  season,  hcai 
reaultfi  are  obtained  by  hax'inn  the  rows  four  feet 
apart,  with  one  stalk  «vory  throe  fwt  in  thu  row. 
When  such  thin  planting  as  this  ia  necesaaiy,  it  ig 
prcftirnblo  to  plant  the  cftm-rows  far  ftnongh  spetit 
so  that  peanuts,  cowpe«a.  or  same  other  such  crop 
can  iie])]arit<^  lietw(-«n  tlio  riiws.  In  the  lending  curn 
states,  where  the  greater  part  of  the  land  plant«d 
to  corn  ia  rather  fertile,  the  miiitake  is  made  of 
planting  the  earn  too  tliickly  on  the  poor  land.  Ex- 
nerience  has  taught  the  corn-growers  that  live  in 
[ileal itii!'^  who^re  all  of  tht  soil  is  light,  that  thin 
planlini;  is  necoaeary,  and  the  mistake  of  planting 
tiMi  thickly  18  nut  i<o  common  as  in  sections  when 
ihc  KTiMitcr  part  of  lh«  land  ia  fertile.  The  lesalt 
of  planting  too  thickly  is  to  rednce  the  atie  nf  the 
ear»  and  the  production  of  grain,  and  to  increajM 
the  amount  of  forage. 

Tho  rate  of  planting  Held  com  varies  from  iti 
quarts  to  one  hufhel.  For  silage,  nin«  to  eleven 
quarts  are  plauti-d. 

Co//im/i«n.— Two  principal  rOTuIts  to  ho  at- 
taineii  in  giving  corn  good  cultivation  ore,  first, 
the  prevention  nf  the  growth  of  we«d«,  and,  »«cond, 
the  retention  of  soil  moisture. 

It  is  alwaya  much  c<a^ier  and  more  satiafnctory 
to  prevent  the  growth  of  weevis  or  destroy  them 
soon  aftvr  tho  needs  gertninatu  than  it  is  to  attempt 
their  destruction  aft«r  thL-y  have  attained  a  firm 
foothold.  Wide  we^eni  and  harrow.i  with  slant- 
hack  teeth  are  very  guud  implements  for  prevMt^ 
ing  weeds  getting  a  start  ahejul  of  the  corn.  As 
th«y  are  rathvr  light,  and  it  is  not  dwirahle  that 
the  tfteth  penetrate  the  ground  more  than  an  inch, 
Very  wide  ones  cun  be  used  and  «  good  <kal  of  land 
passed  over  in  a  day. 
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fig.tB,     CoiU'tunrBsUDE  xxoe  Dcai  BcUctiUd,  Kuisu. 

Weeders  are  mast  advantng^cuR  on  light  bmb 
bolw«oD  Lho  planting  ami  lliv  time  thu  com  comes 
Dp.  When  thocorn  reaches  a  height  that  n-ill  nut 
permit  of  the  om  of  weeders  or  bam>w3  and  it  be- 
cumi.«  QecQBMTj  to  use  cultivators,  fcndors  shuuld 
be  att&cheo]  to  the  callivatDnt  so  that  the  young 
plants  will  not  liv  cuv- 
ered  by  cloda  or  in- 
jarixi.  In  many  «tc- 
liun«,  surface  cuilivii- 
tore  are  used  very 
sacccwfally.  These 
caltivatorB  haro  hori- 
eontiil  kn  ix-vH  that 
scrajK  cmly  ab^ul  an 
inch  under  tbe  surface 
of  the  ground  and  cut 
off  any  weeds  that  have 
started.  In  nomo  in- 
atanc«A.  when  lh«  corn 
is  yuung  and  the 
ground  has  Wome 
water -fioakwj  hy  ex- 
ce!!sive  ratnfl,  it  is  lul- 
viiisble  to  give  deep 
cultivfttion    to  focili- 
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Ukt«  the  ai-ration  of  the  soil.  Ae  nearly  he  yue- 
sihle  a  thnnmnh  !«ha1lt>w  ciiltivaititm  rihuuM  fol- 
low evury  hejivy  rain.  If  thi-  gruund  ia  left  in  a 
cnuited  condition  th«  mointure  paasMi  rapidly  into 
the  Air,  while  th«  fnrmnlion  uT  a  diutt'Mankvt  will 
rutain  ihc-  ttioLsturu  for  the  um>  uf  the  pianta.  The 
mistake  ia  often  made  of  di'laying  the  culMvatton 
until  a  largo  [>arc  of  the  moisiur»  has  ewapt^t. 
If  th«  ground  has  become  hard,  and  crusted  and 
dry,  it  is  u»Qally  hutt^r  to  defer  cultivation  until 
a  rain  occam,  as  a  cultivation  wht-n  tlw  ground  ia 
dry  and  hard  will  cau»e  it  to  break  up  in  large 
hard  tlwht  and  will  h:u<t4-n  evartoraiinn  rather  than 
prevent  it.  The  writer  has  eevn  many  fields  uf  corn 
minHl  hy  b<-ing  ctiltivaUid  at  the  wrong  time  that 
would  have  produced  good  erop*  if  the  cultivj*- 
tiotl  bad  b«eo  giren  at  the  jirdp^r  momunt.  t^ven 
after  the  corn  has  btt'ome  too  largL-  for  lh«  unu 
of  the  double  cultivator,  it  in  often  advi-tahle  to 
restore  the  duct  mulch  by  means  of  one-horu 
eultivatura. 

ffyrralinff.—\n  tha  northern  and  north-tM^ntral 
parts  of  tho  United  Stat«8,  wh«re  corn  ifl  grov. ' 
extensively,  a  large  part  of  it  ia  harrcflted  hy 


me&n»  of  com-bindent  or  corn-ahockera.  In  the 
extreme  northern  part,  where  the  »talks  maki;  hot 
a  very  abort  growth,  wheut-hKrvi«t«r))  ar«  wmo- 
timofl  twwJ  for  harveisting  the  com,  but  anch  a 
practice  is  not  to  be  advitwid,  bvvauiK  Ihu  binder  in 
not  madv  for  such  huavy  work.  I)n  very  rich  soil 
in  tlie  ftniithern  atatea  the  ntalks  grow  too  tall 
to  a<lmit  of  a  Mitiii factory  use  of  com-b indem.  and 
such  corn  isuBually  cut  by  hand  or  the  ears  jerked 
from  the  stalks.  For  manv  yenra  it  has  he«n  the 
cu»(toni  in  the  «vulbern  United  i>tateA  to  obtain 
forage  by  strip)>ing  the  bladvs  by  hand  from  the 
Btanding  stulkj)  {Fig.  G^K'),  hut  the  acarciiy  of 
manual  labor  makes  this  praclire  nnpioiitable. 

In  the  leading  corn-growing  xlatcs.  the  great 
bulk  of  the  cum  is  hiutked  hy  hand  in  Xovember 
and  December.  l.argi>  iiii.intiti(w  are  hnnkLil  from 
the  ehocku  in  the  field,  while  a  greater  quantity  ie 
husked  from  the  atanding  ^talkn  and  thrown  into 
waguDS  that  tirocede  tliu  hurkcrs  in  the  field.  A 
high  sidehoara  or  throw-hoard  i^  placed  on  one 
side  of  thi!  wagon-bed 
to  catch  the  ears  and 
cause  them  to  fall  into 
tho  wagon. 

Intpicmnti^. 

ThiTu  has  been  a 
gradual  evolution  in 
regard  to  the  machin- 
ery uMtl,  both  in  cuU 
tivating  and  tn  har- 
vesting corn,  and  tho 
tendency  la  to  advance 
to  largvr  and  more 
elfectivi;  machinery 
that  takes  the  place 
of  manual  labor.  Pn>m 
oue-horfw  cultivators 
that  requiri'  that  the 
field  he  crofwcd  at  lowt 
twice  for  the  cultivation  of  a  single  row  (Pig. 
619).  an  advance  wua  mode  lo  the  doable  cdT- 
tivator  ortwo-horsc  cultivator,  which  complete*  a 
row  each  time  the  field  iacromed  (Pig.  fi22).  At 
the  prewnt  lime  two-row  cultivatori*  are  ti*.'d  very 
satisfactorily  in  connection  with  corn  planted  by 
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two-row  (Torn-piiinters.  Whttti  so  pLinlMl,  tyich  pair 
of  rown  in  «l  uvery  point  the  «amo  distance  apart, 
»o  that  a  man  can  ciiltivitte  two  rows  as  «asil^  as 
ont!.  For  cuUivuting  lietml  corn,  thive-rvw  diek- 
cultivators  iire  SDOietimcs  used,  which  completely 
cultivate  three  riiw»  vach  time  the  UM  is  crciK^vcl. 
frmr  hor«L-«  lii-ing  iiswl.  Thetie  cultiratuni  are  pro- 
vidfd  with  aulficient  play  8o  that  the  diiks  of  the 
cultivntnr  arv  guided  hy  tli«  ridgos  mode  at  the 
time  the  earn  waa  plant^. 

Coni-huttkerti  and  .-shrL-ddcrs  urc  now  growitiR  in 
favor,  which  strip  the  Jmsks  from  the  ears  and  at 
the  fame  time  tear  or  thnp  thi-  fmiilL-r  into  vi-ry 
lin<>  particle);.  In  thincundition  the  fodder  is  fed 
with  lens  waate.  Cnrn-picking  and  huAkin^r  ma- 
rhinnji  lifnigno^  to  gftthor  the  ear«  from  the  wtand- 
inj;  Etalks.  ha^k  tht^m  and  doliv^^r  them  into 
wajri"!-''  driven  li_v  tbu  aidu  uf  the  miichiiit.  a.rw  mv-i 


of  com  oil,  valoH  lit  $1,467,493;  lh«-  next  }*«» 
the  exportatii>D  amounted  to  Z.222,H'1L  Kallons, 
valued  at  $1»8.«13 ;  in  11)0,'..  3.108.91"  KalluM. 
valued  at  *8e0,97a  ;  for  190G  the  csporb  of  this 
product  reached  a  valne  of  $l.I72,20t!. 

SorOie  of  thu  l«sding  products  mado  from  the 
grain  of  maize  other  than  tho»e  mentionod  art' 
glucose,  dextrine  or  Ami^rican  gUTn,  alcohol  and 
whiskey,  tttarches,  both  edible  and  laundry,  fprita, 
homiuiea  and  a  gr^at  variety  of  table  producls. 

Whi!*i  this  crop  t8  pruyed  on  by  numeroiu  ene- 
mies, Btich  aa  rodenta,  crows,  inHecUi  and  fiingoug 
diseastis,  there  are  bat  f«w  that  sometimm  dMtroy 
the  whole  crop. 

Eoot-u^<frm. — Tha  com  root-worm  in  on«  of  th« 
moat  injurious  corn  postH.   At  timoe  Ita  deprwda- 
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to  •oma  extt^nt  and  will  prob.^bly  h«  improvMJ  so 
that  tbey  will  Im  Tnom  {generally  empluywl. 

Cam  product*. 

To  a  very  alislit  extent  comparted  with  the 
amount  of  corn  grown,  tho  part«  of  the-  oni  plant 
other  than  the  prain  are  u.'*ecl  in  making  various 
m an n fart II red  prmlucti*.  Thi'  wilkn  arc  mshI  a**  a 
filter,  hiiskx  for  the  maktni^r  uf  mattrutses.  the  pith 
of  thestalkfor  thopa<!kingof  cfliriT-d.imRofbattlfi- 
ehipK,  the  mtter  part  of  the  stalks  for  the  maktnf^ 
of  pyroxylin  vamiah  and  paper,  cobs  for  the  mak- 
ing of  corn-cob  pi[w«.  The  k-avMS  and  huiskii  aru 
ground  finely  and  mixed  with  coro  oll-cakc  to  rorm 
a  ft?«I  for  chickiinM  and  cattle.  So  vari('d  are  the 
products  obtaintn]  fn>m  different  parts  of  this  plant 
that  on«  factory  alone  manafactares  forty-two 
dit'tinct  proiliiet*. 

Com  ftii  M  eKtractt'd  from  the  gurma.  umally  by 
hydraulic  pixwurf,  \f  (ino  of  the  most  valuable 
prodacta  obtained  from  com.  It  ia  used  for  culi- 
n-iry  piirpoaee  and  in  vak^nixt^d  a»  a  miltKtitutc  for 
India  rubber.  At)ont  75  or  K"  per  cent  of  the  corn 
oil  manafactared  in  thi«  eounlrv  i»  exported.  In 
1903  Ui«  United  States  exported  8.778,935  gallona 


tions  l)w;ome  very  apparent  and  eatirtt  lii^Ms  are 
destrtiyed,  l>ul  generally  it«  injuries  are  moderate 
and  wid('ty  distribute,  bo  that  tho  com  crop  iit  cot 
short  by  millions  of  buxhels  an<t  the  cms^  not 
known  or  realised.  The  larva  of  the  corn  root-worm 
that  docK  injury  \\\  the  i^fulhurn  :ftat4;t>  ii>  a  slender, 
thread-like,  yellowish  white  worm  with  a  brownish 
head.  It  ie  aboutont^half  inch  long.  Plant*  iiij«r«) 
by  this  rtMl-worm  UMU^ilty  )>how  one  or  mure  «mall 
round  wnrni-hole.i  juat  below  the  surface  of  the  soil 
near  thi^  \\\>\k^.t  whorl  of  roots.  B«cauM  (t  ofton 
begin?  ita  destruction  aa  aooB  aa  tba  yonng  plants 
bugin  their  growth,  it  ia  comnionly  called  the  "bud- 
worm." 

The  ci>m  root-worm  of  the  It^ailing  corn-produc- 
ing slates  difTem  xlightly  frr)m  the  southern  com 
root-worm,  Tho  larva  a  ftmaller,  four-tenths  of  an 
in<'h  long.  The  eggs  hatch  in  th4<  g»i!  and  the 
worms  mine  longituiiinally  either  np  or  down 
through  llm  corn  ro<il<<.  Tho  ailult  dors  not  poeaeM 
the  twelve  black  spot*  of  the  southern  root-worm 
but  is  of  a  nnifomi  grsww-gnvn  color,  and  feed* 
mostly  on  the  pollen  and  silks  of  the  coro  planL 
While  the  gre<>n  heetleti  dn  some  damage  bv  ([naw« 
ing  on  tho  silks,  it  is  in  the  larval  ttags  tfiat  thia 


infioct  destroys  the  com  crop  to  the   jfreateflt 
extent. 

(.ludmrmj!.— Thera  are  many  difff-renl  BptHiicn  of 
cutworms.  anJ  tht*  lif«-!iwi«ri'  of  the  liifTiTi-nt 
kindaditrennconHiderably,  Theydeatroy  aomeyounj; 
coFTi  iilanls  innlmwt  cvHry  corn-fliOii  and  oc«asion- 
sll}'  <l)>tttrvy  entire  cToye,  Such  destruction  is  mont 
Jikvly  to  owor  when  old  meadowB  or  paatuivs  aro 

? lowed  in  the  apriiig  and  pLantttd  in  corn.  Early 
Bll-ptowinR  is  very  eff&ctire  in  preventinR  de- 
struction nf  corn  by  cutwurnis.  They  can  be  poia- 
oned  by  scstterins  about  the 
field  brnn  to  wliich  ha*  hwn 
ai^vi  Pa.T\e  uretMi  and  muliut- 
eea  in  about  tho  proportiuna 
cf  thirty  puunde  of  brun,  unc 
pound  of  Paris  ereen,  two 
quiirlt  of  nivhiKv^t  and  i-nou(:h 
wat«r  to  moisten  the  Imn. 
Succulent  clover  i>r  alfalfa 
can  bo  spraywl  thoroughly 
with  Paris  preon,  then  cot 
«nd  soatterird  in  itmAll  r\iinii- 
tities  where  the  wnrma  are 
moxt  d«etructive.  Often  whi*n 
thf  entire  field  ia  scvfrely 
attacked  it  ia  heat  tn  dink  or 
till  the  grnuni],  then  wait  a 
Week  or  two  nnd  plant  attain. 
The  writer  has  «een  fields 
traattid  in  thitt  way  in  which 
Um  flrat  pl.inting  waa  entin:ly 
diutroyed  and  tbv  second 
planting  uninjured,  resulting 
in  n  l)i^  yiidil  nf  nirn. 

IVthuwrmf.  -If  the  deatntc- 
tion  U  the  work  of  sod  web- 
worm*.  it  is  not  advisable  to 
plart  tin-  field  a  aei-ond  timt' 
till  luU-  in  Miiy,  un  the  4<>th 
paratlitl,  as  the  worma  be)fin 
to  pupatit  at  th;it  liriit-.  Well- 
wormn  are  e:L<iily  d  LHtiiiKuiehed 
from  ratwomiB  by  Itein^ 
much  nmaller.  about  one-hali! 
inch  long.  Tliey  tai  the 
yuiint;  plunttt  but  uHually  do 
nut  cut  them  entirely  olT  a» 
do  catwormo.  Like  the  cut- 
wornw,  they  pass  the  ilays  under  clods  near  the 
baae  of  the  younf;  plant-i.  They  nre  en(!lof«d  in 
a  silken  wvb,  th«  web  hAring  small  particles  of 
Mrth  attached. 

OfttncA  bugt  and  ynuthoppcri  often  enter  com- 
fiolds  in  ti^reat  hordes  from  adjoininir  fields.  Whun 
wheat  is  harvest^,  chint'h  bugs  may  enter  adjoin- 
ing corn-fteldx  in  Hufficient  numborti  to  deatmy  the 
corn  crop.  If  the  work  itiVtf<^iin  in  time,  they  can  tw 
tiappdd  irafrwM fully  n»  they  nre  about  to  enter  the 
com.  A  strip  ten  feel  or  mwre  wid*  tihouM  be 
plowed,  diaked  and  harrowed  into  a  dnaty  condE- 
tion.  Through  this  atrip  ore  «r  mort;  diuly  fur- 
rowa  or  ditches  nhould  be  made  by  dragging  a 
log  hack  and  forth.  If  well  mside,  the  dusty  side* 
of  the  ditch  will  prevent  the  bngs  from  ettcaplng, 


and  the  difgliiff  of  hol«  at  iBtwrrtb  in  the  ditch 
will  caiuMi  tDen  to  beeanKbt  in  large  quantities  in 
the  buliM,  They  can  tht^n  be  killed  by  pouring 
kerosene  on  them.  Sbnuhl  a  rain  interfcrc  with  the 
preservation  of  th*  dusty  Irenchct,  a  strip  of  coal- 
tar  can  be  aubstituLed  U>  prevent  the  buga  enter- 
ing the  porn.    [Sew  page  42.] 

If  begun  in  tim«,  graMhoppere  can  b»  prevented 
entering  the  com  by  frequent  use  of  wide  catehera. 
These  are  drawn  rapidly  around  the  field  or  vvor 
adjoining  meadow  or  stubble.    Early  maming  ia 


Vl|.  M.    Butktu  corn  la  tac  fleU  by  luAd.    Tliv  vI<J  var,  aivd  iiiU 
foUow^  ill  T^ry  mjkiif  fari*  of  thfF  ponnlrf. 

the  beat  time.  As  the  grawihappers  take  wing,  the 
canvas  eomcA  In  contnct  with  them  and  they  fall 
into  the  pan,  They  can  be  caught  in  large  qoantl- 
tiee  and  fumit<h  good  food  for  poultry,  especially 
turkeys.  If  used  for  thia  purpose,  water,  rather 
than  kvroeene,  should  Ite  placed  in  the  pan  of  the 
catcher. 

Crtnex  take  warning  readily  and  will  not  tronbte 
a  Beld  for  severul  days  after  a  few  of  th«tn  havo 
eaten  graina  of  com  that  hare  been  soaked  in  a 
strychnine  mjlution.  Alcohol  diaaolTM  strycbninc 
more  readily  than  dn«fi  water,  llie  com  ehoold  be 
soaked  in  the  stryirhnine  solution  for  a  day  or  two 
and  plained  about  the  lield  aoon  after  the  com  is 
plantt^l  and  before  the  crows  begin  pulling  up  the 
yattng  plants. 


414 


3IAIZE 


MAIZE 


C'lrn   tmnt  (V'iHapo  mr)  doo*  nome  injury  lo 
alrawit  evL'fy  i-i>rn<)j{>li].   It  roilucdfl  the  total  yearly 
corn  prodiictum  of  the  United  States  hy  perli»p!« 
2  per  cont.  or.  in  other  words,  «dtict;»  the  in- 
CO'ine  from  our  famiK  twenty  miliion  iIulLirs 
each  yi'iir.    Troatment  of  the  swd  is  of  no 
avail.   The  brown  or  hlack  siiore  claalers  that 
form  in  hagy.  masses  on  (liiri-rt^ml  {inrld  uf  tht> 
corn  plunt  contain  milltons  of  spores  which  <to 
not   affect  other  plants  directly,  hut  which 
carry   the    fungus   through   the  winter  and 
crow  ill  manure  or  decaying  vt'gvtation,  furm- 
ing  othor  spores  which  start  the  disease  in  the 
next  year's  crop.  They  Rain  entrance  at  any 
point  where  thi-  tistice  U  l«-ndfr  ain3  growing. 
and    eapecialiy  easily   where    the   tiiutue    is 
brnkftn.   Thft  heat  known  mminn  of  prevention 
Is   burning  the   infvctcd    plants   and   crop   rota- 
tion.  Curti-i<tttlk  manure  ahuuld  not  tie  applied  in 
tlic  spring  to  land  that  is  tu  be  plantL-d  with  com 
that  aeajion.    (Fig.  625.) 

Hf^mfim. — It  is  very  fortunato  tlutt  crop  rotation 
and  fail-plowing,  two  of  the  k-ading  featorcii  of 
good  iioii  treatment,  shonld  aliio  In-  the  heal-knowB 
tncthodB  of  preventing  depredations  from  the  miint 
d'estructiv«  com  pests.  Depretlalioiis  from  cut- 
worniH,  webwormH,  cifrn  root-worms,  wirfWorin«, 
the  corn  root-louse,  atalk-borers.  corn  bill-buKB,  and 
corn  «mm  are  prevent«iJ  succt-mfully  hy  crop 
rotation  and  fall-plowing. 

Maiw-Grov/infT  for  the  SUo.   [See  atso  Sila.ffc.\ 

By  Jared  Van  Wagenea,  Jr. 

The  ensiling  of  cattio  foods  may  Ik  delined  as 
the  praoervation  of  green  or  raoiat  forage  products 
by  packing  Ihem  in  bulk  in  Hitch  a  way  th.it  the 
snbeequent  heating  shall  exj-H'l  th^.'  air  and  chi-ck 
the  proce.'<.'te«  of  decay,  bo  that  the  forage  will  re- 
main green  and  succulent  and  wholesome,  and  ho 
praclioaily  mtchangpd  after  the  first  ferra-entation 
hria  run  it«  courvtc.  ThoHUccessof  the  jiroceaa  df- 
penda  partly  on  the  fact  that  the  heut  of  the  initial 


The  hiBlory  of  ensiling  in  Garroe  and  Amerirs 
alforda  an  excellent  example  of  tD«  evolution  of 
agnculttiral  methodf^.  At  times  the  practice  haa 
been  subjected  to  sweeping  condemnatiun  and  at 
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tit,  S31.    A  bAirft  »t  10,000  biiibeU  ol  cara,  on  Uim  at  B. 

B.  Woodtmir  QMi  Ciwkni  City.   lUcu*.    Th*  tro'l"'^' 

(if  aw  KTCP*. 

fermentation  ia  so  great  that  many  of  the  germs 
uf  decay  aru  killed,  and  ])artly  lo  the  oxygen, 
which  is  entangled  in  the  masB,  being  replaced  hy 
the  carbonic  at^iit  gas  that  U  form«-d  and  that  acta 
A«  a  bar  to  further  changes. 
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other  time«  it  has  entered  from  over-iealous 
frienda.  The  idea  has  been  promineatly  before  the 
agricnlturat  world  fur  twenty -five  ytua,  and 
ensiling  may  now  he  j«aid  to  hare  becmne  a  i^ettled 
practice  in  all  d.iiry-farming,  and  to  a  lu«)ifiiti?nt 
in  beef-  and  xheep-fiWing  operations.  Its  highest 
development  has  been  reached  in  those  dairy  com- 
munititMi  which  lio  in  Iho  northern  pnrt  of  ths 
corn-belt. 

Cora  an  it  tila^ir  trap. 

The  corn  plant,  with  its  large,  nnlid,  inccnlent 
Btalka  which  do  not  air-dry  easily  hut  which  ensila 
very  readily,  is  prei^minentty  the  RJIago  plant,  and 
throughout  the  grcnt  dairy  sections  of  the  Nortll 
most  of  the  corn  ia  handled  through  tho  ailo.  Ak  . 
ono  time  or  another  ensiling  has  In-en  recommonded ' 
afl  a  method  of  handling  all  the  folio ving  cropB i 
Cum,  ctoveni,  alfalfa,  meadow  grsases,  eowpeu^ 
aoybean«,  Canada  !ield-pea«,  aorghnm,  snnfltrtrer, 
millet,  and,  in  fnct,  all  rrops  ii>i<^  for  foragtt,  appla 
pomace,  iH'^t  pulp,  and  canning-h(>us«  r?fu»e  of 
various  kind.i.  Thctc  hav«  bvi-n  ensiled  with  more 
or  lei«  BUrcess.  but  never  with  advantago  over 
corn,  .^^ometimeftm-me  of  them  are  aaeKl  toadraiK 
tage  with  com.  as  the  la.-«t  cutting  of  alfalfa.  But 
corn  ban  been  and  is  likely  to  continue  to  he  the 
ptMir  nm<ing  cropn  for  the  xilo.  It  Ia-«e«  somewhat 
in  feeding  valae  when  pnt  in  the  fdio,  but  with 
propi'r  care  the  ioea  need  be  very  little,— 4  to  8 
per  cent  of  the  dry  matt«r.  In  any  vvvnt.  it  is  kM  ' 
than  whi-n  th«  fodder  is  cured  in  the  field. 

It  is  of  interest  in  thia  connwtion  to  mention 
briefly  the  evolution  of  silti  construction.  In  its 
cirlio^t  devc1opm>i.int  in  Rnropo,  the  silo  took  the 
form  of  stacks  of  wet  gnas  or  ricks  covered  with 
earth.  In  tho  Unitud  States  it  was  f^rat  a  walled 
pit  in  the  earth  nnd  later  a  masonry  Ktmcture 
abov#^  gronnd,  and  it  was  thought  ewential,  after 
filling,  t^)  weight  tho  mass  very  heavily,  often  with 
stones  or  harrelB  of  sand.  These  methods  hare  now 
only  historical  inter<«t.  The  wooden  site  m*j  be 
»aid  to  have  passed  from  &  aquare  or  rectanflliUr 
stractnre.  built  like  a  bam  fnnne,  having  double 
boarding  with  tarred  paper  between,  to  a  cribbed-] 
up  hexagon  or  octagom,  and  then  to  a  atmcttire  at 
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thin  boards  bent  around  a  circle  of  studa.  every 
bourd  forming  u  hoop.^tht:  KO-callvd  Wiscanain 
idea.  Now  the  silo  almuab  univentatly  has  taken 
the  form  of  a  ta,nk-liki»  veiuel  built  of  wiK"l«n 
stsTW,  nsu^illy  twu  inches  tliick.  ton^ued  and 
grooved  and  drawn  tight  t»f(t>thor  by  n^und  iron 
hoiipft  fSllwJ  with  (It'vieea 
for  shorlvninK  thi^m  na 
miiy  bv  ncctseary.  Thoro 
in  evi^ry  indication  that 
tlila  r(.')iR-Hi.-iiUi  tho  rnial 
Ktep  in  the  evolution  of 
the  ^ilo,  and  that  in  its 
eHHenliul  i'haru(;t«r  this 
will  remain  the  perma- 
nent form.  ?mseibly  oe 
the  years  go  hy,  the 
d)iri<.-ulty  in  twcuring 
suitable  lumber  may  re- 
sult in  tht?  gvnvral  adop- 
tion of  <?on«rete,  built  in 
cylindrit^al  form,  with 
heavy  wir>>  or  liKht  iron 
ti^ix  laid  in  tht:  mold  to 
strtnuthun  it, 
Humlock.  pin*,  cedar  and  cyprcsn  ure  all  uiied 
ext«niiivt!ly  in  silo  construction.  Tht>  C}7irt'»<9  h 
donbtleas  best,  but  iis  price  is  rapidly  mnking  it 
slm<mt  prohiliitory.  Wo  have  nnt  m  yst  much  data 
rt^l^ardinK  the  life  of  the  stave  eitci,  but  «vun  hem- 
lock endurt-n  for  as  much  aw  fiftiien  years,  providinu 
the  silo  BtundA  empty  durinic  the  warm  inonthx,  in 
I  dry.  airy  place.  \\Tifn  fillrd  and  kept  for  sum- 
mer feeding,  thus  remainini;  dump,  iln  lif«  is 
gTi--nt!y  sh«rt*'ni'd. 

CuUuntt  mdKodf. 

V'arulM  and  gua/iiify  qf  trri/.—Tiia  beat  vnrio 
ties  of  corn  and  the  thicVnew  of  ptastine  f'>r 
Bilaffe  ara  a  somewhat  ditf«rvnt  prohlvm  from 
when  th«  ripe  (frain  in  the  only  object  When  the 
crop  iH  inteniled  for  thij  silo,  the  feeding  value  of 
thcBtslkst.ino  lees  important  than  that  of  thti  grain, 
and  tbc  qovxtion  rvully  rcsolV'Ofl  italf  into:  What 
varietiefl  and  how  muon  seed  will  afford  the  grcut- 
est  quantity  nf  digt-Ktible  nutricntfl  |<rr  acre  ?  In 
general  we  may  say  that  the  beMt  condition  of  the 
crop  for  the  «ilo  docn  not  demand  complHte  ripe- 
D«SB,  Hu  that  it  is  advisable  to  um>  one  of  tho  Urj^r 
And  lat«r  varieties  of  corn  even  in  the  North,  as 
this  will  lovo  creator  tunnut^.  Tbuit,  nt-ar  the 
northern  limit  of  the  corn-belt,  where  only  the  flint 
type  of  corn  is  raii<«d  for  grain,  it  id  generally 
be«t  to  plant  one  of  the  d«nt  varictiea  for  the  s!lo. 
Uiiaally  it  ix  b«(it  to  plant  the  lareoat  variety  of 
com  that  will  becom»  r«aBonLbly  matam  in  tho 
locality. 

Thft  «tin»  line  of  rcaaAning  npplioji  to  the  qneo- 
tinn  of  th«  thicknRHs  of  the  stand.  JIany  man 
etulks  will  btt  advisable  for  tiilage  than  when  the 
crop  is  raised  for  tho  grwn  alone.  In  fact.  thi> 
Illinoiri  Rtatton  arrirMi  at  tha  conclusion  that  the 
gr«at«Kt  amount  of  nutrl«nt«  woatd  ha  wcunH 
whon  the  com  was  platted  ho  thickly  that  the  Mrs 
««r9   chok4^   down   to  nnt  raar^  than  half  their 


natnral  eisc.  Under  Illinois  conditions  th«  most 
Bound  grain  was  aecarcd  by  a  iKredine  of  about  ben 
thnnf^nnd  Rt>alk»  per  acre,  but  for  silage  purposoa 
at  least  twtci<  as  many  are  adviMMf*.  or  say  a 
stalk  every  seven  inches  when  |)lanted  in  rows 
thnKi  and  4ini--hair  foet  apart.  Thii)  numbt^r  would 
be  siippliMl  by  »even  to  nine  qnarta  of  seed  per 
acr«,  provid<!d  gcrminatiOD  were  pi-rfwrt  and  n« 
planUi  wore  deetroytd;  but  the  writer,  after  con- 
siderahl«  esjierience  in  growing  com  for  tht  silo 
on  high  lands  in  eastern  Sew  York,  has  arriv<^  at 
about  eleven  quarta  of  seed  per  acre,  preferring  to 
err  on  thi-  sidv  of  too  thick  planting  rather  than 
long  nnoct'upied  spacer.  This,  of  courvie,  pnivides 
for  a  oonsidi^rable  margin  for  poor  aeed,  and  the 
cutworm  and  the  crow. 

Melfiixl  of  Kttlintj.  Com  for  «ilage  in  ufionlly 
drilk-d  in  with  a  regular  onc-bonM.-  corn  drill,  uno 
row  at  s  time,  or  with  a  common  eleven-hoe  grain 
drill,  with  all  tht'  \\twit  but  two  romov^^d.  This 
implement  will  do  very  satiBfactury  work,  planting 
two  rowfl  at  a  time,  nbont  forty-two  inchea 
apart. 

ManuTinfi. — The  ailo  la  an  outgrowth  of  th« 
dairy  industry,  and  wherever  It  is  found  largo 
quantitiee  of  fitable  manure  are  available.  The 
almost  universal  practice  is  to  grow  com  on  liod 
ground— old  meadows— to  which  mannre  has  been 
RppIiiMl  in  tho  preceding  winl^^r  months. 

[{otttthn..  —  Generally  the  special  dairy-farmer 
employs  a  rotation  of  corn  for  th«  (tilu,  oatM  and 
graas.  the  seeding  being  made  with  the  oat^s  and 
the  mowing  kfpt  for  two  or  more  years. 

Comjianimi  rropping.— It  has  long  be^n  realized 
that  tho  mi«t  surions  defi-ct  of  the  com  plant  ia 
that  it  carries  ton  small  a  percentage  of  prot*iin  to 
give  the  lj*et  reeults  in  feeding,  and  efforts  have 
been  made  to  grow  other  cro]>it  in  combination  witli 
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the  com  to  be  cut  into  the  silo  with  it  Cowpeaa 
in  th«  South  and  soybeans  in  the  North  have  »ome- 
timea  been  planted  with  the  corn,  and  they  have 
rmultW  in  an  increaM  uf  the  totnl  fiXK]  conKtltti- 
enla  per  acre  and  at  the  same  lime  have  givpn  a 
product  of  greater  Talne  for  milk  prodnclion.  Thia 
ifl  a  very  saggeative  field  fur  experimentation. 
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Subttgucnt  carr.— The  Buliseqoent  culture  of  corn 
for  aila^  in  t^xcntiaMy  the  name  tta  when  the  crop 
ie  grown  fur  ripu  gruin.   Inasmuch  on  moru  twcd 
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per  acre  is  used  and  it  is  plunted  in  JrilU  iiieWad 
of  hillfl.  greater  use  can  be  miule  of  such  cultural 
deTices  an  th^  snioothinn  harrow  and  the 
vsriou!!  wt-(3ders.  bei^auA*  the  tl<-et miction  of 
sn  oociutional  cnrn  plant  is  a  tcsa  SBriuos 
in8tt«r. 

Barvcgthig  and  en- 
tiling. 

Corn  sdinuld  1>B 
put  into  the  hiIo  a 
fijw  dayn  before 
ComplttU!  maturity. 
In    K«n«ral,    the 

Eruper  Ktagu  wUI 
ave  b««n  reurhtid 
wliiin  till-  lower 
leaves  of  the  plant 
sro  turning  yi-llnw 
and  some  of  the 
earlier  ears  arc  den- 
ted. Itispcnibleto 
make  K*>^  si  lace 
from  corn  that  is 
fully  ripe,  but  the 
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coamor  parts  of  th(>  ctalks  an;  less  p&tutnbli^  and 
the  grain  may  be  so  hard  that  much  of  it  will  pass 
through  tho  animal  un(lig<Mtcd.  On  the  olliur  hand 
them  \i  no  other  DtuKc  in  the 
(jowth  of  tho  corn  pknt  whi*n 
the  (luiintity  of  notrienta  In  being 
increajied  so  rnpiiHy  asdiirini;  the 
ten  dtiys  ju^t  pn<ccKlinf;  full  ma- 
turity, and  the  erwilinR  of  com 
too  early  rtifloltH  in  very  serious 
loss.  Probably  it  will  b«  better  to 
err  on  the  didv  of  tuu  {^rt'at  ma- 
turity than  U)  pat  the  com  in  tbe 
ailo  too  (fT'^ii- 

Whiiu  then-  is  doubtlt^aa  one 
best  time  to  pot  corn  into  the 
silo,  yot  thnr«  in  fortunatctf  a 
eoneider&bie  range  of  oooditions 


within  which  cvm  muy  be  onsiled  with  axcellest 
rftfultfl.  If  put  in  very  iimnatnre  and  without  par- 
tiul  drying,  tt  will  become  exccanively  acid  and  wil] 
Hometimes  develop  dii^KTeeable  flavors.  U  b  a 
miittaki!  to  ensile  com  in  this  condition,  for  the 
amount  of  nutrients  u  very  much  less  than  at  a 
Intur  period.  Sometimes,  however,  it  may  be  fli.'c**- 
eary  to  handle  late  com  in 
thid  condition  when  frwt  is 
at  hand.  For  irxample,  south 
of  Pennsylvania,  in th« track- 
ing and  cauning  sections,  ex- 
cellent crops  of  aila^  com 
arc  of  t<'n  st-cuit^d  af  t*r  a  crop 
of  Kardea  peas,  but  the  coro 
may  lack  muturily  when  frost 
cumc».  Corn  that  is  ovor-ripo 
or  ev«n  badly  frost«d  and 
dried  wil)  make  good  sitage 
if  there  is  a  fair  amount 
of  moisture  rt-mnining.  Tha 
less  wat«r  in  the  corn  when 
cut,  the  muro  serious  Ihu  sorfuce  loss  will  be. 
When  very  dry,  eilagc  is  almoat  fr«!  of  acid,  but 
it  Lends  to  apnil  by  while  mold.  It  molda 
a  long  way  down  from  thexurface  and  near 
the  corners  of  a  aquare  mIIo,  or  where,  for 
any  reason,  it  fails  to  ]>ack  tightly. 

Com  has  occa- 
sionally been  put 
into  tbi-  silu  with- 
out any  shredding, 
by  laying  the  .otalks 
compactly,  shingle 
fashion.  It  \»  po«- 
eihletomakeavery 
Gne<|DAlitjr  of  ailam 
in  this  way,  but  the 
care  and  dilHcuIty, 
both  in  putting  in 
and  in  feeding  out. 
has  lod  tn  th«  aban- 
donment of  the 
practice.  Tbe  corn 
IS  nearly  always  cut 
orahredded  into  the 
silo.  OrdinariJy.tho 
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finer  it  is  cut  tho  better  thi?  resalts.  owing  to  tJie 
more  intimate  mixture  of  the  gmin  and  lesvM 
and  thi!  more  compact  settling. 
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It  !■  not  E  tIU}  B>tt«r  whether  a  silo  is 
AIM  haniadly  tn  a  day  or  cwn,  or  mor« 
srada&Ily  in  s  week  or  ten  daya.  A  Bilo  vhich 
Cu  bwo  fiUod  Tvry  iivickly  will  \Kgia  to 
settle  rapidly  almost  at  once,  and  in  the  next 
ten  days  or  two  ve«ka  will  ko  ilown  iwrhans 
2D  per  cent  of  lU  total  depth.  Hence  the 
slow  flllin^,  giving  an  opportuDity  for  the 
eilage  to  Mttle,  resulu  in  gi-tttng  much  Divrg 
food  is  th«  aaina  cubic  Rpaci>. 

Covtritts.—tbft  best  way  to  cotot  a  silo 
is  to  begin  to  feed  out  of  it  the  day  it  m 
6\lvd    In  this  way.  isartaix  I»m  ni)t  Lie  itlmust 
wholly  avuided.   When   this  inelhiod   is  not 
f*,isibli«,  il  will  hif  tivn-m-ATV  tn  rovpr  ihs 
eiUi^   with   some  matiTiiU,  otherwise  the 
nppor  fiwt  ar  more  will  i<poil.   Any  kind  of 
straw  or  chaff  well  wet  duwn,  swamp  f^rass, 
Crcon  buckwheat-straw  ar  t-vun  sawiiuat,  will 
do  nicely,   Posiibly  it  will  be  juBt  as  wlII  to 
snap  off  the  ears  of  the  laxt  two  or  three  loadit  of 
corn  and  l(*t  the  stuvnr  act  u  a  cover.   .Sometimes 
no  corerinR  is  put  on,  but  instead  the  tip  layer  is 
thoroughly  wet  cii>wn.  This  rMuIIs  in  th(>  rapid  for- 
meotation  of  the  surface  few  incht^,  making  an 
air-tight  cvvvriDi;  for  the  silage 
below.   The  watering  is  done  at 
the  rate  of  two  to  two  and  one- 
bal  r  gallons  per  squant  foot  uf 
surface. 

NarrYjit int;  mtifhinrry.—  The 
com  harvester  or  bindvr  in  ita 
pruscnt  form  has  tiocn  in  oRe 
about  ten  years,  amd  let  u»e  is 
becoming  well-ninh  universal  in  „ 
handling  th«  croji  for  nilagi-.  It 
is  drawn  by  two  nr  Ihrw  horst*:. 
It  ciiLt  the  com  and  binds  it  into  convenient  Biwd 
bundles  f<ir  fo^-ding  into  the  cuttvr.  Under  favor- 
able conditiona  a  machine  i^hould  handle  live  to 
eight  acres  per  day.  In  a  riHrcmt  season  the  writer 
nitwl  118  pQcnds  of  twine,  worth  say  $L:),  in  bind- 
ing an  estimated  crop  nf  300  tons  of  tSlago.  The 
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harvi^iittir.  on  th«  whole,  is  exceedingly  satijifactory 
in  its  operation.  Uy  a  syslvm  of  carrying  chains 
and  devices  for  straightening  up  the  stalks,  it  is 
ablp  to  cut  and  hind  corn  m-nn  when  it  is  badly 
lodge^l  and  tangled.  The  airantage  liee  not  only 
in  tho  labor  »aved  over  cutting 
with  corn-knives,  hut  to  an  even 
greatwr  extent  in  the  suhsetiiient 
loading  on  wagons  and  feeding 
into  the  cutter. 

The  mnchinflry  for  rutting 
silage  and  elevating  it  into  the 
silo  is  of  two  distinct  typcB,  In 
un<r.  tItecQt  niiit^rial  Ih  elevated 
by  meuns  of  a  running  elevator 
of  sprocket  chaian,  bearing 
wooden  slate  or  iiheot-iron  book- 
et*.  which  carry  the  com  away  from  tho  kalvee. 
The  other  typo  is  known  on  tbe  bIow«r  or  pneu- 
matic elevator,  in  which  tbe  cut  forage  is  blown 
into  the  sib  through  a  «hcet-iron  pipe  by  a  very 

Sowerfol  Waal  of  air.  generiLcd  by  a  fan  or  by 
lados  faat*ni?d  to  tho  n«ad  to  which  the  knives 
are  bolted.  Tbe  finrt  type  bi  tha  earlier  one. 
Its  disodvantago  is  that  to  set  up  and  adjust 
tbe  slat  carrier  for  &  tall  silo  in  rathi'-r  diffi- 
cult. Its  adraatage  lies  in  the  fact  that  it 
can  be  operated  with  much  le«f<  power  and  at 
greaily  varying  apeeds.  A  six  or  eight  horse- 
power engine  will  generally  be  ample.  The 
advantago  of  the  blower  tyix*  lie*  in  tho  fact 
that  it  it  very  much  more  quickly  set  up,  and 
that  the  com'  can  Iw  taken  car*  of  in  the  silo 
mor«  easily,  iis  it  ifi  a  more  uniform  nixtuni 
of  the  leaves  and  heavier  parttt  of  the  plant. 
Itj*  disadvantngf  is  tliat  very  much  more 
power  is  requireil  and  the  i^pt-ed  most  not  fall 
oelow  a  certain  minimum  or  the  machine  will 
clog.  The  blower  typi'  is  steadily  becoming 
tbe  more  popular  in  silo  districts. 

PUue  ef  nlagt  in  tht  nticn. 

Thaqnestionof  feeding  silage  belongs  more 
ssfecially  to  tlie  domain  of  animal  ngtrition. 
However,  it  may  b«  said  in  passing  that  about 
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fift,v  pouDtlHcIuily  maybe  regardL-das  the  maximum 
Tatinn  of  sila(r^  for  a  cow.  ami  thU  anioant  is  rathtr 
more  than  is  usually  f<_'(l,  Tlit-  writer  tfiiiibithut 
a  Hilo  {\\M  with  ^L>ud  cum  in  the  munth  uf  Sej)- 
tomhfir  nfTiirrf  Uy  far  the  most  sntia factory  aolntion 
«f  l)iv  prokleni  of  feeding  a  cow  during  the  months 
of  sumiiiur  *Jri)u;.')it.  If  tht^  dairyman  han  in  mind 
Humu  Biimmtr  fcLsling  to  Eiipplumt-nt  ttiL-  puf<turc» 
(and  he  ahnuM  PXfwct  to  do  this  to  snine  extent), 
l)«  will  newl  abdut  liw  ton*  of  «il«  capacity  fur 
each  cow.  The  tublei;  of  capacity  provided  by 
mRnnfacluriTa  arw  fairly  (lfi;"»'ndab!o.  UndiT  ordi- 
nary tii>ld  conditions,  the  yield  of  silaf^  will  range 
from  BiKhl  U>  twenty  tona  |jer  acre.  SilaRtt  may 
m.ikc  up  the  tikrgcir  part  uf  the  nmghagc Uat  boidu 
hay  shnnld  he  provided  in  addition.  It  ia  now  an 
sst(iMishw3  fact  that  likTal  rations  of  k'"""*!  sllaite 
are  nut  incumputible  with  the  health  uf  the  herd 
and  with  milk  of  the  vitry  higlienl  standard  of 
purity  and  flavor.  It  m  not  easy  to  over-.?mphnj!iiz« 
the  QSQfulneHS,  not  to  say  the  virtual  neceasity.  of 
the  silu  in  succuuful  dairying.  Its  gro&lest  aidvun- 
tagc  in  fee>ding  lies  not  in.  th-e  fact  that  antmab 
do  Ihetternn  silauh  than  on  dry  corn  fodder.  Uiil 
mora  edpecially  in  the  saving  of  labor.  The  silo 
rankii  with  the  centrifugal  aoparatur  in  its  eSect 
on  dairying. 

Popcorn.    Zra   (Maj/x)  aierla.    (jTamiJinr.    Pigs. 

By  J.  G.  CjLrtii. 

The  popcorns  sr(>  a  BpM>ial  (rroup  of  fltnt  corns 
tiB(«i  for  '■  popping,"  aa  the  nam*  anggeata,  for  eat- 
ing oat  of  hand  or  in  confections.  They  are  char- 
acterized by  the  small  eize  of  the  kernels  and  their 
czceeaivu  hanJnt^s,  and  l»y  the  excuiwive  proportion 
of  the  corneuuf)  cnduKperm  or  horny  Hubstfincc  con- 
tainad  in  tho  keniela,  which  in  turn  cont.iins  a 
large  iten-^ntage  of  moisture  and  g\vv»  the  ki>rnels 
the  property  of  popping  or  turning  alrooet  com- 
p]cti;ty  inside  out  on  the  Application  of  h^-nt.  In 
Btmctaroand  composition  popcorn  varies  but  little 
from  ordinary  flint  and  dent  coma,  hut  nincv  it 
yielda  so  much  less  it  is  never  grown  for  market 
aa  a  stock-food.  The  atalkw  of  popcnm  are  con- 
siderahly  smallyr  than  th'we  of  fteld  corn  and  vary 
in  height  from  foar  to  twelve  feel,  with  a  general 
av«ra^  of  about  eight  fot^t.  In  color  thuy  are 
dtuaily  rather  !iglit*'r  green  than  the  flint  corns, 
hot  may  vary  through  all  the  flhadea  of  KTcen.  and 
even  to  a  very  dark  re<t  in  Home  inatunccH. 

The  actual  popping  of  the  Itemela  haa  been 
shown  to  be  (tiie  to  the  expansion  of  ninistiin^  in 
the  atarch-cells,  the  apijlication  of  heat  converting 
the  mniiV'Urc  into  Bteam,  making  tho  Cfll-walls  givi' 
way  and  cstwing  an  oxplo^ion  with  suRicicnt  force 
to  alter  the  entire  form  and  texture  of  the  kernel. 

The  valne  of  popcorn  lies  almoet  wholly  In  lU 
tendency  Ui  pop  completely  into  a  large,  irregotar, 
flaky  ma:^.  since  tliis  is  Ihv  only  form  in  which  it 
bas  a  snthcient  value  &»  an  edible  product  to  make 
it  worthy  of  enltivation.  While  in  popping  it  lottt-s 
in  weight  al>out  1(1  per  c^nt,  dao  to  the  evaporation 
of  m»ietur«  by  the  beat  employed,  it  ahould   in- 


crcBSo  in  bulk  in  the  ratio  uf  at  least  sixU^-n  to 
one,  and  nnder  the  be«t  conditions  as  hi|[h  an 
twenty  to  one.  There  are  aeveral  fact<ir»  which 
control  thi»!  result,  each  us  the  even  application  of 
heat  and  thi>  condition  of  the  corn.  It  may  bo  too 
damp  or  too  dry  for  WM  rc:#ult«,  and  since  the 
moi:itiire  content  ia  hi^h  when  the  corn  is  harvested, 
it  in  usually  huld  over  one  atui»o&  beforw  marketing. 

Di*trVmtion. 

fopeorn  is  grow^n  saccesafully  throughout  tho 
northirn  half  of  the  Unit*-d  Statos  wht^rvver  other 
com  cin  be  grown,  and  to  a  email  extent  on  the 
iMaviur  tKiiU  of  tlic  I'iedmonl  evcbion  vf  the  Kcuth- 
ern  ataU-s.  However,  there  has  been  a  wide  change 
in  tbif  method.4  of  prtiduction  within  the  liLit  i|tiar> 
t«r-century,  and  wh(<reas  it  km  at  one  time  planted 
in  nearly  every  garden  throughout  New  Vork  and 
the  New  England  iftntt'ii,  it  has  gmdually  como  to 
be  a  sort  of  a|>ecial  farm  crop  grown  in  a  com- 
mercial way  by  men  who  have  found  it  protilable 
and  have  made  the  growing,  handling  and  market* 
ing  of  the  crop  a  special  study.  This  change  ia  also 
coincident  with  tfn?  di'Vi'lopnii.-nt  of  certain  parts 
of  the  Middle  West  which,  because  of  soil  and  cli- 
matic cnnditionn,  have  proved  especially  adapted  to 
the  growth  of  the  crop.  Tho  grvat  hulk  of  tm  crop 
is  now  grown  in  Iowa,  Michigan,  Illinois,  Wieoonsta 
and  Nebraska. 

Some  idea  of  the  maenitode  which  the  buaineaa 
ha^  attainitd  in  certain  favored  liK:8litie»  can  ba 
gained  from  the  statement  that  from  one  shipping 
point  in  Iowa  in  19t)r>  there  were  shipped  more  than 
three  hnndrud  car-loads  of  popcorn. 

Varidii-i. 

There  are  about  twenty-five  different  varkitiH- 
of  po)x!om,  but  theau  are  simply  variations  of  Hbt  • 
two  distinct  types  or  classes  known  aa  rice  com 
and  p(.*arl  com.  (Fig.  643.)  The  rico corn  haekeniela 
more  or  leas  pointed,  with  the  out«r  coat,  where 
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ni.  Mi.  ThrM  itacM  tB  iri#  paMll>l«  dvrvlovtnviit  at  tkm 
p«pMin  from  tba  wild  Mcilcu  podatiu.  A.  VTIld  Hal- 
run  iKxV'imi  B,  ilMs  of  i«ril*1  itticlt^uiMil- 1:.  modfTii 

the  silks  wore  attached,  continued  into  a  sort  of 
lipine.  which  may  either  stand  almost  erect  or  may 
be  depressed  by  the  crowding:  of  tho  hosk  on  tlw 
ear.  The  pearl  com  has  kernels  rounded  urflattftned 
over  the  to]!  nnd  very  j>moflth,  the  mint  of  thft 
attachment  of  the  silk  being  lower  aown  mi  tb« 
same  dide  of  the  kernel  as  the  germ.  Tkeei  tVO 
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Pi(.  M}.      Popcorn.      A,  Typlral  -^n 
uf  irhlu  tMiarl:  B.  Ijrplciil  ear*  of 


ellMHnity  be  {divided  into  early,  tnodinmiLnd  Into, 

ud  Umh  Afiaiii  Into  wbit«,  y«llow,  ami  cokntd  (not 

ydlow). 

All  of  theoe  vorietiea  crom  with  each  othw  no 

readily  thnt  it  indUHcult  uiuler  ordinarv  methodit 

to  ktfi'p  a  vari* 
ety  strictly  l« 
any  Kivon  type. 
Th«  different  va- 
riulies  uf  both 
thv  T  i  c  o  a  D  tl 
pearl  corn  may 
vary  )w  tti  cidur 
through  the 
niiveral  xhadeii 
of  -white,  amlwr, 
yellow,  Ted  and 
block,  alei)  rvd 
and       white 

Some  uf  the 
bant  known 
white  rice  varieties  aro  tha  Honsreh  Ri(-«,Sni>wbHll 
and  E(fyptian,  Of  tJl«  Mhit«  Txarl  varieties,  the 
Ccminvn  Whitu  ruurl,  Maplfidalc  Prolific  ftnd  Non- 
pareil are  Btandard  varieties.  (*t  the  yellow  pearl 
varieliiw.  tlie  niiiHt  valuabh  are  t.hw  Qu«ii  (Iwlden 
and  Dwarf  (iolden,  esch  uf  which  h^  a  yelluwixh 
color  whi»n  poppied  and  has  tho  taRti>  peculiar  to 
y«IIow  cnrn.  Tnu  black  vnriytiwi  nru  grown  only 
in  a  Firall  way  as  nuveltiea,  and  the  name  may  Iw 
said  of  thv  GoIduD  Tom  Thumb,  which  ie  a  dwarf 
yellow  variety  that  u  m  Biuall  that  it  hoa  nc 
value  oxce|it  as  n  ciirfosiby. 

Two  typical  varietiea  or  f^roups  may  he  deacrihed 
as  follows  (Illinois  Rxpcrimir'iit  Slatiim,  KulMin 
No.  13):  Whit*i  ricy:  Sulk  7  to  8  feet  high, 
rather  short- jointed,  leafy,  dark  Kreen;taflHel  lonff, 
sIundcT,  with  f<:w  branchoe,  drooping;  suckers 
many,  growJnc  to  aboHt  half  the  size  of  the  parent 
stalk  -,  very  few  haak  bladfs.  Kar  3  to  Ti  fe*t  from 
the  ground,  strongly  taptring,  dull  white,  with  a 
whit«  cob  .'i  to  7  inchf«  lone,  l.:}  to  1.7.'i  inchea  in 
dianietc>r;  cob  .65  to  .8  inuhfK  Ihic-k  :  kernda 
rounded  over  the  butt  of  the  oar  and  oaually  filling 
out  tho  tipa ;  rows  of  Ici^rnoU  fourtwn  to  tw^oty, 
retoiltr  paira  of  rows  not  very  distinct.  Kernel 
IKiintvd,  thn  tip  Iwin^  continue-*]  into  a  spine  which 
ia  i-ithur  depruased  or  nearly  erect,  .If)  tu  .2  inches 
wide.  .S  to  .fiT)  inches  dmp.  White  rice  corn  wa« 
ri[H'  i^nougli  to  out  in  132  days  from  planiin^;.  A 
flingl*  plot  yielded  in  IJiKJ  at  the  rate  of  86.3 
bushclic  |wr  acre.  ThiK  differs  from  Monarch  rice 
in  haviDc  a  shorter  ear  with  a  greater  nsmber  of 
rowa  of  kernels,  and  tltn  k«nii-lA  more  alnidur. 

White  pearl :  Stalk  7  to  8i  feet  high,  rather 
Isrifa:  bladtw  Inrfce.  dark  grt^it ;  tassel  lone,  with 
fun  braitcheK,  dniuping:  suckerK  many,  ruachinfr 
mboat  three-fourtha  of  the  size  of  ihi*  parent  atalk. 
Bu  3.5  to  i.n  f«cl  from  thf  ifronnd,  n.rnrlv  cylin- 
drietti,  clear  white,  with  a  whil«  cob  t>  to  S  inches 
lonir,  1  to  l.-t  inchcH  in  diamt.'t«r;  cob  .36  to  .<>5 
incliM  through ;  krmclii  even  at  the  buti :  tip 
tuoally  well  filled  :  row.*  of  krrnclii  ten  to  fourteen, 
regular.  Kernid  .2  inchuK  broad,  .25  Incbea  deep. 


very  smooth,  Romewbat  flattened  over  the  tuti.  One 
plot  of  white  pi-arl  with  88  pw  cunt  of  n  full  #tand 
yielded  forty-one  pounds  of  ean?,  or  at  the  rate  of 
46.1  bushels  per  acrw.  Thu  var»  «re  hmK.  slvuder 
and  smooth,  ft  JifTers  from  Ihu  common  wbito  in 
having  longer  and  more  nlender  e.irH  and  in  makinff 
a  mucTi  xmalk-r  growth  of  8talk.  It  wa«  ripe  enough 
to  cat  in  li'i  days  from  planting. 

Culture. 

Soil..~Aaj  wellHiraint-d  fvrtile  soil,  except  a 
tow  peat  or  muck  soil,  ia  suitable  for  the  growth 
of  [topcurn.  A  muck  noil  imaally  Uan  an  fscesa  of 
nitrogen  during  the  warm  wi-alher  in  the  ktter  |urt 
of  the  8CHS0D,  which  tends  to  caiipc  too  miieh 
prowth  of  stalka  at  the  c^pcni^'  "f  wt-IWovelopi^d 
ears.  Thifl,  of  eonrae,  can  be  overcome  to  some 
t,-xti.-nt  by  liberal  upvlrcutinim  of  )iiitax»ic  :md  pho»> 

tihatic  fertilizers,  which  will  fumiah  the  plant  « 
*tter  balaiic«-d  fooil-aapply ;  but  ainoe  this  ten- 
dency to  run  largely  to  stalk  is  general  with  pi>p* 
corn  under  the  beat  conditions  uf  fertility,  it  is 
obvfoua  that  pinnting  it  on  muck  soil  would  in- 
croaao  the  fanlt. 

Feriiii:rr^. —  Whother  the  soft  is  Hand,  gravel, 
loam  or  clay,  it  mMt  have  a  aafBcient  qnantity  of 
available  plant-fooil  tlcmmtd  to  give  the  best  n- 
sult».  In  furnishing  any  or  all  of  these,  one  should 
remember  that  they  are  not  needed  to  grow  any 
apociHc  crop,  but  rather  to  overcome  dvliciencic* 
of  available  plant-food  in  that  particular  type  of 
soil.  All  of  theae  type*  of  soil  are  uaually  lacking 
in  available  nitrogen  unleH>  well  supplied  witS 
humus,  and  it  should  bi^  sunpliud  in  largo  applic&- 
tions  of  organic  matter,  eitaer  in  stable  manure  or 
by  the  use  of  cover-croim ;  and  even  then  there  will 
1)0  a  dvticien^y  of  available  nitrogi^n  early  in  the 
season,  which  should  be  gapplied  by  a  broadcast 
top-droeeing  of  aitrat«  of  eoda,  at  the  rate  of  one 
hundred  to  two  hundred  pounds  per  acre.  The 
application  is  made  when  the  com  i»  two  or  three 
Inches  high. 

Fnr  best  results  the  mineral  elements,  phoRphoms 
and  potassium,  should  also  Iw  applied  ut  the  rate 
of  4(X}  pound.1  of  acid  phosphate  (tl  per  cent  avail- 
abl<>)  and  100  pounds  of  sulfate  of  potuh  (50  par 
cent  actual)  per  acre;  these  to  be  mixed  together 
and  drilled  into  the  soil  with  tlie  fertiliser  drill 
three  or  four  inches  deep  before  planting. 

Srtl.  —In  the  growing  of  popcorn  on  a  commer- 
cial scale,  the  selection  of  »ee<l  has  muro  to  do  with 
success  or  failure  than  any  other  one  factor.  It  ia 
said  that  a  miin  is  tho  sitm  of  hi*  ancestors,  and  so 
is  every  plant  that  is  propagated  by  means  of  a 
seed.  It  is  not  enough  that  we  go  through  the 
field  when  the  corn  is  ripe  and  wlect  cam  for  seed 
from  fine,  healthy,  prodnctive  individual  stalks ;  w« 
most  try  to  guani  againttt  the  possible  chance  that 
any  of  the  kernels  on  the  ear  which  we  select  for 
seed  4!ould  have  been  f^rtilin^d  with  pollcn-grnins 
from  the  tamel  of  another  plant  that  may  be  either 
poorly  der«Ioped  or  entirely  barren.  In  other 
words,  we  must  breed  up  oursecd  com  tothcnpcrial 
type  best  suited  to  oor  needs,  for  the  same  reason 
that  we  breed  our  animak  for  special  purj>osm; 
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and  \h»  aaJB»  fgUMTti  principlM  Mwm  to  unilcrli^ 
the  procflBB  in  either  imih«  iind  tlie  rexulUi  iiro 
«quii]|y  RtitutfftCtnry  wben  intollifcently  employed. 

The  lireiMiinK  of  popcorn  farBvod  purpotwacM 
liti-.-^t  In-dono  by  tn'owint;  the  eeed  com  in  a  pari  i>f 
H  1i<rlij  by  it«(.'lf  thul  can  bu  eivi'n  a  litlle  i-xtru 
ffirtiliiinR  and  caiv.  The  need  with  which  it  a 
plantoii  Kliiiiih!  Iw  from  typical  vara  ihal  %rv  a* 
nniform  in  i^izu.  shape  and  eolur  ss  |)ui»il)lt>,  ^ini-i.' 
they  ar*^  tn  he  thfl  fo'iindation  stock  from  whioh  thv 
future  Ktrain  of  eet-tl  corn  ia  to  be  developed, 

Aftur  pliiiitini;  the  hrtedine  plot,  the  only  extra 
work  necBHsury  itt  to  gu  through  the  pint  just 
liffnre  the  taiwfilfl  Wgin  to  aheiJ  their  poll^'n  ami 
tvrnovD  thu  Uiubb!*  and  car*  from  those  slalkH  whicli 
are  Imrren  or  otherwise  inftrior.  Then,  when  the 
enni  JK  riiK',  by  careful  fleli:i;ti(in  of  tu«'d  ear.*  fr^mi 
the  best  of  thone  remaininf;  ami  with  proper  hand- 
linK  luid  ttt'Tiiiir  the  results  arc  wure  to  follow. 

Hace  in  the  rof iti ion.  — V!hi'ti  grown  in  a  rejtnlar 
rotation  of  crofH,  popcorn  U-iually  takea  the  place 
«f  lilt*  ordinary  llflil  corn  <ind  for  much  Ih*  same 
rensonB.  althuufrh  frwiuently  it  ia  grown  in  place 
«f  one  of  tho  "monoy"  (■ropx,  xnch  aw  \u>inttit]H. 
This  18  often  the  caso  when  the  soil  is  too  heavy 
for  potaloea.  The*  rotatiuu  then  han  to  be  arranK*^ 
so  that  tho  popcorn  and  liuld  cum  am  not  grown 
in  adjoining  fifids,  an  the  pollen  is  carriwi  by  the 
■wind  and  they  becomn  mixed  vtiry  eauily.  which 
afTectA  the  quality  and  appearance  of  the  popoom. 

Planting. — For  the  main  crop  the  ncf-d  nhould 
be  planted  ahoot  Muy  2.'ito  June  5  in  the  latitndo 
«f  central  New  York,  or  aa  soon  aa  danger  of  froat 
hafl  pa»ied  and  the  ground  haa  warmed  up  no  that 
the  .Hedd  wilt  j;<"''"'"''l*  '*"■'  ""t  mt.  Tlip  scwl-bed 
should  he  thoroughly  harrowed  and  pulterired,  The 
filiinting  .ihontd  iw  done  with  a  corn-planter  or  an 
ordinary  prain  drill,  makiiij;  the  row«  three  and 
«TiiJ-half  feet  apart  and  droppinK  the  kernels  every 
vix  l9  eight  iDchc^a  in  the  row. 

SubsnptnU  carr.  The  field  should  he  rolled  im- 
tnodtat«1y  after  iilanttiiK;  atid  it  nhmild  he  gone 
over  cro!»-wiM)  of  the  rows  with  a  light  slant-tooth 
harrow  or  weader  every  five  or  six  days  until  the 
corn  i»  fiix  or  eight  indies  high.  This  will  tear  out 
A  little  of  the  com,  hut  more  than  was  needed  has 
iHwn  sown  to  allow  for  thi^.  It  is  a  lar)i:«  number 
of  well-developeil  ears  rather  thanetalks  that  we 
aw  trying  to  obtain.  Thiit  work  with  the  harniw 
or  wecder  will  save  the  expensive  hand  labor  with 
a  hiw.  Tlitt  horae  cnltiv&tor  should  now  be  osed 
at  least  every  ten  days,  und  riftenor  if  Di.<ceReary  to 
break  up  a  crnRted  surface  after  &  rain.  Thin 
4^0ii1d  bo  kept  up  an  long  w  practioiable ;  it  xhonid 
be  shallow,  not  over  two  inciie«  deep,  unless  after 
lOBg-continucl  niius.  when  it  is  somelinies  advi»- 
aiAt  to  cultivate  deep  to  get  air  into  the  compact 
4ttll  iiuickly. 

Popcorn  ripens  in  one  hundred  to  one  hundred 
and  thirty-ftvft  days  from  planting,  according  to 
the  variety,  weather  conditions,  climate  ftud  other 
factors.  The  maturity  can  be  hastened  to  some  ox- 
tcnt  hy  using  an  abundani^  of  phoKphstic  fertii- 
Iwr ;  on  the  other  hand,  it  in  retarded  h^  the  use 
of  liirg«  qoantitiw  of  Ktablv  mannre,  which  gives 


an  ^xceas  of  nitn>gi.>n  late  in  ihn  ffuatton.  It  U  iiit- 
pecialty  importantthat  po|>rorn  should  ripen  before 
frost  comes,  since-  If  it  is  injured  for  po|n)ing  it  hu 
littlu  raluu  for  anything  ebt-.  Nevertholuaa,  the 
ciistom  is  gi^aeral  among  growerp  in  the  eai>t«rn- 
Rtatwi  tu  allow  it  to  sUiuii  tiftiT  ri^n-ning  until  tho 
first  frust  come.i  before  cutting  it.  lis  it  is  thought 
that  IIk'  fro»l  hanlcns  it  and  improvt^  iu*  popping 
(|ualitieit. 

//uroMfinj  and  tlorirtf/.— It  is  harvented  idthor 
with  one  of  the  improved  corn  harvcaler*  or  else 
hy  hand  with  th?-  old -fash  ionpil  com  knife ;  in 
either  coHc  it  i»  stood  up  in  loiwu  shi>cks  in  the  field 
and  tied  with  stalk::  or  twine  and  left  to  dry  and 
curu  bi'fiire  huMking,  It  Js  hu*ke<l  by  hand.  When? 
funr  cents  )>er  bushel  of  ears  is  paid  fur  husking 
fi.'Jd  corn,  nix  n-nt*  ptir  bushel  of  enra  is  Uinially 
paid  for  huj-king  popcorn,  as  the  ears  are  m  maeit 
•tmnlkT, 

After  hiiHking.  if  the  corn  is  to  he  stored  it  Is 
Immedialeiy  placed  in  well -ventilated  cribs  la 
which  it  is  protected  from  siguirrelx.  nils,  illicit  and 
other  vermin,  Thie  is  usually  accomplished  by 
lininjT  the  inside  of  an  onlinary  eorn-crih  with 
■woven  wire  netting  (one-fourth  inch  meKh)and  hnv- 
iiig  the  crib  built  up  on  pvfts.  each  one  of  which 
has  an  inverted  milk  pan  or  somu  similar  contrivsacti 
on  top  to  keep  the  mice  from  climbing  the  poets 
and  gnawing  holei*  through  iht-  floor  of  the  crib. 

llie  great  dilliculty  in  keeping  popcorn  from  on« 
wtaaon  to  another  without  having  it  destroyed  by 
rats  or  mice  is  tho  chief  reason  -why  the  KneinrM 
haa  gradually  come  into  the  hands  of  a  small  num- 
ber of  growers,  who  are  especially  f^qnipped  toe 
handling  it  ttorci'ivtfu lly.  .Again,  .^fter  a  grower 
haH  supplied  a  certain  trade  for  a  few  years  with 
popcorn  that  will  pop,  the  dealers  come  to  have 
contirlonci'  in  h'w  corn  iind  will  hi-^^itatt^  to  buy  of  a 
new  man,  which,  of  course,  t^nds  to  di«coorage  the 
new  man.  Li  hoiik-  si:ctii>n?  it  i«  a  common  prac- 
tice to  hapten  the  curing  of  popcorn  hy  kiln-drying 
in  order  to  take  advantage  of  toe  ("hristmas  market 
the  same  sciL-Mm  th;it  it  is  harvested. 

iifiJ. 

A  bushel  of  ears  of  popcorn  when  hutthed  weiglv 
SS  pounds,  hut  when  cured  one  season  th>>  standard 
weight  is  35  pounds.  There  are  7  pounds  of  cobif 
in  eai'h  buahel  of  ears,  no  that  two  DUBhels  of  ears 
{TO  pounds)  make  one  bushel  of  ehfllcd  com  (fi6 
pounds)  after  shelling  and  removing  lh«  14  pounds 
of  col)».  Sixty  hiishi'lK  of  ears  per  acre  is  ocnuid- 
ered  a  good  yield,  although  suveral  gmwera  hare 
br<^l  np  their  seed  until  ■\vith  liberal  feeding  and 
carvful  cultivation  they  an-  able  to  get  between 
eighty  and  ninety  bushels  per  acre. 

E»i«n  in. 

{imanrt. — The  only  wrious  dixease  that  alTecta 
popcorn  is  the  corn  smut,  which  is  caitaed  by  a 
fua^4  known  a  U»tUago  Zar.  The  smut  itself  con- 
sirta  of  the  brown  sporei  of  tho  fun^s.  It  injures 
the  crop  in  two  ways:  Pint,  by  detUoyuig  tho 
eara,  causing  practically  n  total  loes;  second,  by 
abMrbing  the  nutrient  juices  of  the  plant  and  thus 
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preventing  full  Rrowtli,  nHpoctaily  of  llie  eara. 
Tha  lOM  Riitulting  from  thU  oni)  <liAuuM  i»  anti- 
tnatcd  as  about  two  pur  c«nt  of  the  corn  crop  of 
the  entirw  cunntry.  There  ia  ro  known  rvnuiJy 
blial  ift  entirely  sntiKfactory.   [Six  puge  414.] 

Intntt.  In  Virginia  and  other  iwuthfrn  staUis, 
the  com  wurm  (Hitiuthis  armiser)  is  <i  H«>riouH 
pLWl  and  mskeu  the  RTowinR  of  pcipcdm  in  tome 
Bcctinna  an  impo^itihility.  WirKWormn  and  com 
root-wArmn  somtilini&a  alf<M:t  th«  plant,  tiut  not 
more  serioattlv  than  they  do  the  ordinary  Gold 
corn.  [Sw  pagua  413.  411.] 

Popcorn  in  marketed  in  many  different  wayit. 
The  weBlem  rtowi-t  uiiiinlly  raiftrti  it  on  contract 
at  *n  mucli  per  pound  ahelled.  or  sella  the  entire 
crop  to  one  of  the  several  larKc  <l«al«ra  in  tliu  Wi-nl 
who  supply  the  wantA  uf  Ihi.^  trade  thmtitrhout  the 
country.  In  this  ca-^e  he  ahiiw  it  on  the  far  in 
harrelii  or  hhnlleil  in  h&e*,  or  p»ck»l  fn  one-pmind 
lioxes  for  the  retail  grocar  tnidu.  At  first  the 
Bmall  boxes  wore  very  populur,  aa  thi-rn  wb«  no 
wa«ti*  for  thi>  grtwr  who  hud  it  on  his  Bhelres, 
instead  of  in  a  basket  on  the  fl<.H>r;  it  waa  auon 
learne<l,  hi^wevcr,  that  it  driud  out  Loo  much  in  the 
hux«.-»  and  would  not  puptiowi-ll  a»whi-n  U^ft  on 
the  cob  until  wantfd  fur  (wppini;.  It  Buk^ma  that 
therv  \»  alwayx  muititure  enootih  in  the  cob  to  keep 
the  chit  end  of  the  korntd  from  k-corninK  loo  dry 
and  hard. 

Tha  caAteni  grower*  UKiialty  wtll  it  to  tho  gro- 
cew  in  thtir  near-by  towns  at  about  onw  dollar  per 
hushal  of  earn,  and  tht-  gnx'era  retail  it  out  in 
umall  lota  At  five  toviijht  cental  per  pound,  •'^ome 
of  tha  lartrtr  growers  ship  their  entire  crop  in 
barrolfi  to  wholewie  groGent  arid  comnii»<gi(jn  in«r- 
chantH  in  tho  Urge  eitleit,  where  it  ia  sold  on 
account. 

Mcnafaeturf. 

The  hulk  of  that  which  gout  to  the  large  citl»i 
erentiially  findH  itjt  way  to  the  eonfefltioncry 
maDuracturers.  whenj  il  ix  made  into  iuu;ar«d  poji- 
eom  balls,  popi^nni  »|uare«,  priie  pwKa^psa  an  I 
numtrnLij)  other  conk-ctionii.  There  are  «jvor;J 
mamifacturi.Tit  whose  entire  oatput  consist*  of  po;i- 
com  confections.  Thew  an;  eenerally  a  mixtur  ■ 
of  popped  com  and  moIawL-s,  or  suKur  syrup,  f!;i- 
vored  with  oni-  of  the  fruit  synipa  and  pr*-i«ed  inl  o 
bricks  or  sqnarea.  Fr-injiii'ntly  the  iw'pput  corn  i.i 
ground  fine  ami  mixe<l  with  frvshly  RToutui  cnci- 
DiUt  aa'I  AWeeti'ned  with  synip,  then  pn^ukvl  in'.> 
nniill  c^kcH  and  x•^\•\  andi-r  differwnl  names.  Bach 
as  honey  corn,  fruit  corncaliea  and  lh«  like. 

The  BrMding  of  Blalte.   Fijca.  G44-64S. 

Ity  (-'l/ril  <;.  Uiijikins. 

Com  impn)v<>m^nt  should  embrace  both  quantity 
and  quality.  Hut.  becaune  of  the  gT«at  importance 
of  incn^aaud  yield  per  acre,  all  selectioD  looking 
toward  improTotnent  should  be  based  ftnit  on 
yield,  this  to  b«>  followed,  ho  far  as  practjcsblo,- 
with  cfTorta  which  aim  toward  higher  standardii  of 


quality.   It  ia  with  these  ideas  that  the  following 
methodi*  for  com-breeding  are  arranged. 

Pki/gKat  teleetion  r^T  jw'  cwa. 

The  most  perfect  cara  obtainable  of  the  variety 
of  com  which  ia  to  he  bred  Khoiild  be  ralect<^d.  In 
making  the  selection  for  diwirulilu  eun«,  as  judged 
from  the  phyBical  ciiaracteriBtics,  the  larger  the 
number  of  ear*  vxnmint>d  the  bettor  can  >w  the 
selection.  If  tho  breeder  wishes  to  improve  the 
quulity  (chemical  cunipu«ition)  of  the  grain,  a» 
well  as  the  yield  and  type  of  Mb  com,  it  ta  recom- 
mended that  he  ch«<»e  at  lea-U  200  ears  of  the 
dexired  phyaical  type  to  be  farlhei  asamiDed  as  to 
quality. 

Chcmtail  trlfetion-  bp  nirchaaitiil  eraminafwn. 

The  mi-thod  of  making  a  chemical  Hekxtion  o/ 
ears  of  scu-d  corn  by  »  eimple  met-hanical  examina- 
tion of  th*?  kernulM  is  b.i.'M'd  on  the  fact  that  tho 
kernel  of  corn  i«  nut  homogenc^ouK  in  Ktrucluri!.  but 
connista  of  several  distinct  and  readily  ob«er\'able 
parts  uf  m!Lrk*tiily  diffen^nt  eheminal  compoftition. 
for  our  particular  purpose  of  judging  from  tho 
structure-  of  Uiu  kernel  as  to  its  com|>oeitioii,  we 
need  con-^ider  but  three  principal  parUt,  namely  ; 

tl)  The  darker  coloivd  and  ralhiT  hnrny  layer 
lying  next  to  the  hull,  principally  in  thu  edgeti  and 
toward  the  tip  end  of  the  k^roel.  Thia  part,  wfaila 
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Pll.«44.  Xsra*U«f  cera.  Oa  ib*  lih,  hicli  i*K<(«iik  kpmda 

(miipli  hnrii)'  part.  Itttia  irlilta  atarchli  on  Ihn  ritlil.  low- 
pititDtn  ksmv I>  UtiUs  Lontrpkn,  rautti  viut*  lUi"!)) 

ehiefly  slareh,  ift  fairly  rich  in  protein  and  con- 
tain* one-half  to  two-thitils  of  all  the  protein  of 
the  kernel.    (I'ig.  &1 1.) 

(2)  The  white  Mtarchy-appearing  part  nccapyinRr 
the  crown  end  of  tho  k«rnel  ana  uitoally  alffn 
imiDPdiMely   or  partially  surrounding   the  gerio. 
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Tliis  {>a.rt  iij  poor  in  both  prolein  and  oil,  conaisting 
mainly  of  fitar-ih,   (Fig.  till.) 

(:i)  Tho  gflrm  itself,  wlii<!li  occupies  lh«  centml 
pftrt  of  the  kernel  toward  the  tip  «nd.  ThU  is  very 
rich  in  oil.  More  than  four-lifthfi  of  tho  antirc  oil 
of  the  komol  rG«i<ics  in  the  germ.  It  in  also  rich 
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WU.MS.   lECroelf.   Onliiolirt.hKtinnixruolalliirKiinruiB); 
uii  ihi  rlclil,  low-iiil  liTrn'lii  Ixmnll  |p<r<ii>i], 

in  protein,  containing  nerirly  one-fifth  of  alt  th» 
prab>in  in  the  keriwl,  although  the  genu  itself 
CODHtittiti.-))  (inly  alioiit  on^tunth  of  thu  wciight  of 
the  kernel,   (Kip.  M.S.) 

In  i»L-k'C'tin)(»t'Mlcvm  by  mt'chanical  examinutJon 
for  im  prove  nit- nt  in  com  posit  ion,  we  remove  from 
the  war  a  fi*w  avuruKi:*  kt-riii-'Is.  cut  tht-m  intei  crtiw- 
aection^,  preferably  near  the  tip  end  of  the  kernel 
<iw«  longitudinal  Bertinns),  and  fti(amini>  thnsM!  soc- 
tiORK  ae  tliey  arucul.  usuully  Himply  with  llii>  i\n\v'\ 
ofe,  wlecting  for  seed  thcwe  ears  the  VemeU  of 
which  ehov  the  qaalities  dwir4d. 

Sampki  for  analyfif. 

tn  ordpr  that  the  breeder  may  know  what  he  haa 
accompi iftht-d  in  tiix  work  of  nit.-chanical  )^li»:ttnn, 
he  should  h»ve  an  analysig  made  of  two  uoinpOMile 
liiamplvri  n>nr.-3<!iitin;j  each  of  the  two  loia  of  ears ; 
that  is,  the  eeloctcd  lot  and  tho  rejc«t«d  lot.  Ono 
componito  aample  should  be  madv  by  taking  t«n 
ATonige  kemelB  from  eaoh  of  the  solochid  cars 
(ninety-six  Kam  preferred)  and  another  sample  l>y 
takini;  U'n  arvraj^'  kernel*  from  vach  of  the  rej«cUMl 


ears  (ICO  e»ra  or  mor*^),  b'uL'h  of  theau  two  ssmplett 
should  lie  put  into  a  neparat^' sack,  properly  lah(rl<il, 
and  iwnt  to  thi^  chcmigi  for  nnalyxiip^  Of  coarse^ ' 
if  the  breeder  desires  to  breed  for  physical  type 
and  incn.-itsi.-d  yiuM  only,  then  no  chvaiical  analysis 
is  needi"],  and  all  that  is  neceesary  to  begin  work 
h  to  ec'lwt  thft  nintty-flix  most  nearly  perfect  eon  ■ 
obtainable  fur  the  lirtwciing  plot. 

Sit«  of  brteding  pl<il. 

The  b&it  numiK-r  of  ears  to  nw  u  a  breeding 

plot  ia  OS  yut  un  unsi.*ttled  question.  Iliere  ars 
seviTal  ronilictinj;  factors  enterinK  into  the  con- 
^idL-nttion.  On  th*.-  oul-  hand,  tht*  smallt-r  the  nam> 
her  of  ears,  the  choitt-r  can  be  the  selection  of  the 
ei-vd  ;  whilitnn  th<!  olhi.T  liaml,  thit  litrKer  tho  num- 
ber of  breeding  rows,  the  bi-lter  can  Ue  the  selec- 
tion of  fli-i-d  for  thfi  next  crop.  Th.-n,  aftnin,  there 
ia  undoubtedly  some  dangc^r  of  evil  e^ect«  from 
too  cloae  iiibrewliiiK  by  the  uat-  of  too  amall  a 
number  of  ennt.  From  our  prt-atnl  knowlvdsc,  how- 
ever, we  think  that  ninety-siJC  ears  is  a  aafe  nam- 
ber  to  use,  »o  far  aw  inbrwding  is  concrmwl,  and 
this  is  the  number  that  we  suggext  in  these  direc- 
tionn,  it  being  understood  that  siternsle  rows  are 
to  be  detas^eled  and  all  :tevd  com  a«l*ct<)d  from 
detaaselwl  rowa. 

Plantini]  hy  the  ratr  t^ilrm. 

The  nin(>ty-«ix  neliHrted  Mfed  ears  are  plantM  in 
ninety-fiix  separate  rows.  These  rows  shonkl  be  at 
leiixt  oii«  hundri'd  hJIIji  long,  bat  thity  may  w«Il  Iw 
forty  rods  long,  as  tho  (quantity  of  ae«d  will  usnallf 
permit  thi?.  It  \o  rt:i:o[tinii-udt-d  that  thusu  ninety- 
six  sieii  ears  he  numbered'  from  I  to  48  and  from 
h\  [ii  'JS,  iJif  numViers  49  and  frfl  being  omittt.'d  ; 
also,  thatears  1  to  48  Iw  plaiil<-d  Inone-half  of  the 
plot  and  ears  .'il  to  98  in  the  other  half,  prt-ferably 
«nd-tr>-end  with  thi-  Kmt  half,  loaring  ono  hill  aiv- 
planted  to  mark  the  hne  between  the  halves,  and 
oltto  Ivaviiit;  one  row  unplanted  to  mark  the  line 
between  rows  24  and  2i'>  and  between  rows  74  and 
I'i,  tiiat  i.'«,  between  quartern.  In  this  way,  row  SI 
(planted  with  seed  from  ear  50  is  a  continuation 
of  row  1  (planted  with  seed  from  Bar  1),  and  tha 
two  rows  may  well  cxtt'nd  eighty  roila  acms*  a. 
forty-acre  Held.  The  breeding  plot  can  be  planted 
with  a  corn- planter,  althvut;h  it  will  rvquire  6om9 
time  anil  patience,  and  if  the  planter  is  an  edgedrop 
it  will  Ite  n««»ary  to  pnt  a  suiuible  cone  or 
inverted  funnel  in  vm\\  Hi>«d  box  to  keep  the  small 
((unntity  of  com  to  the  outside.  Place  the  shelled 
com  from  oar  No.  1  in  on"  box  and  from  oar  Na  2 
in  the  other;  drive  to  the  middle  of  the  plot,  thus 
planting  r^-ws  1  und  2  ;  clean  out  the  boxes ;  mor* 
forwanTone  hill ;  put  in  the  corn  from««rs  51  ud 
52;  usu  tho  font-trip  till  the  corn  begins  to  drop; 
then  drive  on  and  plant  rows  51  and  52.  Tarn  at 
thi>  ond :  cUtar:  one  tne  !u>ed  noxea ;  pnt  in  esrv  !i3 
and  .'h  ;  plant  back  to  the  middiv  ;  cWn  oat,  pat 
in  earn  ^  and  4 ;  and  then  plant  on  back  to  th« 
beginning  line,  thus  continning  until  the  brfeediny 

■  These  nnmhen  woul'l  be  101  to  148  ud  151  to  198 
ih»  nrxL  jear/iOl  Ui'iA»  uid  2J1  to29Silwwcoiulyear, 
etc.   tStNi  under  K^inxtwr  numtMir,  {oge  41!S.] 
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plot  is  all  pl&Rted.  The  plantinfc  may  then  be  con- 
tinued for  th«  comnit-rcial  l^<.*lii,  i»inK  th^  Kame 
varitity  of  corn,  which  shuulij  ba  uf  stmlUr  breed- 
ini;,  liriiiiliiTig,  pnrhnpa,  with  tho  multipi^'ing  plot 
on  tlie  aide  of  the  Reld  oppositd  from  tho  hree<nng 
plot. 

Vjich  one  of  the  breeding  plot  rovin  should  bu 
numhvivi]  to  ci>rr".'#rt">i''  *itli  the"reKiHter  num- 
ber" of  the  ear  from  which  it  is  pUinU^,  us  will 
be  ttxplmnitd  under  the  heading  of  "ICi-EiBter  num- 
ber." The  brt>*iding  iilot  should  b*i  wi'll  protected 
from  fopeign  pollen.  b_v  bfioK  pUnU«)  lut  thr  nvfuy 
u  podifiblu  from  vtlier  varietiea  of  com. 

Every  alternate  row  of  corn  in  thu  bruwling  plot 
should  b«  completely  detaaaeled  before  the  pollen 
maturee.  and  all  of  thit  »H'd  rnrn  to  be  titken  from 
the  plot  ahontd  be  wlected  from  lh>.ii«  furty-^ighl 
dotacnukd  rovt.  ThiD  method  sti^olat«Iy  prohibita 
Belf-poll  ination  or  clu^e-pullioiitioa  of  the  future 
se«d.  By  8cir-i>oll {nation  is  mesnt  the  tmnAfer  of 
pollen  from  ihu  mule  flower  <ta««r!)  of  a  jjiren 
Diant  to  the  female  flower  (silk>  of  the  same  plant : 
by  cloiiie-polU nation,  ax  ht^Tf.  u»N>d,  m  meant  tho 
transfer  of  polL-n  from  the  mule  Howt-rof  one  plant 
to  tho  f^!male  fiower  of  another  plant  in  the  same 
row,  both  of  which  gnvr  from  kvrneb  from  tho 
aame  eve«d  ear.   It  is  recommendeil  that  no  plants 

in  any  of  the 
rows  which 
appear  im- 
perfect, 
dwarfed,  im- 
mntiirij,  bar- 
ren or  other- 
wise ondc- 
t  irable,  b  e 
allowed  to 
nuituru  pol- 
len. O  c  c  a- 
Rinnally,  an 
entire  row 
ehoold  htMk- 
laMKled  be- 
caiisi'  of  the 
general  infe- 
riority of  tho 
raw  a*  n 
whole.  These 
are  only  pre- 
cautionary 
mea  Aores 
ni'i-dinjf  fur- 
thtT  studr. 
while  the 
valufl  of  <jc- 
taM>i-iinK  to 
imtarv  croi»<pollination  b  »n  Mtablinhetl  fact,  TV-- 
taAwliniC  is  accomplished  by  going  over  the  rows 
an  many  timet)  an  may  be  nereiiaary  and  carefnily 
pnllinu  out  the  tawelM  tus  lheyap[)enr.  Indeitt,  i;r<tat 
care  should  bo  exercisied  in  this  part  of  the  work 
In  orilcr  not  to  injnro  the  plants  and  thercbT  to 
l«v«r  the  yields.  The  taseela  should  not  he  cut  w,  as 
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tser  ID  alli^  i iimiqkibIbiii  caibonsUl 
«thlt>lt-M  in  3  cliicl*  wbMl  pUnt:  nil 
Mtici  pliuiti  tailed  iB  tbo  Mmt  p»t. 
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this  producoi  an  external  injury  and  at  the  same 
time  tho  stalk  i.<i  oflt-n  deprived  of  several  nnd^ 
veloped  leavoK.  If  ut  thu  Xiit»v\  xhould  U'  allowi^d  to 
develop  far  enough  ko  thai  it  can  be  tieparated 
aloni)  nt  tho  top  joint  by  a  can^fnl  pull.  It  is  now 
determined  that  thedetosset- 
ing  of  the  breeding  rowa 
is  necessary.  This  insures 
cro86-po!l  illation  and  mark- 
edly increases  ihe  yield  of 
-luceeediiig  crops. 

Sdaiion   y"  Jidd  r<t\L-»  and 
trtd  eara. 

As  the  crop  matom),  the 
corn  from  i-ach  of  thu  de« 
tasseled  breeding  rows  is 
harvwitwi.  Fir.it,  all  of  the 
ears  un  the  row  which  apjieur 
to  be  K'''^  And  which  are 
borne  on  good  planb!,  in  a 
good  pofiitinn,  and  with  good 
ear  shanks  and  huska,  are 
harvested,  plaiced  in  a  bag. 
with  the  nnmber  of  the  row, 
and  linaily  weighed,  togntln-r  '^MtfW  "^'A 
with  the  remainder  of  the 
crop  from  the  same  row.  No 
fnm\  van  ahonld  be  taki'n 
wiihin  two  or  ihRt.'  rod'*  of 
the  inside  ends  of  the  rows. 
Tho  total  wi.'ight  of  I'ar  com 
which  every  detasseled  row 
yields  should  be  dcU'rmined 
and  recorded,  for  the  yield  is 
tho  piimary  factor  in  deter- 
mining the  rows  from  which 
all  of  the  m.n  for  the  next 
year's  mmI  s«>lvctinn  must  be 
taken.  Each  lot  of  ears  from 
each  of  the  dotasHclitd  mws, 
and  each  single  ear  of  tht> 
ninety -»ia  uara  ultimately 
selected  for  seed,  is  kept  laK-Ii-d  with  thu  num- 
ber of  the  row  in  which  it  grew,  and  linnlly  with 
its  own  ear  numlwr  alxo,  and  permanent  reconU 
are  made  of  the  number  and  the  dewriptiun  of 
the  «n.r,  tho  performance  record  of  the  row,  and 
the  like,  so  that,  lu  the  brooding  is  continut^d,  on 
absolute  itcdigrce  ts  established,  on  the  female  side, 
for  eveiy  oar  of  com  which  may  hi;  producnl  from 
this  seed  BO  long  as  the  records  are  made  and  pre- 
served It  should  b«  the  plan  to  r«:oni  every  fact 
that  beam  on  the  question  of  efficiency  of  the 
plantJL  Wo  niRo  know  absotutidy  that  we  have  gooil 
breeding  on  the  male  side,  nlthoKKh  thi-  oxact  indi- 
vidual pedi^cree  of  tbo  males  cannot  be  known  and 
recorded. 

Planting  for  en$»-ptdlinaivm. 

In  order  to  insure  croB-breeding  to  the  greatest 
pomihle  t^Ucnt,  tbo  plan  givi^n  in  Table  I  ahOQld  bn 
adopted,  varied,  perhaps,  to  meet  tho  necMsitiea  of 
individnal  cuex«.  The  great^et  care  should  be  given 
to  the  lay-onL 
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Tablr  I.  PuiK  rem  Puntikc  ths  BREiGDtNG  PijOT  10  Avoid  Inbrbxhinc. 


Tha  namlMra  glnn 

n  thn  "  (iuldtiii'  (iMignala  tbtt  fluid 

nwB  frum  wbtcli  tiM  lutDil  «iir> 

are 

akpn.    (AJl  wen-nnmbwed  roira  m  dotuMl«d.) 

rieiil  row 

No, 

Oulda 
■f  •I«m  for 

mrttem  for 

Md.1.1 

numiilv 
fAF  an 

FIbM  row 
No. 

Buld* 

OaMa 
aX'fcm  for 

MUltlUl* 

tw  mi 

Bwn  ip»m 

odd  rra^ 

•voB  yvai 

enn  jtmiib 

Olid  Tnn 

(tvru  yvtLT 

1 

T6 

78 

76 

£1 

2 

4 

4 

Z 

2 

2 

4 

52 

52 

62 

52 

3 

W 

82 

84 

63 

6 

8 

10 

4 

e 

6 

10 

64 

56 

£6 

58 

6 

S4 

86 

90 

56 

10 

12 

16 

« 

10 

10 

19 

56 

60 

60 

66 

7 

78 

7B 

80 

67 

4 

2 

8 

« 

4 

4 

8 

68 

54 

54 

66 

9 

82 

80 

86 

59 

8 

6 

14 

10 

8 

8 

14 

60 

58 

58 

CO 

11 

8« 

84 

92 

61 

12 

10 

20 

12 

12 

12 

20 

62 

62 

62 

68 

13 

78 

76 

80 

63 

4 

2 

8 

14 

S 

2 

4 

64 

52 

52 

G2 

IS 

82 

80 

86 

65 

8 

6 

14 

1« 

« 

6 

10 

66 

56 

56 

68 

17 

m 

84 

92 

67 

12 

10 

20 

18 

10 

10 

1« 

68 

GO 

GO 

66 

19 

76 

T8 

76 

69 

2 

4 

4 

HO 

4 

4 

8 

70 

64 

54 

66 

21 

W 

82 

M 

71 

« 

8 

10 

22 

8 

8 

U 

72 

58 

58 

(M 

23 

84 

86 

W 

73 

10 

12 

16 

24 

12 

l:a 

20 

74 

62 

62 

68 

25 

62 

64 

62 

76 

28 

28 

SO 

^6 

26 

26 

30 

76 

76 

76 

76 

27 

56 

68 

68 

r? 

30 

32 

36 

28 

30 

30 

36 

78 

80 

80 

84 

2d 

60 

62 

66 

73 

34 

36 

42 

90 

34 

34 

42 

80 

84 

84 

90 

31 

64 

62 

56 

81 

28 

26 

34 

32 

2S 

SS 

34 

82 

78 

78 

80 

33 

68 

66 

60 

83 

32 

30 

38 

U 

■ill 

■f2 

38 

84 

82 

82 

86 

26 

62 

m 

68 

86 

36 

34 

46 

S6 

36 

36 

46 

86 

86 

86 

92 

S7 

54 

62 

66 

87 

28 

26 

34 

38 

2» 

26 

30 

88 

76 

76 

76 

3d 

£8 

66 

60 

89 

32 

30 

S8 

40 

80 

30 

36 

90 

80 

80 

84 

41 

e2 

60 

68 

91 

86 

34 

46 

42 

34 

34 

i2 

92 

84 

84 

90 

43 

£2 

64 

62 

93 

26 

28 

SO 

44 

28 

28 

34 

94 

78 

78 

80 

45 

56 

68 

68 

96 

30 

32 

36 

4« 

32 

32 

38 

96 

82 

82 

86 

47 

60 

62 

ee 

67 

S4 

36 

42 

48 

36 

36 

46 

98 

«6 

86 

92 

In  thut  plun,  lht>  bri^eOin^  plot  is  cunsid^red  by 
quarUtrn.  Kach  quarWr  containtt  iwonty-four  rown 
ftnd  each  row  is  pUnW  with  corn  from  a  separate 
»t*fl  par.  .Ail  iiven-numi)fre»i  rvva^  an?  i]etaiwet«d 
and  TKVfi  Tur  the  next  year's  breeding  plot  is  tiikcii 
from  the  fix  Iwst-yielmng  drUuwele"!  rowit  in  each 
({aartvr,  four  ears  Iming  tak<>ri  from  each  selected 
row,  makinfr  ninety-oix  ears  in  nil. 

Fm'comvnii-iM'i^  wv  u»i.>  thv  tiTin  '"*ir»  Rood."  or 
"  sin  e«rs,"  tu  deeignate  th&  eara  that  are  to  be 


plant«f]  in  odd-aniobered 
ruwH  to  i>rD(lnce  taasela.' 
(the  male  floweni)  and  tol 
famish  pollen  ;  and  «r«  | 
Use  the  tern  "dam  aeed," 
or  "dum  Mrs,"  to  dMlgy-j 
nate    the    ears    to    be 
uianlvij  ID  bhu cvoD-num- 
Iwred  rows  to  prodace 
fnlurewwi  cars.  Of  tha 
four   ifeed    ears   takeo 
from  (inch  siilectcd  fteUj 
row,  two  (ire  wed  fof  I 
sire  seed  and  two  for^ 
dajii  i<uvd. 

Inthecolnmn  head^ 
"Guide  K.ratwnj  for  even 
yaars,"  is  given  a  k«y  or 
guide  bj'  which  to  work 
out  the  actual  plan  for 
planting  in  all  eveii- 
□amWcd  years ;  and 
under  the  headiiiKi 
"Miwiel  exAraplfc  for  aa 
even  year."  is  given  an  ( 
actual  plan  which  haa^ 
bwm  worked  out,  nsinf; 
four  seed  eora  from  fix 
scluctvd  tuvt  from  vacb 
quarter  of  the  breedii 
plot 

In  the  tcuide  systent, 
for  the  sakii  of  simplic- 
ity, we  096  four  aeed 
cars  fram  each  of  th»J 
(iriit  six  even-numbered  I 
rowa  in  nacli  quarter, 
ft  M'loction  which  would 
probably  never  occur  in 
actual  practice.  It  will 
be  obaervffd  thai  thi-  dam 
seed  ears  for  each  qtiu>- 
t»r  are  («n  which  gr<-w 
in  the  sniac  c]uarti,'r( 
whik-  llic  sin-  seed  is 
a]wa>-s  brooRht  from  an- 
other iiuarter.  For  the 
first  quarter  (niw8  1  to 
24),  sire  ears  are 
broni;ht  from  thi>  fourth 
quarter.  Porthceecond 
<iuaner,  aire  svvi  \a 
Droneht  from  the  third. 
In  each  of  these  cases 
nre  seed  is  carried  diag- 
onally aonas  t^  breeding  plot.  For  tlit^  thin) 
qunrtor  airo  MCd  is  hruii^ht  from  the  flrst  qnartt^r, 
and  for  th«  fourth,  from  the  second,  the  sire  ee«4 
Iteing  carriftd  lenglhwiw  of  the  breeding  plot  io 
those  cases, 

tt  will  also  be  obxervnl  that  ther«  is  a  deflnitA 
onler  of  planting  fur  "even  years"  and  anfllhcft 
deAnite  on!er  for  "odd  ywira.*'  Thus,  in  the  first 
quarter,  the  ev<^n-n umbered  rows  are  plnntod  in 
ascendinfc  order  with  dam  seed  selected  from  rows 
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numberwl :  2,  6.  10,  4, »,  12,  2, 6,  10,  4,  8, 12.  Tlifl 
otUTnating  oren  numbcra  ar*  repeated  in  bcU  of 
thrw  and  siic.  Tho  odJ-ntun lured  rows  itre  p)aiit«d 
with  dire  nt-vd  selected  fruiu  rows  numbered :  76, 
80,  R4.  78.  82.  8&.  78,  82.  8ti.  7(J.  80,  84.  TTiis  in 
thi*  nam*  onier  as  for  the  lUins  except  that  tlie 
twn  st^ts  of  thrvti  artt  ri>vere(>d  in  th(!  K«coniJ  8ut  of 
six.  Th«  only  chanRe  re'jairw)  (or  odd-nsmUered 
jrears  is  to  trnnppfwe  tli«  two  eeta  of  six  in  plant- 
ing the  iiK  »e«d.  Exactly  the  aame  aystcm  ia  used 
la  each  quarter  of  the  hri.t.-diag  plot. 

Arrajiffiitg  axd  ears  for  pianting. 

By  referring  to  the  "Modol  example  for  an  even 
y6Xt'  it  will  bo  M^en  that  it  lwcomi.-i<  an  eaay  taat- 
tw  to  follow  the  "(juide  ayRt^m"  in  nrrangine  seed 
ears  for  planting.  Snpi>o«e,  for  example,  that  in 
1905  thu  butt  eix  rows  in  the  ftrat  quurtt.T  of  the 
breeding  plot  are  4,  ft,  1(1,  14, 1(1.  a).  Then  for  the 
dam  )H<ml  fur  planting  thti  firnt  'lua.rUT  In  lOOG 
these  numbers  in  aAcending  order  are  to  be  subiiti- 
tutod  for  tho  iiumbtira  2,  4.  R,  S.  10,  12,  which  are 
giren  in  the  "gnide  systum."  Thus  :  For  2,  8ub«ti- 
tat«  4  :  for  4,  enbetitulv  8 ;  for  6,  fluhstitute  10 ; 
for  (4,  KuUtitute  14 ;  tor  10,  substitute  16 ;  fur  12, 
wilialituti*  20. 

Amnging  thus«  for  planting  thv  field  row.H,  we 
have: 
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If  the  beet  six  rows  In  the  fourth  quarter  of  the 
190fi  breeding  plot  are  76,  HO,  84,  86, 90,  92,  then 
for  th*  «ir<^  seed  for  planting  tho  first  quarter  in 
1906  theoe  namlwrs  are  to  be  sabatituted  in  n?t:ul&r 
order  for  the  number*  7fi,  78,  80, 82, 84,  8C.  which 
are  eiven  in  the  "guide  lystem."  Arranging  thane 
by  tRr«e«  as  indicated  in  the  *'guid«  aystem,"  we 
have  the  imler  fur  planting  the  udd-nunbered rows 
in  the  first  quarter  :  76,  84,  90, 80,  86,  92, 80,  8fi, 
92, 76,  84, 00.  Thus  v«  have  both  th»  dam  and  sire 
seed  eara  for  the  Brut  qunrter,  arrangwl  exactly  aa 
shown  utidff  the  heatlinjr,  "mcxM  example"  In 
Table  I.  The  iwed  e.irs  are  arranged  for  each 
quarter  of  thu  hn-wiing  plot  in  n  itimibr  way  by 
following  the  "guiile  oyalem"  and  .autii^titiiting  in 
ngnlai  ascending  nrdnr  the  actunl  nnmhurit  of  tho 
bwt- yielding  rnvi  for  the  numbers  given  ia  the 
"iCuide  ayetem"  in  Table  I. 

With  this  Holoctioa  of  'hci>t  rows,  aa  given  in 
the  "model  example,"  we  would  take  the  bent  foar 
Mnwl  «nn*  tmm  row  No.  4  (1905)  and  plant  two  a* 


^ 


dan  eajB  in  rows  2  and  14  and  the  other  two  aa 
aire  ems  in  rows  SI  and  69  (190C);  wo  wonld  tak* 
the  four  best  seed  ears  from  row  No.  8-1  (1905) 
and  plant  two  aa  dam  cam  in  rovs  78  and  90  and 
the  othor  two  as  eiro 
earn  in  rows  'A  and  21 
(190<>>. 

In  arranging  need  earn 
seloftt-d  frtim  the  IfKWi 
breeding  plot  for  plant- 
ing the  1W7  ban-ding 
plot,  U'e  are  to  follow 
the  "guide  syfiti'in"  for 
odd •  II u 111 W nil  yeiirs, 
again  reluming  to  the 
syste^m  for  tv^n-niim. 
hered  years  for  llKift. 

MuUiplilins  jiiot. 

Reed  fiiramnltipiying 
plot  of  I*>n  acres  ur  nmre 
should  be  taken  only 
from  tht)  scJis-tiid  mu-A 
of  the  breeding  plot, 
and  niiiy  include  all  tc-i'iHl 
aceil  com  whiL-h  ia  nut 
r^inirei!  for  the  breed- 
ing plot.  Thia  >u.'vil 
should  be  well  miAHl  to- 
gitthiT.  The  corn  in  thf 
multiplying  plot  ohuutd 
be  proUctwl  carefully 
from  fvreign  pollen,  and 
all  inferior  «(.-ilki4  may 
be  detiLsieled.  tu  elimi- 
nate their  intliience  on  neighboring  planta.  Th» 
exact  yield  of  the  multiplying  plot  should  be  deter- 
mined and  regjgt^red. 

Commrrcinl  fiel't. 

The  need  for  the  commercial  field  should  com- 
priw  only  the  very  best  obtainable  need  com  from 
the  mnltipiying  plot.  The  e3cact  yield  nf  thi*  com- 
mercial HM  liliDiild  alwny«  be  di'termined  and  reg- 
iatero'l.  From  the  commercial  field  the  lint>f!t  ears 
may  be  selected  and  Hold  to  the  trade  as  regiitter^ 
need  com. 

Prtn-iptian  of  individual  mrt. 

RtyitUr  number, — .Ah  aoon  as  any  ear  of  a  given 
variety  and  strain  is  lu^leeted  lo  be  plantnl  in  a 
breeding  plot  by  a  given  breeder  it  b  given  a 
regirt^r  nomber,  which  muKt,  of  count*',  represent 
that  particular  ear  only  and  for  all  time.  Ity  using 
a  certain  ityntum  of  numbering,  we  not  only  are 
able  to  designate  the  ear  Init  can  show  ut  the  same 
time  the  year  of  Ita  breeding  or  the  number  of  ita 
generation,  and  the  field  row  in  which  it  ix  planted. 
This  wo  do  by  starting  the  lirHt  year  in  the  100 
iteriiys,  nnmtioring  the  earn  to  Uf  plantfd  in  sue- 
Meaion  from  101  \,<i  148  and  l&l  to  198,  and  the 
Second  year  starting  the  200  seriee,  running  from 
201  to  248  and  251  to  298.  and  so  on,  as  far  as 
may  be  oeceas&ry.  atarting  each  surreeding  yttar 
with  a  higher  hundred. 
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Breeder. 
Variety- 
Strain 


Corn  Recioteb  of  Gabs  Planted  akd  Rows 
Habvssted  in  Season  or  1905. 


Distance  between  UHs- 


Number  of  hills  in  row_ 


Avenge 


Dcaerliktlon.  of  IndiTldail  ased  fan 


k 

E 

I- 

£ 

B 


^2 


H 


FerrnrmBimi'  Mmid  nt  fleld  rowB 


EemorkB: 


S 
£ 


Average  yield  maltiplying  plot : 
(Year  1905) 


CYbw  1906). 


Average  yield  coBunereinl  lielil  t 

I  Year  1905) 

(Year  1906) 

(Year  1907) 


Dam  number. — The  "dam  nnmber"  is  the  "regis- 
ter number"  of  the  parent  ear  and  is  nsefal  in 
tracing  the  pedigree  record  from  year  to  year  back 
to  the  source. 

Anmial  ear  number. — In  order  to  designate  the 
two  hundred  or  more  ears  selected  from  the  field, 
each  one  is  given  an  "  annual  ear  number,"  which 
runs  in  a  series  from  one  up  to  two  hundred  or 
more.  This  number  is  only  temporary,  to  serve 
while  working  on  the  com  for  the  final  selection  of 
seed  ears,  and  when  the  seed  ears  are  selected  to 
be  planted,  each  is  given  a  permanent  "register 
nnmber,"  as  explained  under  that  heading. 

If  desired,  a  record  may  be  kept  of  certain  phys- 
ical and  chemical  properties,  as  length,  circum- 
ference and  weight  of  ear  and  cob,  per  cent  of 
grain,  number  of  rows  of  kernels  on  the  ear  and 
the  average  number  of  kernels  in  the  row,  and  per- 
centage of  protein  or  oil  if  determined. 

Performance  record  of  jield  rowt. 

The  field  row  or  breeding  row  numbers  should 
correspond,  for  the  sake  of  convenience,  with  the 
register  numbers  of  the  ears  planted.  For  example, 
ear  Register  No.  101  should  be  planted  in  Field 


Row  No.  1.  The  percentage  of  stand  and  the  yield 
per  acre  of  each  field  row  should  be  determined 
and  recorded. 

On  the  same  sheet  with  the  complete  year's 
record  of  the  breeding  plot  appear  the  records  of 
the  multiplying  plot  for  the  same  year,  and  for  the 
next  year  following,  and  also  the  records  of  the 
commercial  field  for  the  same  year  and  for  the  next 
two  years.  If  the  record  sheet  is  for  the  breeding 
plot  for  1905,  it  is  important  finally  to  record  on 
the  same  sheet  the  record  of  the  multiplying  plot 
for  1906  and  of  the  commercial  field  for  1907, 
and  for  convenience  and  comparison  it  is  well  to 
record  on  the  same  sheet  the  yield  of  the  maltiply- 
ing  plot  for  1905,  and  the  yields  of  the  commercial 
field  for  1905  and  1906.  If  a  breeding  plot  were 
started  in  1905,  the  breeder  could  have  both  a 
breeding  plot  and  a  multiplying  plot  in  1906,  and 
a  breeding  plot,  multiplying  plot  and  commercial 
field  in  1907  ;  and  from  the  1907  crop  on  the  com- 
mercial fie!d  he  could  sell  seed  corn  with  a  regis- 
tered pedigree  of  three  years,  one  year  in  the 
breeding  plot,  one  year  in  the  multiplying  plot  and 
one  year  in  the  commercial  field.  In  1910,  he  could 
sell  seed  cum  from  his  commercial  field  with  a 
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I¥^Ht4^^iT)l  p«dlgrce  of  eix  v«ard,  foarjMn  Intha 
bre*«iinK  |>iot  (19115.  19M.  1907  and  190®,  one 
jwar  in  the  multiplying  plot  (1909),  and  f)ii«  year 
in  the  commtiKi&L  livid  U^IO). 

Somv  uf  the  lit«ratiire  on  the  Tarieti«8  of  raaiae 
and  their  cIsHsification  niuy  here  b»  mentiuncd : 
E,  I^ewii  Sturtevant,  The  Varieties  of  Maiw, 
Amorican  Nalurili^t  XVIII;  5.'12  (ISJM);  alM  I!u|. 
letin  \o.  57.  Office  of  Kxperiment  StatioriH,  Wash- 
iOKton,  D.  r.,  1R99;  John  W.  HanKherBcr,  Haizo: 
A  Botsnical  and  Economic  Study,  Contrihntiona 
from  tho  Botanical  I<aboratory,  Univuraity  of 
Pannaylvanin,  I,  No.  2.  pp.  75-202 ;  Sani*;,  Fortilo 
CroRMS  of  TiMJsinte  nnil  Maice,  Garden  and  Pniv:it, 
IX:  ^2;  Contributioiiit  Hotunical  [.alu^riitorv  nf 
P*niwy!Taiiia,  II:  Zil-'ii'i;  Herbert  J.  Webter, 
X^nin,  ftr  the  Immediate  Effect  of  Pnlli-n  on  Main-, 
Bulletin  Na.  22,  ilivigion  of  Vegetahle  I'hvBioilfijty 
And  ["atholoiiy,  Wacliin^'lon,  D.  C;  E.  G.  Mont- 
Eomery.  Tillering  in  the  Corn  Plnnt,  ScionccnewsLT, 
XXIII :  6-i'>.  Ai-ri!  20.  IDOfi ;  .Sanip,  What  is  an  Kar 
of  C'orn?  I'opuiar  Science  Monthly,  January,  IDOfJ ; 
W.  W.  Rowlee  and  M.  W.  Doherty.  The  HistoloRy 
of  the  Enihrjti  of  Indian  Com,  BnlKHin,  T<^>rri.-y  Bo- 
tonical  Cbb,  XXV:  ai  1-SI5,  June,  mW;  Frederic Ic 
Luruy  Sar^at,  Cam  Plants,  1899  ;  L.  H.  PiimnM-i, 
ilrasflwt  of  Iowa,  llitlletin  No.  ni,  Inwa  Esperiment 
Station.  January,  1901  ;  Samv,  Comparative  Anut* 
©my  of  the  Cum  CaryopniM.  Iowa  AcaJemy  of 
Seionc^s,  ISflT;  Robert  Comh*.  Histoloey  of  tho 
Corn  l^af,  Contribntioni)  BoUinical  Depsirtmeiit, 
lovfft  Stat*  College,  No.  10;  Rodn.y  H.  Tnio.Onthe 
Develnpment  of  the  Caryopsis,  ISotanicul  Gazette, 
XVIII :  212.  Jiin^  im.S ;  A.  1..  Winton,  Anatomy  of 
th«  MaiM  Coll.  Ri':]ii»rt  of  tlii-  C-onnwrticut  Agri- 
cultural Experiment  Station,  1900:  l«fl-19.'i;  H. 
S.  Rwil.  A  Study  of  Ch>'  F.ir.yinv-S.-cri'linc  CvlU  of 
Zea  Mais  and  Fhteiiix  iliu'tyiifem.  AnnaU  uf  Bot- 
any, lAX  :  2f;7-2R7,  April,  1904;  Ethel  SafRant 
anil  Art.**  HolK-rtson,  Tno  .Vnatomy  of  tho  Scnlol- 
lum  i)f  J!ea  Maia,  Annala  of  Ilotany,  January,  liXKi, 
pp.  115-123. 

For  cultivation  nsethoiiii  and  varieties  best  united 
to  dUTtfriint  Iwatiliw,  n-ft-rttncv  l«  m.id«  to  >"Liit«  ex- 
periment station  bulletin^;:,  which  are  too  numun.ius 
lo  mention;  forReruimldiscussionRof  comandcHrn- 
^lture,  toTheCi«rnftl»  in  Amiirioa, Thomas  I''.  Hunt, 
19(M;  Bulletin  No.  i:«  of  the  liepartment  of  A^^ri- 
cnlturtofthwCommonwi'allh of  Pennsylvania.  1904; 
The  A  II  <:  of  <*om  Culture.  P.  fi.  Ilotden.  HiOtl; 
Famn*re'  RiilWin  tie.  199.  Unitrtl  Stat**  Di-|..irt. 
ment  of  Ajp'imiltijre.  190'1;  Indian  Corn.  Edwurd 
Enfield,  ISfifi  :  The  Rook  of  Com.  Hftrbi^rt  Myrick, 
Oranf^  Judd  Company,  New  York  City ;  for  com 
pMta  and  rvmediwi,  to  Ecunmnio  Entomology,  Juhn 
b.  Smith.  1S^3,  and  Bulletiiui  Nob.  44  and  9."^  of  the 
Unirersity  of  IDinoia,  S.  A.  Porbea ;  for  oriiiin  antt 
hiHtory.  Ifl  OrieiB  of  Cultivated  Plants,  T)^  Cnn- 
dolle.  1HS*>:  History  and  (Themical  Investigation 
of  Mai»\  J.  H.  SnlinbiiTy,  Ift49. 

Reference  on  ]^owini;  maize  for  the  silo  follow; 
Henry,  Fe^ds  and  Feeding,  jrabliahed  by  the  author, 
Madioon.  Wis.;  VoaiiwM,  Fertilizers.  Mocmillan 


CaajfUf,  New  York  Gty ;  Kintc.  PhyHict  of  A;rri- 
cnltnTB,  inibllshod  by  the  author,  Madwon.  Wis.; 
Woll.  Book  un  Silage  ;  Shaw.  Soiling  Crops  and  tho 
Silo.  Oranjto  Judd  Company;  Mili-s,  Soiling,  Ensilage 
and  Sil;ig<; ;  Illinois  Station,  Bulletin  No,  43 ;  New 
York  State  Station,  Bulk-tin  No.  97  ;  Ohio  Station, 
Bulletin  No.  it;  Farmers'  Rnllttin,  rnited  States 
Department  of  A^tri'^ulliire.  No.  32.  Several  othc-r 
state  exfKTimfnt  aUliims  have  discuswd  nilajjein 
hulletinK  and  rejMtrta.  and  information  will  Iw;  found 
in  reports  of  Farmera"  Institnttw.  Tho  Afi^icuUural 
Prcsia  \»  A  v^ry  fruitful  source  of  information. 

For  poi>er.rn:  Hunt,  Cenials  in  .Amurica,  Oraniw 
Judd  Conipiinv,  Ni-w  York  Citv;  Illini>iB  Experiment 
Station,  Bulletin  No.  1.1 

A  few  of  thi!  more  important  bulletins  on  corn- 
hreeding  follow ;  Connecticut  Bulletin  No.  152 
IIWM)),  The  Improvenii'nt  of  Corn  in  C^nnt^cticQl ; 
niimiin  Bullotin  No.  55  (1899)i  Improvement  in  the 
Chemical  Compwieition  of  the  Corn  Kuro«l;  Illinois 
Bulk-tin  N(j.  82  (19112),  Methods  of  Corn-Breeding; 
Illinois  Bulletin  Na  UKt  (190r,>,  ptrectionfl  for  the 
Breeding  of  Corn.  Including  Methods  for  the  Pre- 
vention of  Inlireedijig ;  Illinois  Circular  No.  101 
(1906).  M.-thod-«  nf  Testing  Variability  In  Corn; 
Indiana  Bulletin  No.  lOO  (1906),  Com  Improve- 
ment ;  Kansas  Bulk'tin  No.  107  (1902),  Analywi  oC 
Cora,  with  Reference  to  lU  liniirovem^at ;  Ohio 
Circnlar  No.  r,'A  (lIMXJt,  Kxiwrim«nts  with  Corn; 
Penrwyl  van  la  IX'pnrtment  of  Agritultura  Bulk-tin 
No.  133  (1904),  The  Improvement  of  Com  in  Penn- 
Bylvania. 

MAPLE-SUGAR  AND  HAPLE-SVRHP.     Figa. 

ftl9  i)m. 

By  J.  I..  HiUa. 

The  making  of  augar  from  th«  rap  of  one  or  two 
speck's  of  niapt^  tre«e  constitutes  a  peculiarly 
American  industry.  It  is  commoniy  associated  with 
the  "  cnstoma  "  of  Now  Encfland  and  other  northern 
states, 

Like  ovury  other  farming  iuduetry,  mapk-«iigur- 
muking  huM  changed  greatly  within  a  generation. 
The  practici«  of  th^  flmt  half  of  the  Ia*t  ri'ntiiry 
were  in  Koine  respeclji  hanlly  in  advance  of  Ihoiw 
which  the  Indiana  era]»loyed.  To  bo  sure  hot  stoned 
Wi'ro  no  longer  dropp^-d  into  tho  aap,  nor  wa*  It 
concentrated  by  suceetjsive  freezings  ;  but  the  rod« 
bark  v<3.ii.'bi,  the  huge  \>oi-Mh  k(,-ttUt*,  thi;  unsightly 
sliishes  on  the  tree  trunks  were  still  uncd  and  tha 
product  was  dark,  strong  and  t.ingy.  Th«re  wa.i 
little  or  no  atti-mjit  to  graile  the  sugar  or  impnjv* 
its  quality,  and  cleanlineMi.  in  the  modern  accepta- 
tion of  the  U-rm  ax  applied  to  sugar-making,  wa^ 
unknown.  This  was  nut  a  very  si-rious  matter  in 
thoee  days,  as  ruapl&^ugar  <lid  not  then  cnt<,<r  into 
commerce,  ll  was  a  home-made,  hvine<vneume<l 
commodity,  and  the  <:ane>4intcar  nf  the  tropics  wiu 
randy  seen  in  the  farm  pantry  in  the  maplv  n- 
gions.  Beginning  about  fifty  .vears  ago.  however, 
the  titatuit  of  lh«  produet  began  to  ehangv,  in  part 
owing  to  the  lowerwl  price  of  the  cane-  and  he^t- 
eugar.  The  maple  became  leM  of  a  noc«e«ity  nnd 
moruof  a  luxury:  Ium  waa  eabon  at  home  and  mur^ 
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aolil  on  th«  mnrkot,  Tlwpe  in  moro  inccntivo  tn 
improve  a  money  crop  tli&n  one  which  the  faiuily 
luiL-is  aiiJ  Ikihx  thu  intjtistry  <]t,'V\-l»pLil  rupiiilv. 
Procesit'B  wure  mado  more  econwmical  an'l  lahor- 
aaviiiK  i>nil  the  produrb)  mure  tnnthHume  ant] 
cl(f3iit>r.  But.  ixliJIy  t>nuugh,  whilt^  >)ualit}' was  en- 
hanced to  the  Inst  ijegi^ee,  no  larger  cropa  worn 
hnrvAxtcii  Thtt  ititiintion  vas>  nnd  in  an  nnoniiibii)ii 
one.  The  consuming  population  of  KHi7  is  thrice 
that  ot  1850,  it«  jiiirchiuiiiit;  {fuwur  much  K''i^'<ilL-r 
and  its  per  capita  expenditure  for  food  liirger  than 
vvvT  K-fore,  Th^i  lii'Tn^imi  fur  m.iple  prriilupts  is 
many  tinies  the  Hupply  :  a  gvoi  ^railu  brinfifs  nv 
munerntive  prieos,  the  work  Is  done  at  a  time  when 
vtlit-r  fa,rm  wurk  ik  not  iin-wiiniJ.  the  cpuji  in  poreii- 
nial,  the  draft  on  the  aoil  siiyht,  the  malarial  n»<4 
of  littii-  vuluu,  thuco^t  vfuiipikratuE  ontro  obluinvd 
but  slight ;  and  yet  the  mpply  is  short, 

Thu  reasons  for  a  dimininhing  mipply  in  ih>;  turn 
of  an  increawd  demand  are  two.  One  is  avoidalile, 
tho  other  nnavoidaUle.  They  aro  adullerntion  and 
the  westher.  Prior  to  tho  piUMugo of  l'n<f  pur*-  food 
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Pf|-  *M.    The  ■acu'-^iuib  •(  ihe  i3Mt  ot  th«  •raflw.    Vsrmnnt, 

law  it  was  aptly  and  probaiily  truly  said  that  there 
wiA^n  timpK  nil.  much  mnpli'-syrup  miule  in  Chitrago 
&B  in  Vermont.  The  Chicago  brand  is  miido  of 
gluL-oHC  or  tunc-tiiiKar,  pvrhapa  flavoreti  with  a 
little  of  the  lowest  grade  and  Btrongcst  tasting 
mapKi  and  perhapd  not.  The  weather,  however,  ia 
an  all-controlling  and  imtvintrollahle  factor,  in  that 
it  may  favor  a  long-continued  flow  or  cause  only 
brief  and  ifTcgular  runs.  A  day  may  muktt  or  mar 
the  saccesfl  of  a  crop.  If  th«  right  sort  of  w^nther 
comcj}  ttt  jusl  Much  a  ttmi.',  provided  the  wrong  kind 
of  weather  has  not  pn^eilL-d  it,  an  average  crcip  or 
hetlLT  may  \>i>  yathe wd.  ttnt,  if  .leasonal  conditiona 
do  not  favor,  the  pnxlact  may  lie  hiit  a  half  or  a 
fourth  of  a  crop;  and  nutbing  ran  be  done  to 
reiTtedy  thi»  condition. 

.Vo/urr  of  the  mifie  grtnyr.    (Pig.  (J4i>.) 

There  are  several  aorta  of  maplca  Icnown  to  hot- 
anL-^tx,  but  only  twn  are  of  importanoe  aa  augar- 
producers.— the  RUgar  or  rock  maple  Mcrr  wiwAa- 
rinum.  Kig.  4.''i2)  and  th«  ivd  maple  iAeer  rvbriim\. 
tho  former  being  the  more  common  onv  in  tho  Kiul. 


[Unfortnn&toly,  the  s{tecilic  name  tefehariitvm 
been  ruviv«]  recently  by  Boinc  iHitanista  for  U»' 
silver  mupic  (.1.  il'x*\:rar}<ufa)  which  is  not  a  prom- 
inent BUgar-producing  .specic-»,  thus  re-stfirinj;,  to 
no  ptiriMM,  a  roQfiuion  of  the  earlier  bot-iniHtit] . 
Thu  sugar  mapti*  is  a  stately  forest  tree,  at  homti 
on  thi'  c>^>l  upinndR  and  riK'ky  hilUidvi*  of  weatentj 
New  England,  the  AdiP)nd!i>ck  region  in  MStcnJ 
New  York,  the  Wvstuni  R<.-«trvt>  of  Ohio  and  aloDgr] 
tho  Apiialachian  region  a«  far  south  w  the  Can>-^ 
Unas,    In  all  thene  ivgiona  it  i»  a  conimi^rcial  trv«. 
eilhiT  as  a  xourcu  of  »ugar.  of  timber,  or  of  both. 
The  red  or  swamp  maple  grnwa  along  stream  bor-j 
diTii  and  an  thi>  lower  Itindx.  pnrttciilarly  If 
well  drain<>d.  »nd  iu  more  common  weiit  thnn  east. 
Tho  Hii gar-make  r*B  fvr-^t  i.t  variously  callt.>d  a 
(frovo,  orchard,  place,  wrirks   and   bash,  the   Inat 
beinK  in  many  aectiona  the  ci)!liN^ni!il   term,   Thts 
^ovivH  art-  of  all  aorl^  and  siixs.   The  umall  U>; 
taps  the  roadiiide  maple  in  the  spring-lirae  and 
h.ingH  an  empty  tin  pail  on  u  niKty  nail  tocau-li, 
the  slowly  dropping  sap  ;  and  the  great.Adirondack 
camp,  with   ita  railroad   aystfrn   winiiin^j 
among  its  -lii.i>fK)  treat,  does  no  more  excei^f 
on  a  largtT  acalu.   Kom«  of  the  groves  stand'] 
on  level  land,  somu  on  slopett.  some  crowi 
ridges,  aome  are  of  flrat-gronth.    thers  arr| 
not  many  of  Lhwe  l»fl.-aiid  more  ani  i 
second-growth  trees.  Some  are  nearly  eleurl 
maple  forcviu,  whilo  in  others  ar«  mtnffledJ 
with  the  maples  such  troea  as  tha  binuM^] 
beecli,  baiwwood,  spruce  and  hemluck. 

Tho    iilvnl    sugar   ktyivb  contains   II 
largRHt  nomtMr  of  treos  to  a  giren 
uonHisLent  with  a  full  development  of  th« 
top.  a  reserve  of  smaller  growth,  however, 
coming  on  to  r*'pliWD  tho  failing  or  falk^ 
niiiple  monan-hs.    Its  soil  is  well  covert'd 
with  a  hiiiiiut*  layer,  a  litU-r  of  IcavtTs  graws- 
k'.srt  and  wuedless.    It  is  not  the  number  of 
Ut^n  that  iii  important,  bat  the  amount  and 
vig(>r  of  the  foliagi-;  the  spivad  of  the  IfmI 
rather  than  its  trunk,  for  the  leaves  are  Ihe  sngar 
factori.-*  and  thd  aunlight  their  ununNtof  powiT. 
The  chlorophyll  or  ereen  coloring  inatt«r  of  tiw  t«af 
under  the  influcncu  of  the  nunlight  wdiht  tliu  car- 
bonic acid  gas  of  the  air  and  the  water  of  the 
sap  into  atarrh,  which  i»  »torv4]  througluiDt  tlw 
true.  th«  next  xpring  to  pass  a^i  sugar  in  the  sap  to ' 
the  bads  for  the  building  of  tho  ww  leaf  .•ttmcture  ] 
as  wnll  an  for  thft  making  of  the  n«w  wood.  .\  nniill 
leaf  area  or  one  that  is  so  crowded  in  a  denw  growth 
aa  to  bu  hut  [loorlr  <^x[KiM-d  t<»  the  ttunlight  cannvt 
lay  up  raui'h  starch,  and  lack  of  starch  means  lock 
of  sugar.  The  thick  humuit  layer  on  th^  foivat  floor 
I»  only  ttecund  in  importance  to  the  foliage  expanBt^  j 
for  it  is  the  water  n^-n'oir  of  the  forest   Indeed, 
Ro  vitally  fAHential  18  thi»  moil  cover  of  l^af-mold 
to  the  well-being  of  the  industry  that  manysupir- 
makera   think   that   tho   forest   trcoi  yield  morv 
sugar  than  do  thope  in  the  open  and  expw^-d  on 
every  aide.   Tarufiil  pxix-rimenta,  bnwevtr,  rndicjili- 
that  the  flap  yields,  other  things  being  equa],  Ixar 
a  direct  relation  to  the  aiie  and  ex]MMtar(<  of  (7:i 
tn'i>-top. 
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Fd«al  miffcr  wt^atWr  Lt  mot  in  thi*  late  vinler  nr 
very  early  Hprin^,  whon  it  Ittgins  to  warm  up, 
vfhcii  thf  <ijiY«  art  ttuimy  and  the  niichUt  »li!l  frosty. 
The  fH'a^iual  northern  spring  in  which  the  ground 
yit'Ma  ugi  its  fnwt  liut  slowly  ia  mnrw  likely  ta 
|>rrn'iflte  Hit-  rvpt-;\(cd  (Mi|fl1i>H't(.  which  make  a  »iic- 
oeiiisful  seiu-oii,  than  the  more  fruBtless  seawns  of 
more  NDTitbi-rn  iatitml^s.  Whatt-vi-r  thit  r<-jt1  c.'uiix^ 
of  sajr-fluw,  tcmjwriiture  llu(;tuHtionH  from  pciinU 
below  to  thow  abov*"  the-  inoaang  point,  slight 
tliuuf;li  th«y  may  be,  irxcitc  the  gu  trasion  id  the 
womi-cetla  if  they  occur  htifore  the  I^iaf-liuds  gui 
wl-11  ^tarU^d.  Afivr  thalyi-arty  i^|tiau<]u  in  the  IKl- 
of  the  tree,  litllu  or  no  itap  Hows,  whatever  the 
vagnrim  of  tho  thitrmonn-tvr. 

ir  at  this  tinio  th<^  trMvlnink  is  tapped  with  an 
angor,  an  itith  or  two  in  d^pth,  ppcf.-rahly  on  thi- 
south  side,  iu»l  a  «at>-apout  driTen  into  the  hulv, 
the  tiap  Hows,  Conveniens  tini)  ecDnnmy  alike 
dictate  tuppinjr  at  bri-ast  height.  The  Huw  is 
erratic,  often  eia^peratinfily  so,  [t  may  run  for 
Bonir  lime  fairly  cnntintiously.  but  commonly  the 
flow  is  Itruken  up  iuto  sevoral  diHtinct  periodii,  or 
"runfl"  as  they  aro  called,  nntil  th>.'  over-warm 
weAtherof  advancing  Mpring  i>wellH  the  l«af-bads 
and  the  "Mason"  in  over.  Sap  runo  in  the 
daytime,  rarely  at  night,  and  Lu  any  extent 
only  on  goud  lap  dajra. 

TTie  tap. 

The  Kan  an  it  fintt  flows  is  crystal  el^ar 
&nd  f&intly  sweet,  carrying  not  only  etigar 
butalM>rnioute!qu&ntitii.-c<<)f  mineral  matte ni, 
allHUDeoa  and  gUDu:  an  the  wation  advances 
the  flow  leaaena,  the  sap  c1ond»  up  (nwinK  to 
exterior  pimtumEnatiun  «f  tin?  jKiit  nr  lap), 
beecimea  slimy  at  times  and  the  (juality  bw- 
eamtw  impainM].  Hfnc>>  "  flr.it  riin"»ugar  or  xynip 
makM  th«  bertt  prcduct.  While  highly  rnrisble,  the 
aap  averageu  'i  [xt  cent  of  Huj-ur,  together  with 
some  other  diocolvKd   aubslunues  that  arti  a  nui- 
sance to  the  HUKar-maker.   The  nap  i»  all  throiiKh 
thftri^at  thlstime.except  in  ihi^dc^  lii«arl-win>d. 
It  i«  in  twii;  and  trunk,  nxjt  and  branL'h.  und  wher- 
erer  the  tree  in  tapped  the  wound  bl«oda,  if  th^t 
««at)ier  nereM. 

Goihcring  Ihe  tap. 

The  collection  nf  the  sap  \a  nnamnll  tatik.  Roads 
or  piiths  are  liruken  out  in  the  unaw  amonc  the  trees, 
along  which  men  and  teams  travel  in  Raihering  the 
aap.  There  aro  aevoral  syatsmH  in  uxe.  The  Khr»ul- 
der  ;ok«  Is  oommon  in  the  xmaller  buft^heii,  but  the 
ratbering-tank  or  barrels  on  a  bob-«l«d  or  stone 
bciat  are  moro  oTton  uocd,  somclimM  in  conjunction 
with  the  shoulder  yoke,  Vt'hen  topojjraphy  favorn 
and  the  site  of  the  pUut  justified  it.  the  (liiie-IEno 
ayatem  i>  med.  a  series  of  open  trouirhs,  or.  some- 
tiniea,  jplvaniied  iron  pEpca  running  thningh  the 
rarinua  mctioiu  of  the  bush  to  the  sngar-honne  or 
to  largn  storage  tanlta.  The  mo«t  advanced  tTiw  of 
gathvrinK  device  is  vmpleyed  in  a  large  Aairoo- 
daek  camp,  tapping,  donDtleos.  the  Urgeat  lamber 
of  tre>-a  nnder  any  one  manageHMiil,  where  a  train 


of  tank  cars  runs  «n  a  narruw-gai;e  railway  wind- 
ing nniring  the  trees,  past  storagi'-ljink  Ktalionn  to 
whiL^h  pipe  lino«  lead  from  sm'ural  wctiomt  of  the 
f(>rit«t. 

Tfie  fvaporator. 

When  the  gatlierei]  8.'tp  arrive.i  at  the  Bitgww 
house  it  pORsen  into  the  storage  lank,  from  whence 
it  flows  into  thrt  evaporntor.  This,  the  mo»t  ciwtly 
and  elabumte  impli-mL>nt  of  the  sugnr-mnker's  art, 
is  an  outgrowth  of  the  shallow  tr»n  pan  which 
began  to  replace  the  oId-fa«hiuni-d  iron  kettle  some 
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fifty  vi'ars  ngi>,  Tbi>  original  form  waa  a  single 
shallow  pan  alwut  two  and  one-half  feet  wide  by 
nix  Lw  ten  feel  I'ltiff,  eel  "n  a  fire-box  of  brick.  The 
sap  Vfns  onixntrat'il  t'l  a  thin  eyrup,  which  was 
poured  out  and  the  process  n-|ieated.  By  the  n»e  of 
Ihis  device  a  mere  rajiid  evaporation  of  the  waler 
was  niainlained,  loss  wood  was  used  and  better 
gomln  nijule.  Tho  liu-k  of  euntiniiity  and  thi-  ne(ri«- 
sary  interruptions  of  the  process  were  an  ftSvious 
dlnadvanlage.  .Vec-jwity  evolved  the  continucma 
evaporator,  into  which  a  steady  ^treum  of  cold  sap 
enters,  paAfles  through  a  devious  cmnte,  boiling 
furiensly,  and  from  which,  periodically,  the  hot 
syrup  is  drawn. 

Tho  evaiMirator  atta  over  n  rnnring  wood  ftre 
burning  in  a  lung  brick  atuve  or  iron  Are-bos  which 
the  xuKtir-niaker  tenaa  the  "arch."  In  eotne  large 
plunis  eteam  ernporatcn  are  in  use.  [An  erapera- 
tor  is  di.-u^DHMid  in  detail  in  the  niic^eeiiini;  article.) 
Ae  the  product  k-avra  the  evnporatur  it  ii^  nut,  aa  a 
rule,  in  sal-ible  eondition.  It  is  usnally  safer  to 
draw  the  synip  from  the  ovaporator  bnfora  H  gets 
concentratef)  enough  to  sell.  So  it  undergote 
further  IWting  in  n  np^t^ial  deep  pan  until  the  tern* 
perature  is  anoat  219"  or  until  it  weighs  eleven 
poands  to  the  gallon,  when  (after  the  aeparation  of 
ihu  "aiter"  or  "sugar  sand."— an  impnr*  malate 
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«f  lime — by  liltratiunoreedinionUtion)  it  Is  SEjaleil, 
osnaDy  hot,  in  tin  cans. 

The  naffttrinif  jitwrnt. 

i^ii;;»riii);  un<r^l  iv  bv  cdnductL-J  in  the  o\K:n,  and 
it  still  u  ill  ihe  more  south<;ni  maple  rcciuns-  tint 
in  the  North  the  Bngar-hoiiiip  is  alwavH  in  eriiiencti. 
It  is  coiiiinuril/  a  miihU.  r-dihvT  ruttgh  kIiuii ly-lii<i! 
affair,  large  enotigh  to  house  the  evaponitor.  and 
[Wrhnpa  the  "sugaring-<vtf  "  aiittit,  nml  to  niof  ovi-r 
the  wcKxi-eupi'ly.  It  ie  place<i  usually  at  thn  edge 
of  tliw  i)u»b,  ut  Hui'h  .1  giiiint  as  is  must  coDvcnient 
for  the  (lulivt-ry  of  the  »ai>. 

The  "flun-irinK-otT"  process  is  an  InLenttitlnK  one. 
Th«  thin  *jru])  fnnn  tlit>  evapiirilor  in  boilml  U)  a 
much  RrBater  (lt>iisity  in  the  concentratinK  pan 
OiKid  in  Bj'rnii-niaking.  Marketable  »yrup  ciimv-." 
CO  to  60  per  cenl  of  sugar;  markt-table  sugar,  HO 
to  90  per  cent.  The  fDrmt-r  hoiU  at  ahout  2\'J\  tlw 
lattur  ut  234°  to  245".  or  more.  The  boiling  fluid 
foams  ami  bubbles  furiously  ovtr  the  quick  fire  and. 
DOW  utii]  lhi?ii.  i»  ijii  Dw  [Miint  of  tmilirig  uv«r.  wlit^ii 
by  a  diub  of  a  ft'w  clropu  uf  crBum,  Hkim-millt,  water 
even  at  timtu,  lanl,  a  bit  (if  suit  jmrk,— anything  to 
break  the  mrface  tension  of  the  foam,— inatantly 
it  teaaea  ami  i^  gone.  Carv  nL-<.'tJs  tu  Iv  ux^-ivitwil 
hero  to  prevent  thia  loss  as  well  m  to  ciliviato 
scorching.  The  fluid  Li  atijudgeil  dwne  by  the  thtr- 
mometcr'atBSlimtmy.  orby  ibo  way  the  sLulf  "haira," 
or  "aprons,"  or  simply  by  thodictateaof  ciperientfe 
and  judgment.  The  pan  iw  th>--r  ttwimg  from  tho  fire 
and  the  quiescent,  brownish,  viecid  fluid  stirred  vig- 
orously until  graining  btsein?,  whtn  the  iH:n]i-aol id 
mASd  u  poured  into  mulda,  tubs  or  boxea  to  harden. 

Tfi£  output. 

Th«  annual  crop  in  thin  country  appmachtia  fifty 
millions  pounds,  valuwl  at  ovtr  four  millions  of 
dollars.  Six  elates  ^  Vermont,  Nc-w  York,  Ohio, 
Michigan.  Petmsylvanla,  New  llamp»hin;— furaish 
over  W  per  cent  of  the  output.  Much  in  made  in 
Canada,  but  none  emith  of  Tenne^^se*',  wiwt  »t  the 
Missouri  riv^r,  or  in  any  European  country.  It  Is 
the  product  of  litnitt<4  areas  of  territorially  a  very 
small  part  of  tho  witriil,  and  lh<]  foreigner  who  has 
seen  or  tasted  it  is  rare  indeed. 

Munycar-IuadispurticuIurLyof  the  lost  run  goodfl. 
the  dark  and  inferior  eugar. — the  blaoker  and 
fltronger  the  bettwr.— are  picked  up  by  ^ugar  buy- 
era  and  shipped,  mostly  wi»rt.  to  the  mixers  or 
blonderR.  Ilnndreds  of  tons  of  such  rnatt-rial  are 
Dsod  in  tho  nmnufnctiirii  of  clxrwiag  tobai-co,  a 
trade  which  is  paid  to  be  eager  for  all  the  maplo- 
sogar  that  it  can  got. 

Statistic!;  are  rather  unreliable,  but  it  ia  probably 
not  far  fnnn  the  fnit  to  Kty  Hint  half  the  total 
crop  is  made  into  nyrup  and  half  into  sugar,  the 
proportion  of  synip  to  sng.ar  rapidly  inrre,^'*ing. 
Syrup  prijiwrly  put  up  aiir!  stured  kH!|»8  woll.  but 
sugar  ke^^iM  betltr  The  former  sells  at  retail  at 
ninety  c«ntii  to  $Ui(l  n  golkm,  th«  bittor  at  tiLn^n 
t*  twenty  cents  a  pound,  according  to  quality  and 
quantity,  time  of  year,  Hixe  of  crop,  and  oib«r  fac- 
tors. Early  vr  first  run  sugar,  light  in  color,  fine  in 
flavor,  in  small  cakea,  sella  at  fancy  priced  early  in 


thoiliMijftlM*  niain  crop,  good,  bad  and  iialif- 
fersSCwBliBiyVj  bring  a  low  price,  which  at 
timo.i  bait  hiym  l)e]ow  the  cost  of  prodtietion.  The 
tobacco  men  and  the  sophisticators  eomotimet  pa; 
high  prlcnt  for  the  strong-tasting  gooda  of  more  sr 
less  uncleanly  untecvdent« :  but  except  far  these 
special  nurpnms.  spe&lcing  broadly,  this  light-bued 
godde  of  mild  and  ddlcNtfl  aroma  are  prefcrrM  to 
the  darker  ones  of  mure  decided  Savor,  and  com- 
mand biitter  prices. 

Crnlnilizalion  in  vta/ile-iugnr-nuikinff. 

Tie  latent  step  in  the  eralution  of  the  mnple- 
Hugar  industry  if<  the  inevit.ible  one  toward  which 
;ill  form«  of  human  endwivdr  Ri^m  di^titined, — that 
of  centralization.  The  making  of  the  thin  syrup 
nt  the  individual  plants  xtill  continuoat,  but  bnj'wa 
contract  for  the  entire  supply  to  he  shipped  to  immm 
Central  |K)inl  for  gruiling,  n-wurkiiig.  tuiK'entralion 
and  sale.  These  centniL  planU;  are  aiimetimes  co- 
partner»hi[«  of  private  individuals,  somtftimna  sup- 
ply houses  for  individual  wholL-eale  gn>c*ry  lirnw, 
and  Bometinit-s  a-isociations  of  sugar-makers,  such 
a.4  the  V<rTm»nt  Sugar  MitkiTs'  Thiarkivt  nt  Itandolpli, 
The  manifest  advantages  of  such  centralization  are 
a  gn-atiT  uniformity  of  pnxluct  nnd  k-ttcr  contrul 
of  Bales.  They  doubtltsa  atl'ord  a  desirable  tialea. 
marki-t  for  many  small  makers :  bui  the  veil- 
informed,  well-equipped  owner  of  a  considerabU 
sugar-bush  can  generally  do  belt«r  to  complete  and 
to  Mill  hia  own  products. 

I,iitraiiirr. 

W.  S.  riark.  (Tirculation  of  l^p  in  Plants,  Roport 
MaMathusetts  Board  of  AgricullurB.  21  (1S73I: 
Same.  Observations  on  Thenomena  of  riant-life, 
Rfport  MnMiacbujM>tt8  Board  of  Agriculture,  22 
(1«74) ;  C.  S.  Sargent,  Tho  Sylva  of  North  America, 
Vol.  n.  (IKW) ;  W.  W.  Cwke  and  J.  L.  HilK 
Maple-Sugar,  V«rmont  Experiment  Station,  Bulletin 
No.  213  imm  ;  i'.  H.  Jones,  A.  W.  Maon  and  W.  J. 
Morse.  Tho  Maplf-Sap  Flow,  Vermont  Experiment 
Station.  BuMetin  No.  10.^  (19fM),  from  which  the 
logs  in  Fig.  QUO  are  adapbtd ;  J.  I.  Hilla,  The 
Maple-Sap  flow.  Vermont  Experiment  Station.  Bul- 
letin .\o.  lOS  ClIXll)  "Popular  tMition  of  KK) ;  Wil- 
liam F.  Fox  and  William  F.  Hubbard.  The  Jlaplc- 
Sog.ir  Industry,  Tnit^d  States  I'l'partment  of  Agri- 
culture. Bureau  of  Forertlry,  Bulletin  No.  59  (190G); 
A.  J.  Cook.  Maple  l^ugar  and  the  Sugar  Badi; 
Wiley,  The  Sugar  Itdnstry  of  the  United  Stataa, 
Part  IV.  Bulletin  Nn.  5,  United  Stat«8  Dt>partDi«nt 
of  Agriculture  (1885). 

Maple-ay  rup-maldng  from  Otiio  Experience. 

By  IP.  /.  Chnmfierlaiii. 

Thnre  is  no  better  way  of  wi>tling  forth  th« 
principktH  invi>1ved  and  the  methods  ^mptoyed  in 
the  making  of  mapl^-syrup  and  mspl&«tigar  than 
by  doscrihing  the  practice  in  on«  of  tlu  fon-m««t 
mapk-sogar-producing  sections  in  the  country. 
The  dlacaaeitm  that  follow.4  in  biu<tii  on  sixty  y<-un» 
of  oliwrration  and  personal  exjwrience,  chicHy  in 
northern  Ohia 
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Tht  old  wat/*  and  the  new. 

Th«  old  way,  gtill  remembered,  was  to  "box" 
the  tre«  with  an  i,\v,  cutciotc  a  deep  "carf,"  oi 
a  ttort  of  ijuckvt,  burini;  up  into  it  with  a  three- 
fourths-incn  autcer,  puttinK  m  a  lone  ^^^^^  Hpnut, 
catching  the  *n^  in  a  wiknIi'ii  Ka|>-Ir'iiigh  huwn  nut 
of  B  Bofi-w'Mid  bilf^iu^  fiuitie  sixti'^n  inches  in 
diUDcter,  and  boiling  it  in  a  hu^o  iron  k>-ttle  on  a 
pol«  Teatine  on  two  crotched  poeu.  The  boxing 
soon  killtKl  th«  tr««ti,  but  tivi^a  wiirc  plentiful. 
Tbrn  ciimt;  the  imp  rove  mo  at  of  hungine  three  large 
kettles,  each  on  a  long,  strong  pnle  htine  like  n 
gate  or  a  well<«wft-)i,  so  as  to  r&xtv  or  Iuw«r  tho 
fcettlea  or  awing  them  from  over  the  fire.  The 
three  kettlw  wem  .iwung  into  a  row,  two  lurg«!  In^ 
w«»  drawn  up,  one  on  eaoh  side  for  a  sort  of 
"artb,"  and  8mall«r  wood  was  juramed  and  cria- 
crosm.>d  around  thu  kcttlvs.  Smoki-.  uuutn,  oshua  and 
dirt  fell  in,  the  aap  scorched  on  the  kettles,  and 
thu  syruti  was  dark. 

The  next  improvement  in  boiling  is  shown  in 
Fig.  tyil.  Five  Uryi*  iron  k«Ul«8  were  in-t  in  a 
cruds  sUine  arch  with  chimney  and  open  mouth, 
and  wood  about  t«D  fwt  long  woa  thrust  undvr  the 
kotUen.  Such  an  arch  lifttnin  f<:i-t  loni;,  and  holding 
five  1ar£«  kettlea,  would  boil  into  thin,  dnrli  eyrop 
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one  to  two  barrols  of  sap  por  hour,  according  to 
the  skill  and  diligence  of  the  0ring.  The  corru- 
gated evaporator,  4xl(>  feet,  ahown  in  Fig.  (i>*i2, 
with  good  wa(.xl  anil  goiMl  linng  will  evaporate  five 
barrels  per  hour  into  the  fineM  eleven-pound  syrup 
ready  for  thft  murki-t,  with  half  the  fuol.  Forty  to 
fifty  g»ll'i[i(t  of  »up  make  uni;  vleven-|H)und  gallon 
of  aymp  in  Ohio, 

Dttaiis  {^  the  luffar-makiitg  procesttx. 

SpovU. — The  forma  of  spouts  used  by  writer, 
after  trials  of  many  sorts,  are  th«  conical  (Fig. 
ejiS),  made  of  heai'v  tin,  and  thi?  ftangwl  (Fig.  «kV4). 
Spiiats  are  on  sale  at  hardware  storeis  in  the 
maple  regions  and  are  adrertia^^!  in  agriciilturni 
paper*.  Tho  «pout  in  Fi([.  653  is  cheaper  in  first 
coot,  but  the  one  in  Fig.  654  is  moiw  durable 
and  offer*  k<*<»  obstruction  to  the  flow  of  the 
sap.  Tho  writer  uses  the  spout  in  Fig.  fiiiS  in  a 
three^ighths-inch  holi*  the  l^nt  half  or  third  of  the 


season,  then  rims  the  hohjR  with  a  one-half-inch 
curve-lip  Cook  lit  and  uees  the  sptJut  in  Pig,  &^A. 
Tlip  rimming  fn.-sh'ens  thedryini^  hole  and  JncrL-asM 
ihc  How  uf  atip,  and  docs  nut  wound  and  injure  the 
tree  a-i  boring  a  new  bote ;  and  the  partly  snurwi 
spout  i»  TiiaMVvA.   In  Ohio,  tbu  tapping  should  be- 
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gin  thu  (5r*t  bright,  warm  day  aftt'r  February  15, 
and  the  season  lastJi  sometimes  until  April  10,  or 
Hit  long  m  frasty  nighiK  or  snow-stormti  «n>  foU 
luwtirl  by  warm  days;  hi.'nco  tho  need  of  freshening 
or  rimming  the  holes  and  removing  the  partly 
sourvd  dpoute.  The  spout  shown  in  Fig.  tiSS  has 
now  been  made  heavier  and  longer,  aw  that  it 
anttwvrs  for  seven-sixteenthsi  and  one-half  inch  rc- 
tapping. 

.ffierMf.— The  buckeU  should  be  nf  "IX"  tin, 
very  flightly  ema]li>ratth(<  tHilUim  than  at  the  top 
BO  as  to  "neflf'into  each  «th.3r.  in  neals  of  twenty 
or  more,  for  convt-niunce  in  hiinilling.  They  should 
hold  twelve  quarts  each.  Each  bucket  should  have 
a  threc-foarthii-inch  hole  punched  Lhrough  the  tin 
close  under  iU  wire  rim,  to  slip  over  the  spout  to 
hang  the  bucket  firmly  on  and  againiit  thti  trtie. 
The  bucket  should  bo  coverwl  tightly.  Ut  (exclude 
rain,  insects,  dirt  and  the  like,  and  to  prevent  tho 
nap  freezing  on  cold  nights  and  souring  nn  warm 
days. 

Cavern. — The  cheftpi'M  and  best  covers,  all  things 
considered,  are  hume-mndu,  of  buunis  12  x  12 
inches  square,  planed  on  both  sides  and  all  edges. 
nnd  (minted.  Home-grown  lumlwir  and  winter  worit 
reduce  the  cash  cost.  By  painting  one  side  red  and 
the  other  »ulc.  white  and  reversing  each  cover  ax 
the  sap  IS  guthered  from  tho  bucket,  mistakes  and 
omissions  in  gathering  are  avoided  and  when  two 
min  an-  galhtring  mui'h  timt-  ici  saviid  from  ueeluss 
travel.  If  a  tree  is  missed,  the  twrong)  color  of  its 
bucket  cover  reveals 
the  mistake;  and  two 
tri|«i  need  never  be 
taken  to  the  same 
bucket,  in  doubt  as  to 
whiilbtr  Hm  sap 
ha«  bi-en  taken. 
TTie  writer 
knuu'H  of  no 
one  thing  more 
OJuentiul  to  tii^ 
production  o  f 
6rst-vlas8  vynip  in  the  variable  Ohio  climate  than 
covers,  and  the  bi-colorwi  eov«n»  arr  a  great  con- 
venience in  gathering,  waahing  bucketa  at  the 
tr^es.  and  in  other  ways. 


nc.  vt.  otBioi  OB  noiit. 
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f/aMerinfl.— fiBlherinj*  aliuald  bei^in  each  "  gtt^ar 
isty  "  »»  noon  a»  tlwrK  if  »  (tiiart  or  more  of  sap  in 
«9iirh  bucket.  T\w  sooner  unil  tliL-  faiitter  th<.>  -tap  \a 
twiW  after  it  leaves  the  Lroo,  thi'  bottor  »  the 

Gatherins-iaak  and  aluJ.—Tbe  tank  ia  of  giil- 
vanizcd  iron,  three  feet  in  dioinutcr  itmJ  Ihree  feet 
(l«ep,  stanils  on  en<3  and  holds  four  barrels.  The 


,>3*S»^ 
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sled,  coiDmonlv  loinvrn  locally  as  a  " i>tonfr-boat 
slod."  hu  h«av>'  ranniTs  six  inchta  wide,  two  crons- 
heam!)  and  two  niTvs.  and  a  HL'xilili-  polv.  The  l^ink 
lian  a  two-inch  galvaniir-d-iron  tal*.  thriw  feet 
ioiiR.  atUirhed  liy  h  \>kw  iif  nilibwr  Iioki"  lo  the  bot- 
tom of  one  Aide.  Id  f^atheririK,  ilin  outer  end  it; 
hooked  op  to  the  top  of  the  tank  to  prevent  leiiifaRe. 
In  emptyio)?,  it  ia  unhooktfd  and  drojujcd  into  the 
funm-l-shutuMl  rweivtr  of  the  Iojir  thr«-e-ttirh  tin 
conductor,  and  runit  the  nap  Inlii  the  .sturi-troutihs, 
»hown  in  Fig.  (ViTi.  The  fcnnel-tibsped  receireris 
shuwn  in  Fig.  6fi«;. 

The  can  and  sled  ari'  drawn  liy  a  team  among  the 
tree*  in  gathtring.  In  -mptvinB  the  sup,  the  man 
dtandi*  faC'iiie  ihf.  bucket.  hiddA  the  eathcrinit-pail 
in  bis  \etl  hand,  holdn  th<.-  liutkit  over  umlt-r  h\» 
left  arm.  ersLips  the  bucket  rim  with  his  rieht  hand, 
revotvt!^  it  on  iUi  epnut  .ih  a  pivm,  finpUfit  it,  r^ 
tnms  the  cover  Irevervcd),  carries  and  empties  the 
up  into  thn  nfarhy  jcathrrin(;-tnnk.  and  ko«)  to 
the  next  bucket  or  tree.  Neither  the  cover,  thi> 
huckfit,  nor  the  pail  cihould  «ver  tuach  the  {ground, 
nor  the  bucket  leuvu  its  Kpi>ut.  It  saves  much  Umc 
and  backache,  and  dirt  in  the  sup. 

From  th*>  linn-  ih.-  .i.ip  \»  liflwi  and  ponn»d  into 
the  i*^ then ng- tank  hitman  miiscle  dow  not  huiidlt;  it 
aft-tin.  It  runs  down  the  elojie  (FiR.  SfwiJ  through 
an  notom.itir  flofit-rr'pilntorand  into  and  thro.ugh 
the  evaporator  (Fig.  ijSli),  and  runs  as  finii^hcd 
syrup  from  thu  chimney  cnJ  of  I  he  evaporator. 


Ptg.  656.    Tb*  (uRiwl-tlupciJ  reot<*M  6f  the  up-coBilBeUr. 

SagsrcamM  arc  ifually  on  rullins  land,  and  thum 
is  no  tronble  bnt  ffreat  advantaee  in  locating  the 
si]|;Kr*h«ai!e  on  a  e1o|w.  If  tht.>  nlxpe  i*  »1ieht,  the 
two  stwe-tronj^ha  may  be  p!a<?ed  end  to  end  up  the 
slopR  and  roanoi'tM  by  n  tall  ttlphnn.  and  a  rather 
long  conductor  uwrd  from  the  ;^therinf;-tnnk  to  the 
fint  Btor^-trODKh.  Th«  wwential  feature  ia  that  the 
bottora  of  the  lart  Btore-troiigh  ^hall  bo  a  littlu 
higher  than  the  t«ip  edsc  of  the  evaporator,  inside 


the  9uu;ar-hriu»e.  The  8tor«  -  trough*  should  be 
wholly  oDtside  of  the  Ktigar-hovfie.  except  the  nu^re 
end  plank  of  the  lower  one.  b-st  thn  hwit  ami  iitffim 
in)tid<'  )ili;;htly  sour  the  «ip  and  hnrt  the  quality  of 
the  syrup.  And  the  store-ttflushs  shoaW  have 
covens  liko  the  buckct^t,  t<»  proh-ct  frum  heat  fifome- 
times  cold),  and  to  k<«p  ont  rain,  ineecta,  and  the 
like!.  Th«  writi-r  prefen«  painted  wooden  slore- 
troughx  to  galvuninsl  iron  one«.  lu  wood  is  a  nnn- 
oonductor  and  excludes  heat  and  cold,  which  wonhl 
Bour  or  friH'Rft  thy  sup. 

Kfaporiii'ir.  -  The  evaporator  ehoiild  be  of  heary 
four-ptate  tin.  Gulvanisc-d  iruii  n  n^ufcher,  dtKj  mA 
solder  HO  WL-11,  and,  wontt  of  all.  from  the  action  of 
thetvapthi^  enlvaniEing  mnUtri»),  in  boilitig.  itt  likely 
to  give  the  syrup  a  »>rl  of  "  vanilla"  flavor,  foreign 
to  the  re^l.  (it'licate.  natnral  maple  flavor. 

AfUT  trying  ixners]  sorts  <n  pans  and  evapo- 
rators; for  aixiy  years,  father  and  son.  the  kind 
the  writer  now  ii8e«  ia  thu  kind  shown  in  Fig. 
(>12.  It  rtwta  on  a  Heavy  sheet-iron  "arch"  or  fui^ 
naoe,  which  ia  lined  with  fire-brick  for  the  fire-box 
and  a  little  back  of  it.  The  writer  naea  a  regular 
brick  "  arch  "  on  nolid  foundation,  with  tall  brick 
chimney,  and  tht?  firu-bux  lined  with  lirv-briek. 
Such  an  arch  and  chimney  on  solid  atoiu  and  grovt 
foundation  will  last  twcntr-Bvo  yean  or  more,  and 
does  not  heat  the  mear-house  to  discomfort  m 
warm  days  as  do««  the  iron  arch. 

Some  of  tht!  advantagi's  of  this  tj-pe  of  evapora- 
tor are  the  cor  nidations,  the  sipho[ii«.  and  the  inter- 
changeable r«ar  panx,  iihuM'n  indistinctly  in  the 
bottom  of  thft  pan  in  Fijt-  t>'>2.  The  PorruRalions 
increase  the  surface  exposeil  t"  the  heat.  The  bot- 
Uirnof  the|>anii*crimjied  by  m.^jchini-ry.  upoblitjuely 
about  one  and  one-fourth  inch,  then  hurizoutatiy  one 
ini-h,  then  down  one  and  one-fourth  inch  obliiiaety. 
then  horizontally,  and  so  on.  Thin  fully  donblra  tho 
bottom  iiurfnee  exfRiMMl  to  the  fire,  and  nearly  but 
not  qoitii  douhlea  the  boiling  cap;icity  on  the  prin- 
ciple of  thv  tubular  boik-r. 

Siphon*  in  an  evaporator  permit  the  operator  to 
cut  vS  and  Tvacvt  at  will  the  flow  of  sap  froiD 
one  p/tit  or  section  to  the  next.  Pig.  (ia7  ahowa 
the  kind  iff  itiphon  «»ti.  It  i»  made  of  heavr 
tin,  with  a  ftip  ttoldered  nnder  and  one-foorth  imm 
from  the  bottom  of  each  "  leg,"  tc  iwrmit  the  down- 
ward prf*inre  of  the  air  to  hold  the  siphon  full 
when  It  is  liftwl  from  the  sap  and  act  on  any  letol 
surface,  and  rflurniil  to  the  sap  lat«r.  Itwasfoaod 
that  when  the  wiphdns.  even  with  the  return  cups, 
stood  with  both  ends  in  the  violj-ntly  boiling  sap 
or  syrup,  the  air  from  tlie  bubble)*  would  sometimea 
ri-ie  in  thediphon,  Rmrtiinlly  fill  the  homont.il  part 
and  «top  tho  flow.  This  end-ingered  the  bnming  «f 
the  sap  in  the  forther  pana  thus  cot  off  from  the 
8a[)-flov>'.  iV>  a  tin  compartment  or  "cup"  was  sol- 
dered 6rmly  to  the  ontaide  comer  of  each  pan  nt 
the  placid  of  transfer.  Thefw  cup«  connt-rt  with  the 
sap  by  openings  close  to  the  bottonu  of  the  two 
pans  conMwtt'd  by  each  Hi|dion.  The  cups  riw 
ai^er  than  the  sap  ever  rises  in  the  pane,  »»  ax  to 
prevent  ovenlow.  The  sap  or  the  syran  in  tho 
"rupe"  is  Blways  colm,  not  bmlioe,  and  the  siphon 
connection  is  perfectly  necnre.   Tn  All  the  siphon, 


MAPLE-SUGAR 


MAPLE-SUGAR 


•It  botb  legs  in  nap  enough  ta  caver  the  iwtnrn 
espt  (6  tmi  <;.  Fit;.  0r>7j,  op«n  the  Hmall  Btop-coolc 
fhown  at  thu  top,  unJ^uck  thruui;!)  the  nibbvr  tubu 
above  until  the  siphon  m  Tull ;  then  shut  the  utap- 
o(>i'k  nni)  the  lli>w  (wgiiiii  toward  the  lowur  levpl. 
In  Kuckinij  up  boiling  nay  thixjui;h  thv  small  rubbt^r 
tabs  above  the  Rtii[>-cock.  the  muulh  was  mimetimci 
bnrafld.  To  ovorcume  thia,  o,  small,  ovnl,  glasa 
bulb  (a.  Fig.  G.>7)  was  inaert^il,  with  a  amall  rub- 
ber tubo  above  and  below  uttuchud  to  thu  ctop- 
cock.  When  the  Bap  rises  to  the  lulh 
it  may  he  swn,  ihf  atoiwwk  »hut. 
}^      and  no  injury  to  the  mouth  re»ulUi, 


•  ••■ 
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llfoler  (Fig.  GiW).  — Thia  is  a  dwp  tubular  pan, 
with  sap  all  around  tbo  tuK^.  It  is  tvi  ;it  thi- 
chimney  end  of  the  arch  ami  the  flames  miut  all 
pn-v  thntueh  thf  tnl«-a.  The  iih-ji  is  to  uliliiu  more 
of  tht!  hi-at.  But  it  is  hard  t<>  clean,  thi-  sap  muNt 
be  carried  by  a  tube  to  the  front  end  of  the  evap- 
orator, and  altogvlhcrit  i;ivi)Rfli>niui;htrouMi<  that 
it  IB  less  used  now  than  formerly,  nn\nl  farmers 
preferring  to  Qtiliso  the  beat  by  mean»  of  s  longer 
evaporator. 

tntrrchanrml'fe  pane,— Two  of  tliLitie,  each  with 
two  compartmenla,  are  shown  at  the  chimney  end 
of  th#  i-vaporator  (Pig.  6ri2j.  The  "nil^r"  netttwi 
and  hardens  ou  th(<  liuttum  uf  the  n>ar  fM>ction,  or. 
at  the  moat,  the  last  two  sections.  When  it  reaches 
th«  el«T«n>poiind  »ynp  it  i*  h-M  only  in  )ia!(p«n«ion 
and  Hlowly  netthia  on  thf  bottom  of  any  pan  where 
aa;;h  Mvrup  is  builirii;.  Thi-n?  it  burns  or  hardens 
on,  retards  the  boilingand.  if  left  on  too  loiiK,  gives 
the  RtTup  a  burnt  or  sort  of  carami-1  flavor  and 
color.  It  is  hani,  and  ia  n^moved  with  rhieela, 
which  injnre  the  pan.  Thia  takes  time,  and  the 
boilinjt  rnuat  rtop.  fUit,  if  thp  fir«  Ik  slackened  a 
little,  the  siphons  ctin  be  grooved  and  in  a  moment 
two  m«Ti  cun  intrrrhangi^  tbv  lant  two  imun  (four 
Boclions).  Theia  the  b^iliiiK  at  once  procwds  and 
the  thinner,  sappy  s>Tnp  atwjn  remove*  the  wdi- 
nenl.  This  intervhangeabte  feutUTv  seems  to  \k> 
valuable  for  this  r«iaaon.  The  rvar  pans  are  not 
eorrujtaU-d,  as  Hat  bftttonu  arc  bpttor  for  syrtip, 
which  boila  with  lesa  fire,  and  they  are  more  eaaily 
cleaned  of  Ihvir  hardened  iH?:<liinent. 

Boilinff.—The  cold  aap  enters  iminediBtely  over 
the  fire  from  thf>  More'trouchH,  thn^High  an  inch 
rubber  hooiv  or  tube.  Its  rapidity  of  How  is  exactly 
adjusted  to  any  ralj;  of  IwilinR,  no  matt^T  how 
variablo,  by  an  automatio  ftoaUr^gnlator.  a  little 
d«vi«c  that  i>ita  in  the  sap  at  the  front  corner 
of  the  vvaporator  aiul  nuvor  fails  to  do  ib  work 
wvll,  The  writer's  evaporator,  4  X  16  feet,  has  two 
cormtcated  pana  which  are  loe^ther  t«n  fwt  Ions. 
ioitmd  of  one,  am)  there  are  three  narrow  syrup 
pans,  ail  feet  in  all.  each  with  thruecompartroontfi, 
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fiutead  of  two  with  two  compartmnntB  each.  Tho 
sap  thus  entors  at  one  corner  (right-hand  coroor 
in  the  writer's),  aoi]  ia  pushwl  slowly  forward  by 
the  incoming  aap  under  tho  force  of  gravity  as  it 
lowc^m  toward  the  rear  liy  evaporation.  It  paatwH 
thus,  in  thu  writer's  evajiorator,  hack  and  forth 
through  fifteen  dilferent  eompartmetta  and  four 
aiphona  until  it  is  drawn  out  at  thf  !<'ft-hand  r«ir 
comer  as  finiahed  aynip.  The  writer  strains  thia 
syrup  through  llanni-l  ur  felt  to  talic  out  all  the 
roatate  of  lime  atill  held  in  aai-pcnaion,  ami  then  it 
i9  canned  alr-ti;;ht  in  Ai.-lf>fu-alini;,  {cnllon  tin  cana. 
Sjime  persons  think  that  il  nrtains  its  peculiar  lla- 
vnr  better  if  canned  at  boiling  hi-at,  but  it  docffl 
'    '    -•i-m  so  to  the  writer  and  hr.<nc<:>  ho  UKoally 

;'.  C"id. 

A  .';ic-charomi-t«r  or  a  pair  of  ifcalee  tt;«t3  tb« 
thicknt'ffl  of  each  t^allon  drawn  off.  If  a  full  gallon 
w<ii);hn  U'n  and  iiix-half  poumla  when  hut,  it  .ibrinka 
in  coolini;  s»  that  a  full  gallon  when  i^utd  weighs 
eleven  pounds.  The  ex])erienced  fiyru[)-malcer'R  eye 
at  once  t^'llii!.  Whoa  it  ■'apronit  off"  from  the  wigo 
of  a  dipper  (empty  except  the  drippings)  in  drops 
nearly  an  iuch  widu,  it  is  roody  to  draw  off  for 
syrup. 

"Ckaimng"  the  r]fntp.~\  careful  migar-maker 
docs  not  cleanse  Uic  syrup;  he  ki-vps  the  syrup 
clean  from  first  to  last,  and  there  ii  not  the  least 
noi'il  of  "olaansing"  it  with  milk  or  ong«,  as  in  tho 
old  timciS,  The  bucket  covers,  gatheriag-oask  or 
can,  coverod  store-troughs  and  sitrAining  as  it 
enters  them,  exclude  practicullv  all  dirt,  and  the 
skimming  while  toiling,  and  ftraining  the  syrup 
take  out  any  that  might  remain. 

CoiiTitftJif  tyruj).  ThttverylHiitandmoiitdvliriila 
tlflVorei]  Hyrup  is  a  very  tight  amber  color,  as  light- 
colored  and  clear  aa  white  clover  honey.  Tho 
wriu-r  gathere  ai  looo  a*  the  sap  is  fairly  out  of 
the  trvie  and  boila  it  all  rapidly  before  stopping  for 
thu  iiight>  Ail  iiuckcttf  aro  washed  usually  atmut 
once  a  week,  and  always  as  soon  aa  the  least  white 
film  of  flourncas  boRins  to  form  on  the  bittom.  Hot 
water  is  drawn  aroiim)  to  the  tree»,  and  the  buckets 
anj  waflhi>d  and  wipcl  Tht?  spouts  aro  imllod  and 
8cald«d,  or  new  and  clean  ones  are  nsea,  and  the 
holes  are  rimmvd  «very  two  or  tbroe  weeks.  Thia 
koojjs  the  sap  sweet  and  thu  syrup  light-colored 
and  delicate-flavored  through  the  entire  season. 
Sap  sonrM]  so  that  it  hax  even  aslight  filmy  whitt'- 
ness  makes  dark-co  lured.  rank-lluvonNl  ay  rap, 
gn^atly  iaferior  to  the  bt'at  in  Havor  and  in  pric*. 
lly  wiwhing  buckets  and  spouta  and  freahening  the 
holes  whenever  they  need  it,  it  i«  poeeible  to  make 
fancy  "tirst-run'*  syrup  the  entire  sc-ason  until  tho 
buds  begin  to  swell.  At  this  tireie  the  ayrup. 
though  often  of  very  light  color,  hai*  a  "liuddy." 
sii'kiah  fluvor,  very  different  from  the  rnnktaato  of 
the  dark  syrup  mado  from  souring  sap.  Then  the 
se<ason  isovorformakioK  iirst-claassymp, although 
in  Ohio  there  is  eoraetimes  another  exotllent  run. 
Soft  msploe  bad  and  spoil  the  sap  mocb  narlier 
than  the  hard  maplen,  and  are  seldom  tappt^I  in 
Ohio. 

i^alitjf. — Only  the  very  boat  «yrTii>  pays  a  good 
proflL   ilaple  sweats  can  never  competo  in  ch«ap- 
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ness  vith  the  refined  mgara  and  synips  made  from 
augar-cunc  and  BU£ur-tMa«tB  for  sflDpU  swevlening 
purposes.  Bat  far  syrup  as  a  t&b]e  luxury  th^re 
is  nothing  to  coniparw  or  cnnijwto  with  it.  For  a 
strictly  fancy  article,  in  the  writeKft  opinion,  the 
prico  will  increase  year  by  year  because  paptiln- 
tion  and  wt;dlth  increase  and  the  mapk-Krovee 
diniininh,  anij  ure  noi  bt;ing  mucb  TL-planted,  Uiuut;;h 
they  might  well  be.  Some  twenty-five  years  ago 
thft  writer  pUnt<rd  aliouC  two  hiinrirttd  young  Ltkvs 
along  the  roadEidei;.  and  nuw  they  are  nearly  largo 
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enouRh  to  tap ;  and.  with  clt<an  turf  to  the  edge 
i>f  thu  atoiiv  pike,  Uicy  nuiku  a  beautiful  buule- 
Tbrd  out  of  a  curamoa  country  road. 

Oasing  up.  -At  the  close  «{ iho  ft^a^on  all  vi^siwla 
and  ultMiMJls  should  ho  scalded,  waxbed  and  wiped, 
and  stored  "  in  the  dry,"  the  bucketii  not  "neHU^d," 
BO  that  thuy  will  not  rnct.  Thi-ii  tho  lur(»e  8h>?d 
should  bo  filled  with  fine  wood  Tor  the  next  season's 
hoilinK.  Thus  alutvd,  old  niilH,  tinibti  and  pfirtly 
roltun  wood,  unfit  for  wili*.  will  do  very  well  with 
a  iittla  sound  wood,  ^iich  wii'nI  drit^^  t^n  montltg 
undt^r  cover  makes  the  nK«t  rapid  boiling  and  the 
best  qarility  of  pyrop. 

Vtiliiinii  Ihf  pnji/ud— Nearly  the  entire  Ohio 
crop  is  made  into  hoft  nynip  with  apparatus  much 
Itk«  tluit  described  above,  and  is  ttuid  sh  a  luxury 
coetinK  the  consumer  $1  to  $l.-ll.l  per  gallon.  Per- 
haps one-tvnth  of  the  crop  itt  mtidf  into  "maple 
creiiiD."  a  deliciniu,  alrooRt  while,  noft.  creamy 
candy,  that  tiflln  at  tw#nty  to  tliirty  vnnXx  por 
jiounil.  It  ia  madia  by  boiling  best-grade  ayrup  a 
little  IcM  than  it  15  boiled  to  make  th<>  hard,  c^o&rm- 
graincd  cako  euKar.  While  hot  it  is  rapidly  stirred 
till  ibcomeA  to  a  thick,  whitish,  creamy  condition 
and  ia  poun>d  Into  molds  when  as  thick  as  it  will 


Sour.  It  never  bucomes  very  hard  and  brittle,  and 
iasolvftf  ijuickly  in  the  mouth  with  a  mo»l  doll- 
cious  flavor. 

UEADOWS  AKD  PASTURES.    Figs,  66^-675. 

[jfee,  also,  article  on  VTas»ci.] 

By  A  From: 

Meadow  is  land  devoted  totrops  wb!ch  are  to  be 
made  into  b;iy.  The  word  is  from  the  Anglo.^xon 
mted  =  meadow.   Frequently  land  which  is  too  low 

and  wvt  to  In 
u9od  for  otfa«r 
purposes  is  re- 
tained aaneip 
dow.  Pasture 
ia  land  de- 
voted to  crops 
which  are  to 
bo  grased. 
The  word  isJft- 
rived  through 
theold  French 
from  the 
Latin^NMtuni. 
Tint  plants 
moift  e  o  m  - 
ni'-nly  used 
for  thL'itfc  pur- 
jioAes  include 
I  h  e  clovwB 
and  the  true 
grasae»,  and 
plants  of  Duiny 
oih«T  ttpccivs, 
freqnentlT 
weeds,  nnd  aft 
ani  generally 
spoken  of  ooJ- 
Icctiroly     OS 
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'•f^aw.  ^«  ••'.<.... 


"grasa"  and  tlie  land  as  "^rasa-land." 

MeadDWA  and  pattturvo  may  be  (wrmaDtmt  or 
t«Qirorary  in  duration.  When  permanent,  the  land 
is  ^'Idnm  or  never  plowed  ;  when  temporary,  crass 
Is  grown  for  one  to  four  y«ar8.  Dsually  as  juart  of 
a  rotation  of  crops. 

The  end  in  vi(!w,  whether  meadow  or  paBtors^ 
permanent  or  temporary,  will  materiallr  aid  ia 
decidiiw  the  tw^«  which  should  be  sown  on  gras*- 
land.  For  example,  in  a  meadow  the  aim  is  to 
have  all  the  plants  at  thetr  l>e.'>t  at  om;  time,  via., 
when  they  are  to  he  cut  for  hay.  In  a  pasture  the 
aim  la  tn  secure  pinnta  which  will  gire  a  uniform 
aRMiunl  of  fe«'<]  throughout  the  esoaon,  from  niring 
to  fall ;  thus  far,  the  advice  ipven  to  secun*  tois  is 
to  sow  a  number  of  ditTerent  ifpvcivC  «f  planta 
which  are  at  their  beat  at  ditTerent  timcx,Bixl  which 
will  .'(itrvive  clim&tic  tsonditlonn. 

For  temporary  grass-land  it  is  neceanry  to  sow 
sefti.i  of  plants  that  ar«<  not  costly,  that  arrive  at 
maturity  quickly  and  that  give  a  good  yield  the 
following  year.  On  the  athi<r  haad,  in  the  case  of 
permanent  grai»-land,  CMt  of  twA  and  tho  tinw 
taken  t«  reach  maturity  are  aeciindaiy  to  duration 
and  adaptability  of  th«  plants  when  established. 
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PtmaiaU  and  temporary  grtit)i-(.tt  ml. 

Load  ma;  tuaally  be  kept  permaneDtly  in  grtw^ 
on 

(1)  Hillsides  sabject  to  wnohing. 

(2^  UpUnil  ut  iidmtaD'Ct^  fruni  niiLrket,iuiil  wtiE^re 
lalMr  is  Bcarco  nr  high. 

(3)  Lowtand  subject  to  flooding. 

(4)  Kocky  or  Htony  land. 

(5)  Swamp  lund. 

i&)  Heavy  clay  noiln  that  can  tie  tilled  only  at 
considorabli;  «!()»vnHo. 

S<inn'times  it  is  profibiMe  r.in  hi(ih-j>ric(^  land 
which  coald  reailily  Iw  tilled  if  dt-Hired. 

Temporary  gra.is-land  is  pitpocijilly  Buitod  tn 
Randy  or  liffht  soila  wht-re  pT3«  and  clovpre  will 
not  iiold  for  more  than  une  or  two  years,  and  is  of 
otii)ocial  vulut:  in  ulmu&l  any  rotation.  Somu  of  the 
advantages  accniing  from  itfi  use  are  : 

( 1 )  UeooUy  a  EorEor  yiuld  of  prodocfl  in  wcured 
per  acre;  and  when  d-icumiiums  ltoii«  are  Rrown 
thf  crop-producing  pdWiT  of  iht  Boil  is  increuifed. 

(2)  The  iutrodnction  of  ^aHs  cropB  into  a  rota- 
tion rodncw  th("  l;ih<ir  liilB. 

(3)  It  furnishes  an  opportunity  for  improving 
the  texture  of  tho  Roil  whifn  tht-  hnmn^i  has  been 
exhansUMl  by  gt-voral  yeara  of  tillaRe,  by  adding 
humtiE  from  the  mat  nf  roott*  iind  tttiibltlt^. 

Whether  temporary  or  pi^rmani-nt  ^I'sss-land 
should  orBhould  not  !»  adoptwl  on  any  [iarLicii]ar 
farm  (ii'iwnd.*  yntiri-ly  on  tlio  <.-oiii)itioii8,  and  muBt 
bodwiidwl  by  the  farmiT  himself. 

If  temporary  graas-land  i«  adopted,  it  may  be 
aocepU"d  tM  a  general  rule  for  the  grass-growing 
region  of  the  N«'w  Hngtaad  and  riurLhora  central 
alatL^s,  that  tht  clay  and  ht'iivy  Bm\x  may  be  left 
loiiR»  in  gras-s  with  profit,  than  the  lighter  soils. 
Whi>nev«r  permanent  gra*t-l;ind.  tw|itn.'ial!y  pasture, 
ia  the  aim,  it  is  well  to  remember  the  English 
adaj{e,  "To  make  a  pasture  will  broak  a  man,  but 
to  brtak  a  pA>itiiri>  will  mnkt-  a  man."  Making  per- 
manent pasture  is  slow  work.    Once  tho  land   ia 
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■eedud  it  ahould  never  he  p1nwi>d.  and  wherever 
thiire  U  gmat  dlffleulty  in  retaining  a  sod,  intvlH- 
aent  car©  being  givon,  it  may  Iw  acwpted  ua  evi- 
a-incv  that  conditions,  climatic  or  otherwiaet  are 


8uch  that  it  i«  bt'lU-r  to  adopt  a  ayHtem  of  tempo- 
rary grass-land. 

A  poor  pasture  \»  unprntltabln,  and  yt>t  a  largo 
proportion  of  tho  pa«tiir(«  of  the  eastern  part  of 
the  United  States  are  poor.  This  ia  due,  largely,  to 
lock   of   knowl- 
edge and    gen- 
eral    indifTtfr- 
once.    To  grow 
good  ^ass  i»  thti 
fine  art  of  agri-   ■■'*i> 
cultnre,  and  no 
farm    crop    is 
grown  on  high- 
er-valued   land. 
In  Italy  the  best         V^  ^^V^ 
irrifratL*d  graw- 
land  is  valued  as 

high  SK  «:i,fWO 

per   ftCTc :    and 

thoae    parta   of 

England    moat 

famous  for  their 

paRturea  and 

mtiudowBurelho 

mofit     highly 

prized.  Tho  En-      .J&*:,;>—^.'""f-' 

ropean   farmer 

haa  givvn  much 

more    atU.-niion  '^«»'-   T"- «*"'»' 

than  the  American  to  growing  good  graw.    Thfl 

pFvSi>nt  article  retlecU  the  English  point  of  view 

us  adapted  to  American  cnnditions,  for  the  writer's 

linst  «jcporience  was  gaiaed  in  England. 

Valuing  graxuCand. 

Tiie  general  mt^thod  of  estimating  value  is  to 
coniidor  the  yield  per  acre,  without  any  anecial 
reference  to  the  fooding-valuo  of  the  crop,  In  the 
case  of  hay  grown  for  8ale^  this  method  may  be  the 
Correct  one,  but  it  i^  not  necwiBarily  ao  tn  the  case 
of  a  pasture.  The  true  value  of  a  paetnre  ia  baaed 
on  the  amount  of  "net  available  nu> 
trivnls"  which  it  produces  pwr  acre; 
or.  in  other  wonif^,  the  influence  of 
the  hitibngiton  th(>  animal  that  con- 
sumes it.  Hy  this  method  of  valning, 
the  pasture  which  pro<luci:e  the  nxiut 
bct'f,  mnlton  or  milk,  would  be 
ranked  as  of  the  mopt  value. 

Thf  fiillowing  are  some  of  the 
factors  that  have  a  direct  influence 
on  the  value : 

<l>  The  chiiracter  and  condition 
of  the  foil.  Certain  soik,  owing  to 
their  pwuliar  proportius,  aro  etnj- 
nt^ntly  fitted  for  the  prodaction  of 
i.'!""!  itnality  gras«.  One  of  the  moat 
tmiwrtant  of  these  properties  is  the 
ability  to  hold  sufficient  moiaLnre. 
(lif  The  mtfthod  of  management. 
Manures  and  fertiliwrs  influence  the  total  yield  and 
quality  of  tho  herbage  and  the  time  of  growth. 
They  may  prolong  tho  period  of  growth  of  a  ahort- 
lived  paatare.  They  t4:nd  to  reduce  the  variation 
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in  yield  duD  to  favorable  anii  unfavorable  setisons. 
At  Rotharti.-tUnl,  EnKliiiiii,  durinn  a  [wriud  of  twenty 
years,  tht-  yields  of  huy  fnim  anf^rtilizcil  irras»- 
land  v^ritil  from  -l.ZliH  iioiinds  \)vt  acm  in  the 
mOKt  fiivorsilile  Nt^uson,  tu  8U2  pounds  )M<r  acre  in 
the  least  favorable  ixic.  t'n  wfil-maniirtrd  gra»g- 
land,  alongside,  the  yields  varied  from  8.900 
paan{!»  to  4,'IHO  [iiiund:«  during  tlin  wime  [>eriod. 
MiHmiin!ij;i-'d  land  doea  proportiunaUtly  worse  in 
uii favorable  yeJirs  whon  pr<rfuci^  is  hlg:h.  In  other 
word8.  land  in  goiHl  cmiditiuu  givi«  rnurt^  tinifurin 
yislda  and  the  good  fanntr  is  more  independent  of 
neiLitonfll  v/^rintionii  than  the  poor  fiirmitr. 

liy  intense  coltivation  snd  heavy  fertiliziUK  and 
BiMHiinK.  Mr.  ^Jiiup^B  M.  Clark,  of  HiKKiwium,  Con- 
necticut, roporta  fnormotiB  yiL^lds  of  hojirijj.GflOt, 
He  say a : 

"I«wt  year  (1906)  my  tiraolliy  and  red-top  GvH 
contained  eleven  acres,  and  the  alfalfa  ftold  thre« 
Kni)  one-hnlf  mtoa.  Th&  <>l<^wn-iicre  li<>ld  pniduced 
in  two  cpope  eighty-one  tons  of  well-dried  nay,  and 
the  thrw.sinJ-ont'-hulf-ucn,'  ftuld  [inKiuci-d  twenty- 
one  tons  in  fear  crops,  making  one  hundred  and 
two  tona  from  thv  fourteen  and  oni^half  acrcM. 
The  seven-i'ighlliH-acre  piece  in  a  part  of  the 
eleven-acre  field,  and  prnduced  its  ntiUA]  crop  of 
«v(ir  iMjtlit  trmfi,  in  tw*  er<ipi»,  oai-h  yvar,  or  one 
hundred  iind  forty-aevon  tons  in  seventeen  y«ars,  at 
Ma  eoodini;." 

(!t)  The  numlier  and  character  of  the  plants  per 
acre.  Although  it  i.-«  not  known  how  much  empha* 
tin  can  be  laid  on  thexe  factont,  it  ix  c once ivs bio 
that  they  arc  of  Komc  importance.  It  is  certjiin 
that  an  animal  must  not  have  to  travel  too  far  to 
secure  ita  food  if  we  would  hnv«  it  fatten,  and  that 
a  certain  numimrof  plants  must  he  niuii]tuint.'d  per 
acre  for  profit. 

Ah  to  the  character  uf  the  plants  ne<:eaBary  fur 
a  ^eod  pafitDn*,  there  ia  little  data.  Invefltigationn 
cwaducled  in  (ha  United  Kingdom,  by  Dn*.  Fruam 
and  Carrulliere,  for  the  Koyal  Agricultnral  Society 
of  KtiKi.ind,  show  that  there  is  not  necessarily  any 
relationship  botweeen  the  ki>tunicJil  composition  of 
thu  hiirbaK''  if  ^  piwturr  anii  itH  ffeiling  value. 
In  some  of  the  iieat  puaturcs  tht  cultivated  i;rii»sea 


w^ 


might  conetituti>  08  little  as  II  per  cent  nf  tb« 
herbaK«  or  a.1  much  ait  HHI  per  cvnt ;  Itfgnmea 
mi^hl  conntiluLe  'M  per  cent  or  be  abEetil ;  miscel- 
laneoua  plants,  Hi>-called  weeds.  mij{ht  bn  ahiient  or 
coaittitut*^  811  piTC.'nt  by  wniKht  of  the  total  yield. 
Two  pieces  of  grasa-land  may  have  th«  aaoiv  );raatMKi 
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Pl|.  663.  A  RoeDtl7  MTCrtiNl  wacoB-loadn.  Tb*  plMtocv 

In  mn  tn  thr  rer>r  to  nvflvr  iT>c  hnv.  <l'i'^  U  m  imlM 
lo  lh«  trim  li)  miniii  »(  ■hf  Imml  whwl,  IimtIm  th» 
rmr  of  tbB  wtetiu  rirk  Ui  rp-'rttr  ihs  iVLDilii(l*r  oT  rb« 
loud. 

in  the  iame  proportion  and  yi^t  th«  feeding  valiM 
be  very  different.  On  the  other  hand,  two  piec«« 
may  haw  ontindy  difft-rent  kinds  of  graiwew  and 
yet  the  feeding  value  be  aboat  the  »aa«. 

Individual  plants  of  the  same  species  vary  to  a 
remarkahlo  dc^n^^Mj  in  duration,  yivid  and  other 
charact«n,  and  it  Li  readily  conceivable  that  tbe 
variation  in  fewiinK  value  lit  na  marked  as  it  U  in 
other  characters.  The  selMtiuii  and  prupajjatiou  o( 
desirable  individujilx  ia  now  attriictinjc  the  att«>n- 
tion  of  plant-breeders. 

Although  wu  hiivu  over  1,000  K|>«oie0  of  eTaae«s 
RTowinK  in  this  country,  not  more  than  a  ecoro  are 
in  ircnernt  ciiltivation,  .ind  thejw  are  sown  on  rari- 
uus  t.^iiefl  of  soils  and  under  v«'ry  dtjMiniilar  cltmaltc 
conditions.  The  sowing  of  irra»«  seed  at  all  is  owd- 
ern,  not  havinfi  been  in  common  praetioo  either 
here  or  in  l^nt^land  two  hundred  yiMn  agtx  pre- 
vious to  which  time  land  waa  allowed  to  Be«l  iteetf 
aa  beet  it  could. 
(-1)  Till' eiiHitii-.v)  and  peraititeDcy  of  the bbrbeire; 
ita  ability  U)  carry  rtocfe  tbroairhout  the 
aeuon.  Aa  alreaay  stabed,  a  aucceaion 
of  graasee  bt  generally  adviaed  for  paa- 
tnre.  Takin/  the  period  of  bloom  as 
indicativA  of  maturity,  the  order  woold 
be  aa  follows,  in  Now  York: 

Uay  (.fiJii) ;  Meailow  foxtail,  orcfaaid- 

grass.  Kentucky  biiii-KriMw. 
June:  Meadow  foxtail.  orcbard-Kra 
Kentucky  hini'-grass.  tall  ost-graw, ' 
red  clover  (some  plants),  white  clo- 
voT,  alaike  clover  (some  plants), 
hard  fescue. 
June  (t-nd):  Meadow  fcecne.  timothy, 
nwnless  bromc,  abtUte  and  red  clo- 
ver. Canada  blue-gruB. 
July  :  lled-top,  Cauda  bloe>gnn. 
Not  all  of  the  abov«  graiiwi  could  b% 
naintaimw]  on  the  same  land  for  a  Icmg 
period   of   tiiin'.    Thp    follawimt    brief 
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notn  uv  Kuggiwti  vp ;  alt  Antxa  refer  to  New  York 
eonditiaiiB : 

Hendnw  foxtail  thrivi>t4  on  damp,  riuh  land,  and 
on  soch  fnrniahee  feed  frum  early  May  on.  It^ 
period  of  .succulent  grtvtih  and  bloom  extends  well 


^^^ 


*-S 


..  ■m.-W 


*'»-H' 


Ttf.  AM.    Bw  of  b»y  iliu  fn  flald  cbuUic 

into  Juli'  oniier  such  conditians.  gi>m«  imJividnala 
not  bloominit  UDtil  the  latLur  daW.  It  ia  reli^hinl 
b.v  all  stuck. 

Meadow  feiictie  in  otiHidered  to  be  one  of  the 
b«nt  hay  and  pAxtiirL'  irrawu.*)*.  U  ik  rvlixW)  by  all 
Bt4ick,  but  nrill  not  thrive  unletM  the  laiud  is  in  guuii 
condition.  It  i-i  suitod  tn  porrnanont  (frawi-lanil 
only,  itincfi  it  tJikoo  two  or  thr«p  years  to  attain 
it«  hitfhwl  productivity. 

Both  niL-adow  foxtail  and  meadow  foacn«  &n.' 
little  known  to  American  farmers,  bnt  they  are 
much  iirizcd  in  Ktiifland  and  mt^rll  attention  hvn. 

Orchard-Kratw  i»  ruailily  itaU^n  by  all  slock  during 
May  and  early  .tuny.  It  withstandu  drought  wi?!!, 
but  IwK^iimfsi  t:ctar*i>  during  Jnlr.  If  mown,  the 
afl-jmiath  is  readily  eat^n. 

Kentucky  bluc-gniw  in  rdivhtcl  by  m<»t  st<«k  if 
grown  on  land  in  gooil  condition  ;  if  Bjiindly  and 
pnnr,  it  in  not  readily  grazed.  If  wtdl  i;niwn.  f»w 
graMu.'S  are  l>etl«r  for  i*ermanent  jiuiitiire. 

Tall  oat'Krana  in  not  readily  eaten  by  atock, 
pxcopt  in  mnall  amstn. 

Ttefl  and  abiike  clovers  are  readily  irrax^  by  all 
stock  and  are  i»fl  for  hav,  Tbuy  furniith  feed 
throughoot  (he  sea«on  if  there  iftsuiUcient  mnititury, 
but  are  not  lonc-livwl  iilants  in  the  eastern  I'nited 
Stat«M.   Thuy  are  uaed  for  temporary  icrawi-knd. 

White  clover  iH  uswl  t-nttrely  for  pintur*. 

Timothy  i»  thv  ^rvttt  hay  gT««».  It  itt  the  grut 
for  ttao-  to  tliree-year  leya  in  the  esatem  Hnitcd 
8taC«>*.  Som«  planta  are  ulaptud  to  graaiog,  and 
optniona  differ  accordingly  aa  to  ita  ralue  as  a 
pMturo  graM. 


Awnlesa  bmme  gra*s  (Itrtunvn  iiurmit:)  is  cftm* 
paratividy  new.  Ita  place  seems  t«  be  that  of  a 
|>iU!ture  graHK,  whi-ri^i  land  is  to  h«  nitAined  for  a 
tvrm  of  years  aa  pasture.  Por  permanent  piuitDra 
its  value  ia  undetermint^. 

Ited-top  ia  oaed  for  permanent  and  litmporary 
};ra<in-liinil.  both  aa  meadow  and  an  p!inture.  It 
shows  great  power  of  adaptation  and  much  varia- 
tion. 

Cjinada  bluti-graw  ix  i«t«em(!d  att  a  paittare  grana 
in  parts  of  Xew  York  and  Canada.  It  isaduplwd  to 
buavy  clay  svils,  wLicb  have  bei-n  badly  eroded 
ajid  will  ifrow  nothinc  better. 

Among  other  griuuten  of  leas  import&nce  are 
crefit«d  dn)f's-tail.  nhich  is  of  little  value  aa  & 
putttiro  ^ra.« ;  perennial  and  Italian  rye-gTaaa, 
which,  althongh  useful  in  England,  have  not  proved 
of  general  value  here.  Sweet-ecented  vernal  graaa 
is  of  little  or  no  valae.  Quack,  althoagh  a  valuable 
grass  for  pajiture  and  meadow,  is  almost  never  sown, 
bcciiUM;  of  itjt  wit^dy  ti-iiilcnfie^i, 

iri)  The  qaality.  diijestibility  and  palatability  of 
the  herbage  and  of  the  different  Kra-wes  evidently 
vary  widely,  but  there  in  nl\l\  iuKulticieiil  infor- 
matiun. 

TItf  ijraata  b>  tow. 

From  tha  foregoing  it  ia  evident  that  in  seeding 
gr.'us-land  the  fultuwing  points  warrant  c:on»id(;ra- 
tion  : 

( 1 )  Chooae  grassta  that  yield  heavily  under  tho 
Uxial  climatic  and  noil  conditinns.  Tlii»  i«  iiwl  de»- 
termiBed  by  growing  the  different  grasswis  sepa- 
ratuly  on  platd  and  noting  the  result*  dnring  a 
term  of  years. 

In  the  eastern  states  the  following  Kratvus  do 
bert  on  moist  noila :  re>J-top,  fowl  meadow-Kraas. 
meadow  fescue,  meadow  foxtail,  Italian  rye-tcraaa. 


,.-'-?'^';"^ 


Fll.foS.    Bv.tnklBH*. 

Fbr  clays  sad  heavy  loama,  nieilie  clover  and 
timothy  do  well  for  hay,  while  Kenlncky  blue-graiw. 
Canada  blQe-graH,  white  clover  and  a  little 
mewlow  ftxcue  ahoukJ  be  added  if  the  land  ia 
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needed  fnr  paaturc.,  Awnl<^«s  brome  ia  also  doing 
well  wlK'ra  it  hui4  iK'en  triini.  hut  its  um  U  Htill  in 
tli(>  experimental  «ta;;t<.  On  <ivur&g^  good  liind, 
rt'd  clover,  red-top,  timothy  and  Kentucky  blufs 
RrasH  arc  probftl'ly  (,h.>  Iwist  fii*lidiiii8,orchard- 
^raHH  aod  nivadow  fvecue  bcint;  a  little  mort.-  ex- 
acting. 

(2)  Choose  grasses  that  animals  like.   If 
the  plaLs  Ix-  sitwn  «.*  »uKi:"^'«tt'd  and  uni- 
main  allowed  to  Rraze  tht'tn,  their  choice 
will    ho   appa-ront.     Dn   the   Dunkirk 
clay  loam  eoil  at  ("omell  University,  ^ 

Uhaco,     Ni-w    York,    dairy    cows  " 

ranked  the  craasos  in  the  (ollow- 
inK  order:  Awnle^B  brome,  rwl  and 
alsiku  clover,  meadow  fescuH  and 
timothy,  orchard-grasB,  Kentucky 
blutt-gniit^  nn<l  ri^^d-top,  th«  InRt 
mentioned  RTixm  Win^  shunned 
wherever  it  oocurred.  On  tho 
Dunkirk  clay  in  the  lleneHce  val- 
ley. New  York,  fatU-ninj:  Bteent 
ate  Canada  bluc-icrnas.  Kentucky 
hlne-grafls.  naiilhonio  spicata 
(which  i»  rnthi^r  prwvalenll, 
equally  well,  while  red-top  ami 
timothy  were  kft,  Hor^-s  and 
aheep  are  more  partial  to  urchatd- 
gtan  than  are  cattle. 


I 


\ 


X 


s 

Seeding  ffnutJand. 

Id  BMding  lempurary  grass-land,  select 

needs  of  pUnts  which  mature  qnickly;  it  is 
waateful  to  sow  awda  of  Kentucky  hlue- 
ET*^>  nieadow  feflcue  or  meadow  fox- 
tail, eincc   it   tukva   two  or  three; 
yeara  for  these  plants  to  attain 
full  growth,  R*d  and  aisike  clo- 
vers,  timothy,    red -top   and    or- 
chanl-^a.'u  nuggeat  themi<i:dvea  as 
being  desirable  for  this  purpoiie. 
For  pernanent  gra^-land  there 
is  a  greater  variety  at  uur  dis- 
pOfial.  In  addition  tothone  already 
mentioniMl.  alfalfa-   meadow  f«»- 
cue,   meadow   foxtail.    Kentucky 
bluo-grftwi,   hard   fejtcQf^,  Canada 
blae-fp'aas    and  others    mny    l>e 
U6ed. 

For  a  moadow  a  few  kinds  of 
gjawKH  are  nRnally  sown,  ami 
thene     are     KL'ntTally    the     Uitl. 


'\ 


\ 


\ 


\ 


V 


Rtrong- growing  Kpei'iep.  as  timothy,  \ 

re<!-t"|i.  tall  fL-sf  no,  alsike  and  n-d  elo-  ' 

ver    .Almost  invariably  when  maximum 
yiulde  are  Secured,  only  one  or  two  sp*- 
ciefl  .^re  crown,  it  being  much  cuificr  t« 
furnif*h   the   idi-al   conditions   fnr  the   beet 
growth  of  one  or  two  sp«ciM  than   It  la  for 
twenty  species. 

Whenever  the  h^rliaRii  of  gra««  •  land  ia 
diversified,  and  comprises  twenty  to  forty  dif- 
fercat  species  of  pl.nnt#,  the  yield  per  acre  p^^  ^jj 

is  low.    In  seeding  a  permanent  pasture,  cMUt  ttip  bar  «iuw  ''■""  ^'-^y  ^  nvpl'«d  and  harrowed  in  b^furo 
however,  not  only  do  we  sow  several  spe-  and  lock*.         the  seed  is  sown,  if  found  to  bo  desimblr 


cies  of  grasfiea  to  aecare  a  continuoi»  "Mu.*' 
thronghont  thu  fteoi^dn,  but  aUo  becaiute  condilioiu 
change  ;  some  of  the  gratuies  being  alow  in 
occupying  thii  lam),  early -maturing  fip«;i(>« 
tiTv  fli>wn  with  th«ni  to  till  the  land  aed  to 
exclude  weeds,  thud  eiuturint:  larger  yiehLi. 
.^ome  uf  the  grafstra  ehould  fumiafa  atma- 
dance  of  leaven  and  bnt  few  nteiiHi,  thoa 
giving  a  cloM'.  dense  turf:  among  aach| 
gnifiHes  are  Kentucky  btue^grBSR,  hn 
feitcuc  and  some  slraiiiH  of  timoChy.l 
Certain  graaseB  are  useful  betauto' 
of  their  ittolociferotu  habit  of 
growth,  which  enables  them  bet- 
ter to  withaland  the  tifarling  of 
stock  and  to  livt>  and  reproduce 
below  RTound.  Such  plants  include 
Kvntiicky  hlvo-graaa,  r^-d-trtii, 
white  clover  and  many  kinds  of 
tinivlhy. 

Purcltating  »etd  and  gamng. 

Se^dit  of  dilTorent  K[>ecieii  ahouldj 
be  purchased  separately  and  ; 
pk«  taken    for  oxaniinntioB  fo 

furity   and   germinating   power^ 
for  advice  on  8e«d-tc«tiiig, 
page  1 4I>.]  The  true  basie  for  \ 
chafing  and  aowtng  ae^Hs  b  ae 
how  many  pounds  per  acre,  bat  hoi 
ro;iny  millioiu  of  viable  seeds  should  be 
sown  |wr  acre,  A  |K)ond  of  timothy  ttvl  may 
Cotitain  1,SOO,000  needs ;  a  pound  of  n>d-tup 
may  contain  6,000,(100  »e«d«:  hence,  to 
%^         ewure  an  ei)ual  number  of  planta  per 
acre   would    reti'jire  a  much   lew 
weight  of  red-top  than  of  timothy. 
The  nomber  of  scyds   which 
should  lie  sown  per  acre  depemlAj 
on  the  soil,  climate,  the  kind 
grant  and  the  object  in  view.  Th*^ 
number  of  grass  plants  found 
an  acre  of  old  meitdnw  in  Kng- 
land  wut  over  78,000.000  when 
irrifrated   and   about   1K.OOO.OOO| 
when  nob  IrrigatMl.  A  coramoi 
estimate  is  to  sow  l£i.OOO,000  Tift*| 
hli\  m-udit  per  acre,  which  ia  ah 
450  per  etitiare  foot.  For  t«nii 
rary  graaa-land,  wbore  one-third] 
of  the  stwdti  arc  legunitfH,  S.C 
000  to  10.000,000  seeds  ia  ampt 
in  many  i>1acMi.  On  tk*  Cornell  UdV  ' 
I'ersity  farm  when  timothy  and  cloi-er 
ore  sown  to  remain  one  year,  it  ia  cnik^ 
tomary  to  bow  ton  pounds  of  timothy  ai 
ten  potiiiddi  of  red  clover  per  acre,  or 
taO'AoOO   timothy  seeds  and   ^2&0,C 
clover  sei^d,"*,  a  total  of  iri,2rifl.000  per  acre, 

TIm  land  should  be  well  lilted.   If  weedy,  two 

or  three  cleaning  crona,  as  com.  potatoes  and 

beans,  should  1»  taK«n  and  tho  land  well 

manured  for  these  crops.    Fettiliwrs  and 
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A  fine,  firm  secd-lied  w  nwessfirv,  and  tho  nuWur- 
fftce  must  bo conapacttoeosaretW  upward  pniwiii^ 
«f  RtvistBre.  This  point  will  K-ar  einphaeia,  ranny 
fRihirea  occoring  from  nut  having  thu  seed-bed 
SBfDciently  compEut. 


He.  M7.    Stt'ti&e  ^ppla  todt  with  gppai,    Ovoa. 

\t  Rown  in  /all  it  ia  HHiially  aiiviaahEei  tn  how  not 
Iftterthan  SviitumlKtr  1.  Spring  suwinjj  xhuuld  Iw 
done  as  early  aa  the  ground  will  permit,  t'lotfer  ia 
tiitinally  sown  in  upring  when  thi>  xnnw  \n  HtiSl  on 
the  (jroiinfl.  Thin  if  a  good  practice  becaase  it  ia 
found  that  cluvera  gtnninaU:  Iwst  under  the  low 
and  Htvudy  tcmprratum  which  ia  th«a  muintaini'd. 
Kentucky  blne-grsBfl,  however.  Kernimates  beat 
vh^n  HobJfcM  to  a  tenip«r8lurv  a1t«rtiatinir  l^f 
tween  68"  and  8(5"  F.;  hence,  if  it  is  sown  in  fall. 
on  or  near  thn  aarraop,  th<a«!  coaditiona  am  Beccr^-d. 
Thiils  each  kind  of  graea  has  a  certain  t«Tn|>'>ratar9 
or  rane«  of  tvmperaturea  which  are  best  aoited  for 
its  eenninatinn. 

UniliT  orxliimry  cirtutnsUncea  and  witK  tempo- 
rary aee']at;<>,  the  sowing  of  tbe  grasH  with  s  ^i^rain 
crop  ia  ndviaable  befaime  it  economiiwi  the  use  of 
the  land.  It  is  well  to  mow  the  graati  eaHy  the  flr^t 
year,  even  if  it  ia  to  be  oaed  aa  a  pasture.  This 
prevents  thi.'  griustfca  going  to  st-od  and  tbna  wi-ak- 
eiiinK  theraselvea.  It  may  not  be  advisable  to  seed 
with  a  grain  crop  wht-n  an  (."xw-nflivc  aeeJ  mixture 
!s  ased  in  meding  permanently,  when  tW  lund  is 
Tsry  rich  —  the  grain  crop  wmild  lodip* —  nor  when 
It  ia  so  poor  in  cuodilion  that  it  could  nut  carry 
both  cropa. 


Xumber  and  weigiit  <if  griua  eeedgand  amotiJlt  totaw. 

It  i*  hardly  poAiiblu  to  give  tho  «it4ct  formul® 
for  seeding  Und  to  t^raae.  The  following  nolea  aro 
merely  sucfiiwtive  and  may  n«.-d  mud  ili  cat  ion  to 
moot  vari-ing  conditions.  Aa  already  stated,  varioas 
aathorities  have  awwrted  thai  lO.fifiO.flOO  to  20,- 
000,000  viable  grai«  and  clovur  si.-eilB  should  be 
aown  per  acre,  the  Irtwer  quantity  when  the  clovt-ra 
con;ttitut«  A  larc'i  proportion  of  the  tooi  mixtare 
or  the  land  ia  eei.'ded  for  but  one  or  two  years,  and 
the  larger  quantity  for  pftrmanent  gnua-Eiuid.  The 
following  table  has  been  adapted  uom  "  The  Best 
Foragti  PlanH"  l)y  St«fbter  and  Sfhn»tL»r,  and  frina 
it  caJculalions  may  be  made.  The  actual  number  of 
grains  in  a  pound  will  frequently  vary  20  i>er  ct-nt 
either  way  ;  for  example,  in  rMlcaned  fan^y  sewl 
there  are  fewer  graina  to  the  pocnd,  while  in  as 
uncli-anoil  Hamplo  frc« 
from  chaff,  but  containing 
many  small  mtn\iA,  the 
number  will  be  greater. 
The  reclean^  seed  weighs 
hdftvinr  i»r  buahet.  The 
nncleaned  seed  may  con- 
tain a  large  proportion  of 
chaff  and  in  auch  cue 
the  number  of  seeds  per 
pound  of  material  may  be 
very  low.  The  nnmbera 
given  are  per  pound  of 
pnreseed.  The  percentage 
of  germ  inatioii  of  avi-ragc 
aamplea  of  seed  is  fre- 
Quently  but  half,  and  even 
lesa  than  half,  of  that 
given  in  the  tabla.  The 
gfrminulivii  of  the  rye 
graaaca  given  in  the  table 
i^  a  little  bighi.T  than  ordinarily  found  in  the  United 
^tatea,  even  with  imported  aeaA.  I.nw  germinating 
power  may  \k  due  to  lack  of  uniformity  in  ripening 
the  need ;  to  part  of  the  aeed  on  a  plant  being 
matorM  before  the  remnindi-r,  fnijuentty  stiin  in 
nauadow  foxtail ;  or  to  poor  tnethoda  of  harvtwliug, 
aa  in  Kentacky  blue-graaa. 


PlI.    6M 


folk,   wlUi   t-wDBtr-fltv- 
laob  Unft.    Oli>»<l. 


KUB* 

KnmtMT  irf  cMlna 
tniivMvd 

AiBBBnt  t<t  MW  par 
Mra.  If  Kim  alon*. 
tUmndanl  anallly 

Wekbt  pfl 

WaUklafUJIMUM 

■mliH.  8tM  M 

par  eahUDn  1 

Pnnndi 

PoniMla 

Ponndi 

Awnloaa  brcime  cthb  .  . 

137.000 

3(t-W 

75-90 

13-14 

72,99 

KoDtaciiy  b]iw-gna  .  ■ 

&400,000 

15-20 

siym 

H-32 

4.17 

Oi«bar4-gr«M     .... 
P«r»nniirrye-gnai    .   . 

679,000 

20  35 

80-96 

12  23 

17.25 

836,800 

25-40 

9&-9S 

18  30 

29.7 

Italian  lye-ti^mai     .   .   . 

286,000 

30^-46 

9&-98 

12-24 

S&.1 

Hni4<iw  fHMue    .... 

818,200 

80-35 

7&-96 

iz-m 

31^ 

Sbcep^  fwcue    .... 

SSOAOO 

25-a) 

W-75 

10-26 

14.86 

Tall  oat-sraM 

158,000 

20-,-» 

SO  90 

tO-16 

62.89 

SlMiIowfoiun  .  .   .  . 

SO7,000 

20-26 

60-90 

6-14 

I1.0£ 

Xsd-top 

SjOQOjOOO 

8-18 

90-95 

12-40 

1.68 

Timothy 

i,i7asoo 

10-16 

»-9d 

4fi-48 

SM 

Abilfi!  cloTcr 

707jOOO 

10-13 

0^-98 

«MM 

14.14 

lUd  ckvvr 

sniooo 

10-16 

8&06 

60-64 

86.8 

Wfciteekmr 

liofioo 

10  12 

9&-9e 

60-64 

18.81 

AlfaUa 

200^600 

15-30 

tts-ta 

60-^ 

48X6 
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Tutting  trr/i. 

la  teetiat;  tiie  seed  for  Kermin&tiou  power  and 
purity  it  is  more  sat  iff  ac  lory  lu  wi-iKti  out  asamplu 
of  the  seed,  sepurute  tho  chaff  and  inert  matter, 
weii;h  it,  and  tWn  proci^d  tr>  miike  a  £«rniination 
t«)tt  of  the  n.'niaindt'r.  Fur  tuampte.  if  a  sample  uf 
awnln-iH  bniims  grjiaa  contain  Kl  |Kir  cimt  of  dirt 
and  ehaff,  jind  7.^  per  c*^»it  of  the  pure  seeds  are 
viable,  the  actual  gt^rmination  jxiwer  of  th«  sample 
ifi  67.5  piT  cuut.  or 

75  X  90       -_  . 

-ior  =  "-^ 

Mixing  tted. 

It  i)4  impurtant  that  eacl  kind  of  seed  bo  jnir- 
chuMil  svpiiratcly  in  ordur  to  jpiTcnit  «  Mmniiia- 

tion  for  purity.    When  Hatisliod  that  the  Roedn  are 
OS  desired,  thtj  dilTerent  ones  may  bt  tiiixt-d  for 


<^} 


m 


tig.  m,    Wlds-muiitb  eoElns  truck,  nriTS)  and  rcreralbte 
itnl  ticick  oiiilcr  lor  bar  laik. 

Rveding,  It  18  deairable  tli.it  sowli*  whicli  an;  of  s 
aimilar  sue  and  cliaracter  should  be  mixed  and 
Bfiwr  together :  for  pxample,  it  ia  moch  bittl«r  to 
mix  timothy  swd  with  any  clover  wliich  ie  li«fiig 
sown,  provided  that  both  are  boini;;  sown  at  the 
name  time,  than  to  mix  U  wit!  chaffy  Bcuds,  such 
an  Kentucky  Idne-Krass,  maadow  fi-8ciie  or  orchanl- 
gcuss.  [f  there  an*  two  coiupartmenU  on  tlieseud 
barrow,  then  clover  and  tJmotby  Hhatili]  be  mixed 
and  sown  in  one,  and  tli«  chaffy  xiH'ds,  auch  as 
meadow  fepone,  Kentucky  blu^-graag,  orchard-srass, 
rye-graes,  shoold  I>c  eowa  in  th*!  other  compoirt- 
inenL  Awnless  brome  ErafiH  i»  he  tterBovn  by  itself, 
since  it  reqnires  ditfcrvnl  treatment.  It  not  only 
requlfM  much  1ar^r  hol«»i  in  the  seed  drill  or 
barrow,  but  it  ia  necwwary  to  unvi^r  it  much  better 
than  miwt  of  the  other  Knuw  seeds. 

In  mixine,  take  the  »>«d  of  which  there  is  the 
greattet  Ifulk  and  empty  it  on  a  tight  lloor,  o  good 
ooment  bam  tlocr  or  xometliint:  of  a  similar  nature 
being  desirable  :  empty  the  ni-xt  lurgtrst  quantity 
OB  top.  and  to  on,  putting  the  seed  of  which  there 


in  the  leant  amount  on  the  top  of  the  pile;  with 
8COOp-flbor«la  prnceed  to  turn  over  the  pile,  patting 
it  on  a  new  busv.  A  skilful  man  will  give  the 
ahovt-l  a  twist  by  a  mere  turn  of  the  wrist  vbivh 
will  insure  vf?ry  good  mixing  of  thediiferanl  tteeda. 
When  tbij  bulk  of  ihv  pilv  has  Iset'n  made  on  the 
new  Bite,  the  remaining  seeds  should  be  swept 
towaiv!  tho  n('w  jtilo)  and  tho  operation  repeated. 
Four  or  five  turnings  will  prohaMy  be  necessary  to 
Secure  a  cont)>k'te  Uc-iiding  of  the  dilTerunl  Bcuds, 
and  the  proceaa  should  be  continued  until  a  perfect 
mixture  ha'*  Wen  Re^-urt-d. 

Examples  of  seed  mixtur»i  which  would  furnish 
20.00Q.OOO  seeds,  and  the  weight  of  same : 

fbr  Kay  and  fail  patfurv.    Heavy  land.    Short 
dDrntion.  W*iibiat 

Br*.  tU- 
KMMl. 

•Rmothf R.400.0M       11.44 

AlsUe 3.3O0.OO0        4.G6 

White  clorer  ....    S,SIX)^CMM)        4M 

20,000,000  30M 
Par  hay  and  petturt. 

Timothy 10,«)0,0m  &U 

KeDtvcky  hla^-graaa   .    2,000,000  0.82 

Or«hard-KrsM ....    1,400,000  2.42 

Alaike 3,»X),(>00  4.66 

White  clover    ....    3,300.000  4.46 

20.000,000  20.90 
For  Sag  aaJ  puMurt. 

Timothy 8.000.000  6.84 

Kentucky  Mne-Kraai   .  2.400,000  1.00 

Orchard-Kraaa  ....  2,000.000  0.46 

]le«d<nrfoxt<dl    .   .    .  1.000,000  1.10 

Aliiko 8>0.000  4.06 

WhitQ  clover  ....  S,300.000  4.46 

2Cl.UUO,l<iO  21.62 
FW  hay.   Hi'ary  luum. 

Rod  clover 2.790.000  10.00 

AkikB 2.121,000  ROO 

Timothy T.OtW.OOO  6.06 

Red-tup aoOO.000  1.S2 

20,000,000      S0.3S 

For  uaetarc,  for  two  years'  dtiratios,  the  Ontario 
Agricultural  Colloge  eowa  per  aero :  T  lbs.  red 
clover,  2  Itw.  aisike  clover,  4  IIm.  timothy,  fi  Iba. 
orchard-gra:<«.  1/  wanted  for  hay,  the  orchard- 
grass  is  omittecL 

For  |>t>rmant'nt  pasturii  the  name  anthoritiM 
advise  r  -1  Iba.  orchard-grass,  4  lbs.  mi^ow  feecoe, 
3  lbs.  tall  oat-graw,  2  lbs.  timcthv,  2  lb$.  meadow 
foxtail,  5  Ibe.  alfalfa.  2  lbs.  alsiVe  clover,  2  Iba. 
white  clover,  making  24  IIm.  ]<fr  acre  in  all. 

For  wut  laad  in  Kcw  England  for  meaduw. 
fj.  R.  Jnneti.  of  Vermont,  suggests,  per  acre,  10  lbs. 
timothy.  6  lh«,  s)«lko  clover.  4  lb*.  rocloAned  rod- 
top,  id  lbs.  fowl  meadow-grRM,  in  chaff.  Sow  ia 
midmmmer  withont  a  nursccrop. 

For  meatlov  in  &  shady  plucv.tht-  same  aatbority 
BuggestAt  per  acre,  1  bos.  orvhard-gran,  <>  llw.  tim- 
othy, 3  lbs.  meadow  feaoue  or  Kentucky  bluvgraas. 
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8  11)8.  red  clover,  3  lbs.  al^ike  clovor,  und  2  U)  4 
llut,  of  meadow  ittxtail  if  obtninable. 

For  |ia»turv  in  Vi'rnwiit  the  etiniu  authurity 
recummen^.  yvr  acre,  8  IIm.  timothy.  4  Ibn.  re- 
clean^  reii-t(>[>,  7  Ib«.  Ktinlucky  bltn'-jiraK'*,  2  llis. 
orchanl-^riuHt,  2  Iba.  niL^uluw  fi<scij(>,  3  [bit.  red 
clover,  »  lbs.  ubiike  clover,  1  lb«.  whito  clover,  and 
1  or  2  Ibtt.  mi'iubw  foxtail  if  olitninnble. 

In  w€«tem  Now  York  the  writer  is  ubidk,  for 
Bjwiiit;  on  vM  paaturwi,  a  mixture  of  2  to  3  IIm. 
timothy,  2  Iba.  red>top.  4  IIm.  Kentucky  lilae-KraA.^. 
S  Ibef.  meadow  feocue,  2  \\t».  im^ulow  foxtxil,  if 
good  rmnI  U  obtainable.  2  to  ^  IIks.  hkI  eluvt<r,  {  to 
1  lb,  akike  clover  per  acre.  On  heavy  clayn,  2 
IbR.  Ctinfulii  blut'-gnuw  mi^ht  h<<  inrlud^^x]. 

North  Carol  ina  Kxperiment  Station  (Bu  lletin 
NOb  LGtii  Uftcd  tho  following  mixlurnt,  ^ct  ucrv.  for 
one  crop  <if  hay  and  thtrn  to  be  paHtured  for  2  or  3 
yearn:  HI  lbs.  tail  oal-gra*!.  5  lbs.  orcharJ-Krawt. 
1  I)).  ri^-t(iii,  2  11m.  Kt^iitut'ky  Mue-icraiw,  7}  llui.  r«<d 
clover.  Another  mixture  u«>d  was,  per  acre :  14 
Itw.  arc  hard -grn»n,  7^  lb«.  ri«l-top,  7  Ittit.  KentucWy 
blue-gratw,  5  Iba.  rud  clover,  2^  ll»,  whit«  clov«r, 
I  lb.alsikeclovi>r.  Anvlher  year  lh«  following  waa 
uHL-d,  per  acre :  10}  lbs.  orchard-^aHi,  7  Iba.  Ken- 
tticky  blae-Kraafl,  li>i  Ibj4.  tail  <)al-i:mHa,  Iji  Iba. 
iii>.-adow  foxtail.  7  Ibtt.  Canwla  blue>^aM.  SJ  lbs. 
red-top.  J  lb,  white  clover.  4  lb«,  red  clover. 

For  »niith>trn  static  for  hay  how  3  lbs.  p>.<>r  aore 
of  Bermuda-gras^,  j^ood  imp'^rted  seed,  at  any  time 
till?  ground  is  moist  or  likely  to  continue  »o  for  vamv 
timf.  This  pass  ia  geDurally  started  by  planting 
piwra  of  B(K]  or  cuttiiijpt  of  the  umiiTground  sU'ins. 
owing  to  difficulty  ia  securing  good  seed.  Texas 
bliin-grawi  (Poa  ariicha\i'era)  ia  usually  Htarti.<d 
froiD  cuttings  In  th«>  eamo  way  aa  BermudB-gruHti, 
althooffh  seed  ia  Bometimc^ii  noivn.  Rcccae-gnuu  or 
Schrwor'a  brom«'  gra.^  is  uown  nt  tho  rato  of  on« 
bushel  per  sen;  in  Augant  or  .SepteinlH>r.  One-half 
bunliel  i>f  reecuo-Kfana  and  a  few  pounds  of  bur* 
clover  make  a  good  hay  crop. 

For  paatnrA  in  M  in.'tiiciippi,  Lloyd  auggwta  carpets 
grass  and  leapcxi^xa  fur  the  Kaaily  valleys;  swnlees 
bruDie  (tram,  cral>-graaa  and  Mexican  clover  for  the 
upland ;  and  turf  oats  and  hairy  vatch  for  winter 
and  early  spring  grasing.  Orcbsrd-grasa  ta  aUo  a 
flAefai  tilnnt.  Fur  wist  and  seepy  land  sow  rul-top 
and  alaike  clover. 

For  paatLtrv  in  wext«ni  Nf  hraRka,  Priifei*Aor  T^yon 
BQgseeta.  \ivt  at'tv,  4  to  6  lbs.  orchanl-graxM,  6  to 
10  Iba.  awnlesa  hromc  grani,  H  to  14  ihs.  mi^atlaw 
fwOBO,  and  a  KmaM  amount  of  alfalfa,  Kentucky 
blne-gTaesand  whit«clov«r.  Tho  amount  of  meadow 
fflMue  may  bo  iniTvouwd  in  tho  Dnuihcrn  part  of  the 
state  and  the  hrome  gra.>w  in  the  northern  part. 

For  hay  fitr  two  yvun  and  then  piwlurv.  alfalfa 
may  bv  »own  with  awnleas  brome  grass,  meadow 
fffiwae  or  archanl-gra.tii,  Howing  20  to  STi  lbs.  of 
alfalfa  and  li^  t/i  2i.)  Ib«.  of  the  grass  F«od  per  acre. 
The  alfalfa  will  occupy  the  land  for  the  first  y«ar 
or  two,  aftt-r  which  tbu  groMes  come  in. 

ifiiehinai/or  totving  gram  ivtd. 

In  aortheafltem  Unrbed  States  it  ia  customarj  to 
WW  tho  tnnatby  in  the  fall  at  tJu-  time  tho  land  ia 


sown  to  whotttt  an  extra  hopper  being  provided  on 
the  grain  drill  for  th^  purpose.  If  clovur  in  used 
on  such  laud,  it  is  gtiierally  sown  in  the  spring 
either  with  a  set»d  barrow,  which  frp-ijuently  Ea 
mad«  ten  tn  fourlH-ii  fwl  wide  and  piwhwl  liy 
hand,  or  by  means  of  one  of  the  hand-weder*  of 
the  Cyclone  or  othur  tywi,  whlph  ooni'i.'JU  merely 
of  a  revolving  di«k  which  itcntters  the  need  ;  or  it 
may  bo  sown  by  hand,  la  manycasce  it  ied«vtntbl6 
lightly  to  cover  tlic  M.-od  ;  the  wt^xlcr  with  a  i^eed- 
box  attached  in  an  admirable  tool  for  such  work. 
Thb  tool  is  mountn)  on  two  whe^K  which  furaiith 
the  drive  for  the  seeder  and  enable  the  operator  to 
rido.  [Seopicluresofiteeding tools, pagOH  133,IH7.] 

HTiy  gnuKi  "run  mtt." 

The  same  plant  cannot  occupy  the  same  piece  of 
land  for  an  indefinite  perirKl  of  time.  OraRticn,  lilie 
utlier  jibntii.  live  and  die  ;  they  tend  to  run  out  or 
diH&ppear.  Farmers  find  it  necessary  to  re«ecd 
mori.-  or  Ivax  oft^'n  if  the?  wii«h  to  maintain  tliu 
grass  on  tho  Bamo  land.  Tnero  are  several  reasons 
why  graMw  rnn  out: 

(1>  Tho  plant  may  Uvo  it«  nonnat  lifs  and  then 
dii;.  The  duration  of  [ifQ  of  moat  graaMe  lb  not 
undcmUiod  anil  littlo  i»  known  regarding  the  inlln- 
ence  of  gracing  or  cutting  on  their  lives, 

(2)  When  a  plant  dit's  thu  U^ndency  is  for  somo 
Other  plunt  to  take  its  place;  Ju>it  at  oak«  may 
follow  hemlock  or  pines,  so  wee«lB  take  the  placea 
of  grasses  unless  prevented  by  thu  farmer. 

{■it  The  chan(,'i:a  in  the  texture  or  condition  of 
the  soil  influence  the  herbage.  When  land  'ia  newly 
sei^dml  certain  gra.ises  may  thrive  which  will  not 
do  so  when  the  wiil  liec»me«  nioro  compact.  Tlio 
trv'oding  of  animiilut  further  compacts  the  soil  and 
it  it  not  80  wril  "  a^-mt^'d."  The  a  ir  ipac«  in  tho  soil 
iB  partJally  maintained  by  the  doath  of  plsnta  ond 
decay  of  thvir  rtKit^. 

In  tho  Gonasee  valley  on  Dunkirk  clay  soil,  when 
it  haa  been  eroded,  Canada  blue-grnfM,  oieye 
daisit«  and  whiUi  clover  constitute  the  bulk  of 
the  herbage,  but  if  grazod  for  twenty  or  thirty 
yean),  tho  land  improvca  sttiHoiifntly  no  that  Ken- 
tucky blue-grass  bogfau  to  como  in  and  in  two  or 
tliruQ  dt-'cadiM  nivn:  tlw  hvrbag«  cuntnali*  largvlv  of 
Kentucky  blue-gra»,  meadow  fescue  and  wbtte 
clover. 

14)  Climatic  conditions  are  important.  Late 
spring  frosta  kill  early-growing  or  early-maturing 
ffrunA-A,  M  OTchard-gram  and  meadow  foxtail ;  bat 
if  such  are  pTOtectott  hy  manure,  or  even  cut  atniw, 
thi.-y  may  aunrire  similar  conditioaa.  Favorable 
spring  woatJior  may  enable  such  grosacs  to  dardop 
nnuAually  veil,  and  crowd  out  Inter  •growiDft 
aiHwies. 

(Changeable  BDtunn  and  winter  weather,  freeting 
snd  thawing,  and  even  heavy  rafns  are  moro  In- 
jQrioas  to  some  grassea  than  to  others.  On  th« 
heavy  clay  lands  of  Now  York  the  chief  factor  in 
determining  the  life  of  al&ike,  red  clovor  and  ereti 
timothy  is  the  winter.  In  changeable  wintere 
many  of  the  ptantJt  htv  heaved  out  and  their  placeis 
are  Ltt^r  taken  hy  oxeye  daiaies,  liTo-for-4>ver  and 
oth«r  w««d«.  . 
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Drought  injures  grasv-lanit  in  lu^veral  ways.  It 
not  only  reduces  tho  water  conU'ni  of  the  soil, 
because  of  which  Humc)  gnuwwii  Kutft-r  mure  than 
olhi-re,  but  it  caoses  the  soil  to  bake  and  crack  and 
w  injure  Ihu  roots.  Under  each 
coniJitiona,  de«|>-rootBd  trrs'Wf-H, 
as  tall  nat-griut.<(  and  awnless 
brome,  may  survive:  sud  ^awcwi 
hitvinf^  nar- 
row, briatl«- 
like  loArcA, 
each  an 
ehwjj's  fee- 
cue.  t«id  to 
increase, 
while  such 
graemott  as 
red-top.  which  have  Hat  leavos,  will  lo«e  ground. 
Thufl  the  changing  Rt^anunn  may  \}s  ono  of  the  prime 
causes  for c'hant^i-a  in  thv  hLTbagi;  of  a  pasture. 

(5)  Injadiciotis  manaRernenL  Timothy  may  be 
rainwl  by  too  iiarly  cutting,  time  not  having  hi^iTi 
givHQ  fur  food  to  be  MtunMl  In  its  thickened  niora, 
whioh  would  tide  the  plant  over  the  summer 
droughts.  Gracing  too  clowi  ha*  the  same  effect, 
eap&ciaLIy  if  done  late  in  th^  fail.  {Imsita  may  be 
pullfd  up  by  uiitmuls  or  thu  land  muy  ha  puachct) 
oy  the  Block  if  they  are  turned  on  when  it  is  too 
wet, 

Certain  grasaes.  such  aa  timothy,  are  perennial 
by  means  of  stolons.  Th*  atoi^rs  xm.  formod  al)oiit 
the  Mann?  ttm»  thp  w*fi  i?  d&veloped.  Anything 
which  prevents  ths  formation  of  tlic  stolon  cansea 
tho  death  of  tho  plant  and  a  bare  npot  ia  the 
puton. 

Rtiuivaiion  of  vwrn-out  vuaJ&iri:  and  pasttcre$. 

On«  of  the  bent  ways  to  r>-nt'W  grajus-la  rul  or  to 
maintain  it  in  ROod  condition  is  to  fatten  cattle  or 
shoL'p  on  it.  fv^ing  tho  animals  concvntnitod  fcoda 
and,  in  aome  caaea,  hay  and  forage  in  addition. 
Sheep  are  most  hiehly  e«t*^mwi,  liecauac  tlu-y  eat 
so  many  weeds  and  becaiune  their  droppings  are 
iicattored  uniformly  over  the  land.  In  the  case  of 
cattlui  or  honuM,  the  droppings  should  In*  diatrib«tt<d 
every  two  or  three  months  by  running  a  chain 
harrow  or  a  wwdvr  ovur  tho  laiid. 

The  application  of  barnyard  manore,  lime  or 
fertil  i?j.'rH  !«  prufitablti  in  many  caws.  Barnyard 
manure  h<is  a  mure  Uuting  iailuence  than  mwt  fcr- 
tiliz^rR.  To  dftterniite  which  in  tho  mo«t  profltable 
fiirtilriKir  to  use,  a  fertiliier  tent  should  bo  made 
and  maintained  for  a  term  of  yc-arit.  Limo  may  be 
applic"!  at  th*  rat*  of  1,000  poandn  ikit  ncro.  onco 
in  every  three  to  five  years.  In  addition  to  the 
above,  the  piwturv  ahould  bflwrmwi'J  in  tliu-iprlnK 
or  fall  as  soon  at  it  shows  signs  of  becoming  thin 
or  ood-bound,  tli<*  disk-harrow  ht'tng  an  *»Koelleiit 
tool  for  the  parpoee,  although  tho  s]>ring-loothod 
or  apiko*toolhed  harriiws  may  bo  used  in  some 
caM«.  Th*  wi>*d«  should  be  mown  either  onc*^  or 
twice  a  year  before  they  bloom,  and  liberal  appli- 
cations of  grBBB  somI  miidv  evory  two  or  Uirtv 
years,  in  spring  or  fall  after  the  harrowing.  Under 
such  •  management,  not  only  may  land  that  is  now 


good  meadow  or  pasture  be  maintiuned  aa  ncli, 
but  much  of  the  poor  meadow  and  paataras  of  tlw 
country  may  be  converted  into  good  osw. 

Iiii^raturt. 

SpiUman,  Farm  Grasses  of  the  United  f>tatea, 
Orange  Jodd  Company.  New  York  City ;  Sutton, 
Permanent  and  Temporary  Pasturea,  London ; 
Fnmu'rs"  Bulli'tinn  of  thii  Unitt-d  Slates  I>(»i»art- 
ment  of  Agrit^ulture,  Washington,  D.  C,  No.  Ill, 
thii  Farmer's  Inttrost  in  Good  E<«i,  and  No.  123, 
Ited  Clover  ?«ed;  Division  of  Agioatology,  United 
Statitt  Dt'iiartm^nt  of  AgricDlturt\  tlalletin  No.  1-1, 
Economic  Griuwes;  Praser,  Pastures  and  Meadows. 
Pannem'  Heading- Course,  Bulletin  Ka.  10,  New 
York  State  Collegt<  of  AgTlcuItiiri>,  Ithaca,  New 
York  ;  Same,  Pastures  and  Meadows,  Report  of  the 
Ruroau  of  Pannvn'  Institute*  of  New  York,  1903, 
pp.  Zir>-29Fi :  Flint.  Oraaees  and  Forage  Plants, 
J.  H.  Sundors  Publinhine  Company,  Chicago ;  Shaw, 
Grasses  and  Clovers,  etc.,  Northrnp,  King  A  Co., 
Minneapolis,  lAOri;  Same,  Clor^rs,  Orange  Jodd 
Company.  New  York  City;  Wallace,  Clover  Cut- 
ture,  Iowa  Homeatead,  Des  Mtiinefi,  Iowa,  1892; 
Benl,  Tho  Grasses  of  North  America,  two  Toto., 
Henry  Holt  &.  Co.,  1897 ;  Fream,  The  Complete 
Oraaii.ir,  If^OS ;  Kilicbrew,  Grawtw  and  Forage  J 
Plants,  In  addition,  there  are  very  manycxcelloDt  1 
disc-uasions  in  the  publications  of  the  national  De- 
partment of  Agriculture  and  of  the  various  8 tat« 
and  provincial  experiment  stations,  (S*e  njferencea 
to  lifrntiiroiindi'Tr  various  arl  idea  on  forage  planta 
and  under  the  article  on  Greats.] 

Grasses  and  Clovera  Used  In  Meadowa  tod 
Pastures. 

By   W.  J.  Sjiitiman. 

Tho  number  of  American  grasses  is  well-nigb 
countlvas.  It  U  not  thi.'<  pur[iost^  of  this  Cyclopedia 
bo  conFtder  all  of  them.  The  best  that  can  be  done 
istosi^t  forth  the  mere  importaab  featuree  of  thoee 
that  are  of  leading  economic  Importance,  and  to 
suggest  to  the  reader  their  luiea  and  raage  of 
adaptation.  Tho  proiient  aitii^le  treala  diienv  of 
the  cultivated  graSHt^  and  cloven.  Themeeecaing 
article  considers  native  meadowa  and  paatnree  for 
the  rungee. 

Plaee  in  tht  cropping  tj/rtem. 

With  reference  to  the  position  ocenpied  tnr  Om 
grasKt'S  in  the  cmpping  sytttem,  we  ma;  diTMe  Vbt 
United  States  more  or  lees  arbilrarily  into  six 
divisjan.i.  Tho  timt  and  most  important  of  tbeM 
divisions  comprisea  in  a  general  way  those  state* 
in  whii'h  timothy  and  clover  and  blun-grafw  art  tbt 
principal  conntitacnts  of  amble  gntss-lands.  This 
region  lies  north  of  a  line  from  Virginia  to  Kanaaa, 
and  euat  of  a  line  from  Kaiutas  LoeastArn  North 
Dakota.  In  the  .Appalachian  region,  and  io  tbeltme- 
ittonc  soiU  of  central  Tennc«fo«,  are  found  aoattirrti 
extensions  of  th'>  area,  while  New  England,  for  the 
moH  pnrt.  should  l>c.  considered  separately.  Out' 
lying  areas  urc  found  more  or  lew  generally  dis- 
tributed in  the  northern  half  of  the  Rocky  monn- 
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tuin  statt^  and  the  nurthem  h»lf  of  ihe  Pacific 
coast  AtaUiii.  lii  thi*  reKi'in,  which  we  m.iy  appro- 
jiriaU-lv  call  ihe  timothy  r*(iion,  tho  lype  of  rota- 
iioD  which  prevails  very  gent^rally  on  f^rmBwhtre 
rotnCion  U  practiced  is  corn,  foUuwinl  by  smull 
grain  laaually  wheat  in  the  southern  part  and  Data 
in  ihti  north),  with  timothy  and  clovi^r  snwn  with 
thv  tiinall  i^r&in.  Do  tha  best  farma  th>B  grass  ia 
cut  fur  hny  one  ar  two  yean  and  is  sometime!) 
pji^turcd  on«  or  two  y»ars  more  before  beitiK 
broken  up  for  corn.  On  poorly  monag^d  farms, 
which  aro  hy  far  thu  more  numerous,  the  gnia«  is 
left  down  for  an  indefinite  number  of  yearn  until 
weeibi  espAcially  ailaptvd  ti)  nit^iadtiw  lands  cn^ep 
in.  rvodering  the  hay  of  infericr  quality  and  Rreatly 
reducing  the  yinld,  Bocauwi  of  thin  prncttco,  thli 
avcrsBc  yield  of  timothy  and  clover  hay  in  this 
country  is  only  about  a  ton  and  a  quarter  |x;r  acn;, 
whiTfOS  it  could  easily  hv  mudu  two  tvas  by  a 
proper  aystt-m  of  rotation,  combined  with  the  heat 
vae  of  farm  mamiivs. 

Id  New  England  we  find  a  marki>d  modification 
of  the  rotation  type  prc^iiiHnj^  (icnvrnlly  ovi-r  the 
timothy  region.  On  many  of  the  best  New  England 
farou  the  small  grain  i»  omitted  from  thiit  rotation, 
tho  fpraat  tuxds  boing  »own  dirijctly  in  the  com  at 
the  Tast  cultivation.  Thia  operation  in  New  Kng- 
land  is  calldi  "atiickini;"  the  land.  On  kckkI  New 
England  dairy-farms  it  us  customary  each  year  tii 

Flow  np  about  a  third  or  a  fourth  of  lh»  artwit' 
and  which  most  n«>dK  r('newing.  This  plowed  land 
in  then  fertilized,  planted  lo  com  {aonwtimea  peas 
and  oats  or  other  cereal  crops),  and  then  restocked 
with  crass  at  the  earlivM  op|iort unity. 

A  dilTcn-nt  m<Kmicati<in  of  the  prevailing  rota- 
lion  of  the  timothy  region  is  found  in  cortain 
Mrts  of  the  Pacific  Northwdst,  mainly  in  we«tyrn 
Ort-giin,  and,  to  some  exltsnt,  in  weatem  WashtnR- 
ton.  In  that  awlion,  iiu:tti:ad  of  following  graas- 
IuicId  by  a  cultiv utvd  crop,  it  b  muro  u.sna]  to  how 
sm^l  er&in  in  the  aprin^,  n^pt-i-inlly  ntiUi.  TMa  h 
followed  ths  next  year  by  a  cultivat>.-d  crop,  after 
which  fall  grain  h  sown.  Timothy  ia  Bown  with 
thi^  f.ill  grain  and  clover  addud  ia  tho  spring.  Tho 
KStfon  for  thin  arrangement  of  crops  in  found  in 
climatic  conditions.  Sod  land  cannnt  bt>  broki^n  «p 
and  flown  lo  com  !a  the-  apriug  becauae  of  the 
absence  of  summer  rains.  It  would  be  too  dry 
during  thi'i  summer.  Tliu  sixl,  thtrL-fore.  mmit  he 
broken  in  tliu  fall.  Land  being  thu»  made  available 
for  oatly  spring  opomtionjt,  it  ia  lhi.<  logical  place 
to  mv  oate.  Ifecaute  of  the  absence  of  summer 
rains,  the  oat  land  cannot  ho  propnrod  for  wh^at 
In  tho  fall.  On  tho  othi-r  hand,  it  noe  b«en  found 
that  wheat  can  Ik  sown  aft^ir  a  cultivated  crop  Jn 
the  fall,  with  c^cdli-nt  rt-nults. 

In  those  flections  where  alfalfa  is  the  principal 
maadow  and  iiiulnrt,-  cropv  as  it  is  in  all  trrigaUid 
BOctioM  of  tli(^  \Vv4l  and  is  rapidly  bccomioj;  ho 
aloQf;  the  eaat«ra  edge  of  the  Plains  region,  rota- 
tion*, whtn  thoy  aru  u««d  at  all,  are  arranged  with 
reference  to  tht»  crop.  The  bnd  is  usuiUly  left  in 
alfalfa  for  a  |>erii>d  of  thrv-c  to  five  nr  more  years. 
WIkh  first  broken  up  it  ia  devoted  either  to  a  culti- 
vated crop  or  a  small-jcrain  crop.  Thia  U  osually 


followed  by  eugar-beets  or  pulatoes  (sugar-beeta 
are  not  (frown  the  first  year  aft«r  alfalfa  beeaoaa 
the  Urge  root^of  tho  alfalfa  intcrfi-re  wilh  th<-ir 
cultivation).  The  land  is  then  again  devoted  to 
small  grain,  with  which  alfalfa  \»  nown.  Thc-ro 
are  nnmerous  variations  of  this  general  type  of 
rotation  in  lht>  section  in  (jnestlon. 

In  the  South  rotation  of  crops  is almuHt unknown. 
In  a  few  inatoncoa  it  in  t>eginning  to  tw  practiced. 
One  of  the  U-at  rotations  in  nny  part  of  the  coun- 
try in  widely  adapted  to  conditioiM  pi'evailing  in 
the  South.  It  consists  of  cotton,  followed  by  ourn, 
with  which  cflwpeaa  are  sown.  This  crop  is  followed 
by  a  winti*r  crop  of  oats  and  a  nuniiticr  crop  of 
cowpeaa.  This  gives  four  crops  in  three  yearn, 
leaving  two  Idnnk  apacwito  be  filled  by  coviT-crop* 
or  green-manwres,  namely,  between  the  cotton  and 
the  corn  and  between  the  cowpeas  and  the  cotton. 
In  thia  rotation  permanent  or  scmi-pcTmanent 
gr.iasea  have  no  place.  When  liviwitock -farming 
bH>comes  general  in  the  South,  and  John^on-gntss 
has  spread  over  all  the  territory  to  which  it  ia 
adapted,  which  it  iiltimaUdy  will  do,  there  is  a  typo 
of  rotation  including  Johnson-gm^a  which  will  bo 
good.  It  cloflely  rcstembles  that  just  outIini,-d  and, 
in  practice,  may  bo  identical  with  it,  but  with  the 
Johnson-griias  added.  It  will  cnnaint  of  cotton 
followt-d  liy  corn  and  cowpi-a*.  the»o  by  a  winter 
crop  of  oats.  After  tho  mats  are  harveated.  tho 
Juhnnnn-grnxfl  is  allnwiHl  to  como  up,  and  turniflhea 
two  eropa  of  hay  the  lirst  year.  The  next  year 
it  furni.-thi.-s  thrt-o  cuttings.  If  then  it  i^  need  an- 
other year  for  pasture  without  disturbing  the  floil, 
Ita  rootetockit  dime  very  near  the  Burfuce  and  iL 
can  be  broken  up  for  colton  and  got  rid  of  almost 
OS  eaiiily  as  Kt^ntncky  blue-gnLSH  in  tho  North.  In 
breaking  up  the  koiI  fur  cotton,  however,  it  is  of  the 
□tmost  importance  not  to  plow  over  four  tnchea 
dcvp,  for  if  the  ro<jt«tockj  be  huriod  decpiT  iheiv 
is  great  difficulty  in  eradicating  the  era»>.  On 
farni.-i  when;  the-  flrat  tjiie  iif  miulhern  mlation 
ia  usfd  ibtTi*  ia  uUvaya  mure  or  less  permanent 
RraRs-land  usually  devoted  to  liermoda. 

I.  "Vhe  Tiuotht  RecioK 

As  already  intimated,  the  principal  grans  crop  of 
thu  timothy  rt-pon  conaUte  of  a  mixture  of  timo- 
thy {Plilcum  praienae).  Pig.  53G.  and  red  clover 
(Trif"!iujn  prtUenK),  Fig.  fi71.  Thia  crop  osuall; 
follows  wht<at  or  uatR  nnd  pr^cwle^  corn.  The  mix- 
ture is  left  down  by  tlifferent  farmers  from  on« 
year  to  an  indefinit«  Jenjifth  of  tim».  In  the  shorter 
rotations  on  well-mana^  farma,  two  tona  of  hay 
per  acre  an.'  qkuhI  and  the  rtry  beet  farmers  sccura 
three  and  a  half  to  four  tona  per  aere.  The  longer 
the  graaa  remaina  down  nnder  ordinary  manage^ 
ment  the  lower  the  yi<*ld.  After  three  or  four 
years  the  yield  usuall;  falls  below  one  ton  per  acre 
and  tho  hay  con«(at8  largvly  of  woeds. 

Timothy  ia  asually  sowa  in  the  fall  with  wheat 
or  other  fall-aown  grain.  It  may  be  sown  at  tho 
same  time  aa  the  grain,  from  a  special  mttHUMi 
compartment  on  the  grain  drill,  in  wnich  oaM 
aome   farmeni  ullow  the  timothy  seed  to  fall  in 
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Jront  of  tKe  Krain  Uoas  no  Ihnt  it  M-ill  be  covered 
by  the  itrill :  otherH  allow  it  ta  fa.ll  behind  tiw 
drill  hoa*.  eitliiT  covmnK  i^v  Htwil  iatvr  liy  mL'nn« 
of  a  liRhl  harrowing  or  bruahing  of  th&  land 
or  luaving  it  to  Iw  Unnlly  cov.'ri'd  hy  rnin.  Thp 
quantity  of  timothy  seed  ueaally  eown  under  such 
circ;uiiutan««s  wits  from  foar  to  twenty  pounda 


j'^ 


n 

TtK.vn.    Bed  cKivci. 

per  acre,  alltionifh  Un  farmers  sow  1«8&  th&n  eight 
or  more  thun  sixti^ii  puiiiidii.  One  p^k  (eleven 
pcnindfl)  b  jo^rhapi^  about  the  average. 

Thtfi^lover  i»  added  in  tU««|»riiiK.  There  are  two 
general  cnetliodB  of  sowing  th«^  clover.  In  tlii>  ttaxt- 
ern  twi>-thirda  of  thrt  tirawthy  belt  and  rather  gen- 
erally in  the  w»it«ra  third,  it  iit  cu«toni(iry  to  wiw 
IW  clover  wvd  in  iatc  winter  or  e«rly  spring,  usn- 
ally  in  F«bniury  or  carlv  in  Mtirch.  i:ith<.*r  on  light 
snow  or  at  n  tiin«  wncn  thff  grDond  is  lightly 
frozen  and  craclt-d  "Jioni-y-fimib"  fiL<hion,  leaving 
the  wed  to  be  covered  by  nntnnil  ■prvcesse».  Thus 
mi^thod  hux  U^ion  fairly  natLsfai^tory,  though  it  is 
thought  not  to  be  aa  reliable  as  the  following.  In 
tho  western  third  of  tfio  timothy  region  the  bett«>r 
claaa  of  farniere  wait  until  the  ground  is  in  condi- 
tion to  harp)"'  bL'fom  sowing  clover.  The  seed  ia 
th«n  BOWR  and  the  ground  hurrowol. 


The  qaantity  nf  clover  »t*d  sown  on  limotlry  asd 
whi;at  in  the  sitrinu  in  thi^  inaniuT  b>.  gt>nerally 
spu^iking.  ubout  the  name  (by  weight)  as  the 
Huantity  of  timothy  seed  sown  in  Uu-  fall.  $nm« 
farmers  now  more  clovpr  than  timothy  per  acjv; 
othora  en>w  Whs.  The  average  quantity  tiuwn  iit  prob- 
ably about  twulvo  pounds  ikt  ucri^  This  is  six 
quarts  of  clover  seed,  while  it  would  require  a 
little  ninr^  than  viglit  quarts  of  timothy  Mwd  to 
w«igh  twelve  puundK. 

Because  of  the  prevaioncG  of  tho  irtwa  that  timo- 
thy mu3t  he  sown  in  th*  fall  with  gntin,  lees  timo- 
thy is  grown  than  formerly  in  tmnve  of  the  beet 
agricultural  suotiuna  t>f  thi:  West  whLTo  wheat  lias 
been  largely  ahandoned.  It  haA  been  ahawn  in 
rw:>?nt  years  by  the  practice  of  swme  of  the  ino*t 
auccesBfn]  farnien)  in  the  cflimtry  that,  except 
along  thv  wi-iitiim  fdgo  nf  the  timothy  region.  on« 
of  thij  moat  sati^ifactory  practitva  ia  to  sow  timothy 
and  clover  together  on  wvll-prvparvd  land  in  lat« 
summer  (nul  narly  fall),  ttiough  s«mo  farnicm 
aow  an  late  as  the  middle  of  i>eptfnibfr.  This  in 
considcn-d  laic  sowing  by  fnrnicrtt  who  practice 
thia  method.  When  aown  thns  without  a  nurae- 
crop,  a  full  crop  of  hay  is  prwinci'd  thi>  m»xt  year, 
while  if  aijwn  as  tiret  above  ontlined,  a  crop  of 
hay  is  not  taken  until  the  second  summer.  In  tbe 
weatern  odge  of  the  timothy  region  this  metbod 
hiw  not  been  found  to  hn  entin-ly  aatiHfactory. 
Thero  is  Um  much  danger  of  wvi-rc  drought  in  lal« 
summer.  In  that  section  a  few  progressive  fannera 
havn  found  that  clover  at  li-ant  may  bo  sown  in 
com  at  the  last  ctltivation,  ami  thitt  a  good  stand 
can  be  tw.inn-d  by  thia  mfthoil  with  x»-rlinp«  mor* 
certainty  than  with  any  other  meth')d.  In  some  in- 
stances in  miuthwcakrn  Mt(u«"iiri,  the  l)ett«r  class 
of  farmem  sow  timothy  alone  in  the  early  fnll  and 
add  thit  clflvi^r  in  the  spring  aft#r  the  land  is  in 
condition  to  hitrrow,  Thia  niL'tbod  bag  ]»rfiv«l  very 
satisfactory  where  it  haa  been  tried,  furnishing  a 
modemto  crt-p  of  hay  thv  firrt  y<Ai. 

It  is  known  that  timothy  may  be  added  to  a 
clover  sod  ut  any  timi.-  by  mowing  the  timothy  in 
the  early  fall  and  harrowing  it  in.  Likewise,  clover 
may  be  aildini  to  a  timothy  aod  at  any  time  by 
sowing  it  fairly  early  in  the  iprini:  ami  harrowing 
the  BwJ.  As  already  stated,  timothy  and  clover  are 
sown  vrry  g>-ni>rally  in  cum  at  thrt  Inst  cnllivation 
in  New  t^ngland.  with  excellent  reeulta.  In  Uiftt 
section  corn  is  grown  m«*Uy  for  nilage.  Thia 
leaves  short  com  stubble,  which  ia  hiirvcstcd  with 
the  hay  the  first  year ;  hut  since  on  good  famm 
this  hay  is  fi*d  on  thu  place,  the  corn  stobbk  ia  not 
very  objectionable,  as  it  makes  a  cwnvenient  bed- 
ding when  loft  In  Uw  fo»d-neka  by  Out  eattlo. 

OlfifT  mmii(>w  ingrtdienfr. 

UnUnp.  (Fig.  53S.)  Tn  wtnie  pa.rta  of  tls 
timothy  region  red-top  is  fretjiJently  sown  in  the 
mixturt?.  This  )»  particulnr!v  tnic  in  New  England, 
Xew  York  and  I't-nnsylvaaia.  Oceasionally  it  re- 
Ijl!ii;vi*  timothy  entirely,  for  instance  in  a  ccmsider- 
abte  section  of  poorly  drainc<l  prairie  land  tn 
nnnthem  Illinois,  where  mort  of  the  red-top se«l  af 
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lh«  cuuntr}-  in  gruwii.  GeMnlly  speaking.  )iciw> 
«vttr,  n-ii-trtp  is  ciiiwiderad  a,  wbm,  sjuI  ita  prL-i^'nco 
in  hay  on  the  niarkt>t«  rexnlU  in  s  lower  K^ad^  for 
thv  hay.  At  the  tmrna  Ume,  it  is  monj  nulrJlious 
than  timothy  and  is  said  to  be  especially  deairablc 
for  hoiws  when  tht;y  can  be  taught  to  eat  it 
readily. 

Re(l>t<ip  is  specially  valuable  in  low,  moist  to 
swsnipy  piacw,  and  may  Iw  uM>;i  un  «ui-k  nrcss  In 
meadowB  and  pasturu.  It  vtllendurefi>oMlin);fora 
««ii«idenblii  time.  It  is  tuggestod,  also,  that  it  <loc-3 
best  oa  acid  soili!.  It  in  not  adapted  to  iiuick  Mta- 
tionti,  aa  it  (bmn  nut  ininDnie  wril  ti^tablJnheil  uiiilt^r 
two  years.  It  bus  crL-cping  stolons,  und  makes  a 
Hcial  bottom  jn'Ji-'^s.  \Vh«n  usird  with  biinrh  pransia 
It  lilln  in  the  0|w<ii  i4!Mii.*i.iit  unl  tnnkt'!^  n  (^ihh]  t^(Kl.  Tri 
the  South  it  makei)  a  fair  prowth  throuEh  the 
winter,  if  the  wcath^tr  i;*  not  t»o  .<«(?wr«,  and  in  cho 
<prin£  KTOwf  rapidly. 

The  qoantity  nf  n.-d-top  ttfvd  wed  in  mixturca 
with  olhLT  gnkMea  varies  widely,  frnm  jwrhujis  one 
pound  of  reclfanwi  sei^d  to  ^ighwcn  or  twenty 
poundK.  Thtf  rMleanui  tuvti  ix  tlu*  niost  ^Htisfactory, 
aa  lesB  uf  it  is  required.  It  doea  well  with  timothy, 
'Orchard-graas  and  alsilte  clon^r.  Twelve  to  fifteen 
pftunila  n{  rocIe*ne*  nci-d  arc  ordinnrily  sofficient 
for  a  fiood  Htanil.  It  it*  aW  mnch  umul  in  lawn 
tnixtures  in  thu  north  Atluntic  statiw.  Ordinorllyt 
the  seed  on  the  market  contains  a  large  amount  of 
chaff,  and  in  order  to  gft  the  name  result  It  re- 
quires three  or  four  tlmwt  iih  much  uf  this  us  of 
reeleaned  a^ttA.  Tho  weight  of  the  marlcet  .'toed 
TMlM  with  its  purity,  hot  ten  to  twelve  pounds 
per  bttBhvl  ii  a  fair  avtragv.  The  rtH^leunwl  scwl 
weighs  about  thirty-five  pounds.  The  setiling  is 
mode  in  the  spring  generally,  although  it  may  be 
in  the  fall  with  tirnuihy. 

Altikt  rJiircT  (Fig.  3;{r(i  h  rather  generally  used 
in  amail  quantity  in  thi.-  mi-miuw  mixti]r<>  and  ita 
m«  ii  becoming  more  [ir^vak-nt  than  formerly. 
This  clover  aucceuda  well  uu  land  where  red  clover 
fi>rmi;rly  luccovdvil,  but  now  fails.  IIcret<ifuru 
about  two  pounds  of  alsike  have  tieen  used  in  the 
mixtare  in  pljifri^  of  four  pouiidK  of  pwi  clover,  but 
In  recent  years  the  quantity  of  alxike  has  been  in- 
oreaaed.  In  middle  Tennessieu  and  en  wi^tern  Onv 
eon,  alaiktf  ia  rapidly  r^plAcing  rod  «]uver  «ittlr«<ly, 
mcauM  of  th»  prevalence  of  diseases  t«  which  red 
•clover  is  subject  and  aleiku  is  not.  [Sv«  Oowr.] 

Pcuiurrt  in  the  timotkjf  r^sion. 

Timothy  and  clover  meadows  are  more  or  leas 
generally  nsed  for  pasture  purposes  throngbout 
the  timothy  rvgion.  Tln>  Hft4^>rniath  is  very  fre- 
quently pastured  after  hay  ia  init,  and  it  is  a  cvm- 
nan  practice  to  u»c  the  mi'adow  exclusirdy  for 
paitore  after  the  first  or  second  yemr.  The  only 
oth«r  pasture  grasH  of  gn-aC  Importann.-  in  this 
Mctlon  is  btue-grasfl  (Figs.  MS-Ji.'ilt.  more  com- 
monly known  in  the  tioath«rn  parta  of  its  t4'rritory 
u  E«ntTiclcy  blue-grasx  iind  in  the  northern  parts 
as  Jane-graae  (/'m  pralenint).  In  the  quality  of 
tlM  forage  it  rurni»h(.-8,  blutf-gmsct  is  hardly  sur- 
pamd  by  any  other  gra^a  in  this  coantry.  In 
yield,  however,  it  ia  inferior  t»  many  other  graaaea. 


It  furnishes  most  abundant  feed  from  early  spring 
to  (tarty  !iummi;r  and  again  in  thit  fall  itfti-r  tho 
heat  of  HUmmer  in  piL»t.    In  mume  twctions  blue- 

?;ra*fi  invades  mead^iw  lands  and  becomes  well  «elab- 
isbed  by  thi;  timu  thv  cl'.'ver  begins  to  disappear) 
which  ifl  usually  in  two  years.  This  is  especially 
true  on  soils  to  which  lilui--gmw  ia  particularly 
partial,  in  other  sections  blue-grass  is  added  to 
tliH  mE^ndow  land  at  the  time  tho  clovvr  ic  sown 
and  becomes  estabtiohed  within  two  or  three  yean. 
Ordinarily  this  griwn  is  very  glow  to  aUirt  and  in 
sume  sections  fiirmers,  purticularly  thoso  whoso 
l>rinci|ial  bosineea  is  the  production  uf  lieef  cattle. 
are  loath  to  plow  np  u  good  bluc-grass  paaturo 
became  of  the  difficulty  of  starting  it  again.  B1o»- 
grass  ifl  UKUully  sown  in  Ihf  spring.  The  quantity 
of  seed  varies  greatly  because  of  the  dilFerence  in 
qnality  on  it  in  found  on  tho  markota.  Twenty-ti\*a 
pounds  per  acre  of  the  Wat  quality  is  sofDcienl  for 
a  good  stand,  altboiiKh  it  w<'uld  rwiuire  seventy-five 
pounds  of  much  of  the  si-iiJ  on  thv  market. 

Mixture.f  of  other  grasses  than  those  here  dia* 
cusKed  ar«  »«  ri>ruly  nn-l  with  in  tlje  timothy  region 
that  they  cannot  be  considered  within  the  space 
available  for  this  articl«.  A  few  other  grasjws, 
however,  dvserve  brief  mention, 

Penlimt  uf  ethfT  ffrtuaa  and  c/oivri  tn  the  timothy 
resfum. 

Orchard-grass  fFig.  544)  is  of  importance  In  only 
a  few  sections  which  lie  on  the  margin  of  the  tim- 
othy region.  An  exeeption  conaittts  of  two  or  thnw 
counties  in  Kentucky,  below  Cincinnati  on  the  Ohio 
river,  and  oiiu  ci>unty  oiqionite  in  Indiaitu.  Mottt  of 
the  ore  hard -grass  awi  of  the  country  is  grown 
here.  [BuUelin  No.  hXt,  Bureau  of  Plant  Indus- 
try, entitleil  "Orchard  Grass."]  In  some  parts 
of  Virginia,  North  Carolina.  Tennessee,  northern 
Arkansas,  aoathorn  Mi.«4(>uri  ami  eJLit^'rn  Kansim, 
orcbard-grasB  ia  grown  considerably  both  for  hay 
and  for  punturc.  It  Is  usually  iH^ed  in  the  npHng 
on  well-jintpared  land  with  or  without  cIovpb. 
Tw)-lve  U)  twenty-live  pounds  of  s»^eil  an-  u-sii-d  per 
acre,  according  to  the  quality  of  the  seed  and  thu 
condition  of  the  soed-bed.  With  good  seed  and  a 
wtj|]-pi\3parw]  IkwI  twidvo  pounds  makes  a  very 
Batisfactory  stand,  especially  for  seed-growing. 

Orchard-grass  \iai  two  sorii?us  fault*.  In  tliu 
ftrst  place,  it  grows  in  bunches  and  makes  a  very 
rough  Slid.  In  the  second  place,  it  mual  Ih:  cut  very 
promptly  at  blossoming  time  or  within  a  few  days 
thereaftiT.  in  order  to  make  a  good  quality  of  hay. 

Fnmr  griiM  (Untmut  intrnn*).  Figs,  557,672. 
This  grass  will  be  more  particularly  mentioned  id 
dualing  with  the  Plains  TL'gion.  Bvcauiw  of  it«  larger 
yield  of  forace  and  its  excellent  quality  this  grasa 
duerrva  mori?  attention,  eapucially  aa  a  pasture 
graaa,  than  it.  has  formerly  received  in  the  north- 
eastern quarter  of  the  United  iftatea.  [See  page 
452.) 

FokI  nua4mp-ffrau  [Poa  triflirra,  Gelib.;  P.  mro' 
Una,  Khrh.).  Fig  IViS.  This  »  an  importuil  grans 
on  wet  lands  in  some  parts  of  New  England  and 
ia  frCTjuenlly  p>comraended  for  wet  lands  through- 
out th«  timothy  region,  though  it  has  made  no 
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headway  (.-xcuut  in  Ni^w  England.  Vi-ry  liltic  of  it 
is  on  the  markets  and  little  U  known  cDncerciinR 
the  quality  of  the  awci  or  ihn  ainciunt  reijuired  fi>r 
sowing.  As  is  thu  case  with  must  tn'^^^K  which 
are  not  Ktnndardx,  ami  Ihi'.  h<-hI  uf  wJiieh  nt'cum  in 
thfi  markt^U  in  small  quaotititit^,  the  ^eed  in  a&\ia.]ly 
not  of  very  i^ood  quality. 

Japanen:  milltt  (rflmVura  Cru^-galli),   Barnyard 
erase.  (Fig.  52t3.)  This  grass  has  becnme  somewhat 
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fit.  tn.    Brani*  gnu  (Brmmt*  tnmnf*). 

Important  in  paFt«  of  New  England.  It  may  be 
Rown  for  Boiling  and  ailage  purpose  al  sny  tim« 
from  late  ft|iring  to  midxiimincr.  Whi-n  cut  at  the 
proper  stagti,  it  is  greatly  relbhed  by  cattle.   It  i» 


very  difficult  to  cure  a«  a  hay  iu>d  it  «rdiiiftril3r 
UHod  only  fur  »oilJng  or  for  silage. 

HamjanI  graBa  prefers  a  rich,  moist  soil.  The 
MftMl  in  lighter  than  that  of  rnu^t  of  tb«*  millets.  It 
nisy  be  tirnadcaated.  but  drillicK  is  preferable.  One 
to  thrwt!  fk-ck-i  tn  the.  aprit  iii  xufflciont  wh«n  Rftwn 
for  hay.  It  ii!  dt^servingof  mort*  attention  than  it 
hail  received,  for  it  yields  hi.-avily.  It  prodocv*  a 
large  wnouat  of  st-Lii.    [Scu  SliUet.] 

Meadow  jcMJif    (Fnliira  jratciuiu).    Pig.   654. 

Tbict  grass   has  aaHttmcd    i[ii|)»rtaTic«   In   uistrm 

Katisa«,  where  it  ia  known  as  English  blue-grasa. 

It  is  sown  in  spring  at  the  mti>  of  abnat  twolT« 

pounds  of  good  seed  per  ncre.    The  ^rst  yitar  it 

famishes   considerable  pajitnre.    Thereafter  it  ia 

used   for   pastuM.   for  svcd   production   or 

for  hay.   Elnewhere  in  this  country  neadoir 

ftacHe  is  acJdom  mtt  with.  In-ing  found  oco- 

ijtunalty  on  the  Pacific  cuhsI  and  rurcly  in 

othi^r  piirta  of  the  timothy  region,  especially 

along  the  southern  border. 

Tali  oai-tfratit  {Arrkejtal/ipnim  elalitu). 
Pig-  5;j.'>.  Thin  is  fonnd  occaaionativ  inT*n- 
neasee  and  on  the  northern  Pacihc  coast, 
but  in  practically  unknown  i;I«ewhere  in  this 
country.  It  requirt'ji  about  thirty  pounds  of 
ii^tnl  p^r  acre  and  the  high  pric«  of  the  seed, 
uaually  twenty-tivi-  to  tliirty-livu  centii  per 
pound,  makes  it  almost  prohibitive.  Una 
light  yi«ld(jr,  rip4;n«  at  the  name  time  as 
Drchnnj-grase,  with  which  and  mi  clovtr  it 
may  be  aown.  It  makes  a  fair  quality  either 
of  pnsturu  or  of  hay,  nhich,  hcwcrer,  Is- 
not  At  llntt  rv^ity  eaten  by  stock. 
ly  Criinwn  rioivr  (TVi/Wtwm  inatma- 
\  titm.)  Fig.  S.'W.  This  winter  annual  has 
W  become  wstulilwht-d,  in  rewnt  y^ears, 
j\  along  the  .Vliantic  seaboard,  an^  is  oc- 
f  ^  casionally  met  with  in  Ihu  middle  t-outh* 
On  the  north  Atlantic  coast,  a«  far 
north  .-w  FnwhoUi,  New  Jer»y.  it  maj 
Ik>  sown  ;lI  any  timo  from  Jiin«  to  Octo- 
ber ftret.  Ten  to  twenty  ponnds  of  seed 
por  aero  arc  uiii'<l,  unually  the  .imaller 
;'"'^y  amount.  It  is  frequently  sown  in  <oro 
[^  /  at  the  last  cultivatiun;  also  after  a  croi> 
of  potatoes  has  been  harvuiti^d,  IIk 
prinriptil  use  i.i  in*  a  grcen-mannre  and 
cover-crop,  but  it  ri«  also  valuable  a.* 
wint«r  pasture,  a  spring  soiling  crup,  and,  if  cut- 
before  foil  bloom,  ns  hay.  If  cut  later,  the  barbed 
lobiss  of  the  calyx  form  "witch  balls"  in  thft  stom- 
achs of  animals,  sumetinitHi  in  euch  (loantity  as  to 
cause  the  denth  of  cattle  and  horec*.  The  crop  if- 
difficult  to  grow  except  in  a  few  localities  where 
farmers  have  learned  H»  peculiarities  and  the  soil 
ha«  become  imwuLuted  with  it£  appropriate  bac- 
terium.  [Sec  fV/wv-r.] 

Ai/alf-  V^  Pacific  coast  region,  page  452.] 
Jtaiian  ryf-jjraw  (Lolium  mullifiorun).  Pig.  660, 
is  the  U-nding  hay  grass  of  Bngland  and  tho  ci>nli- 
nent  of  Ciimpt-.  It  has  never  neen  popular  in  Uie 
United  Stal«i  except  in  miitan*  for  Uwna,  where 
ita  rapid,  early  growth  slood  gives  a  green  coat  to 
the  soil,  and  ta  a  hny  iind  piutturo-  grass  is  the 
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Pasifie  NartJiweat.  In  the  Utter  Kection  it  is  very 
fiwquatly  found  in  mcAdowri  en-l  postnrcB.  Al- 
thoQKh  practically  a  bi«nni»l,  it  ia  v«ry  early,  and 
tliv  iMtaA  f&lLn  ruai]ily  wlit-n  tn.-iliire,  »a  that  it 
neeeda  itaalf  freely.  It  U  usimlly  grown  with 
e1o<rer  io  iraRtern  Waahi^iutoTi,  and  givui  gnoA 
j'iolils  uf  hay  or  silii)ru.  Thi«  grMS  ts  oc'c^uionatly 
Rown  in  the  South,  in  which  st'ction  it  boliavM  as  a 
winUr  nnntial.  Mciat  of  tho  sowl  f>T  thin  gn\m 
olitainalile  on  onr  markeU  ia  the  refuse  of  the 
t^uroix-itn  CTv]i,  and  id  very  unruliablt!.  If  gcnxl  mnA 
cqdIiI  bt!  had.  fifteen  or  twenty  pimniii  per  acre 
would  spve  a  koo)  Htnnd.  Of  onlinary  market  ne^d, 
twic«  a»  much  UHU!tlly  gives  a  poor  ittand. 

Perennial  rj/e-j/ra**  {IMiun  pcreniu).  Fig.  fifil, 
iatst  not  differ  wwnntinJIy  in  lit  culture  from 
Italian  rje-Knias.  It  grows  bc«t  on  stiFf,  wet  (wils, 
dvinit  very  well  in  miirKliy  »ituutionH,  whuru  it  will 
persist  for  several  years. 

Sue^M  fcteup  {FeMuea  ovimi).  Fig.  555.  Thia 
grass  is  not  sailed  for  huy.  a»  it  niaktw  a  too  light 
growth,  but  it  has  valne  for  [ia«tore  in  the  cooler 
and  tlrit^r  [inrU  ot  tha  country.  It  Aixm  wull  on 
sandy  soils.  It  may  be  seeded  at  the  rate  of  three 
boshela  p«r  acru. 

Red  fijcae  {f\jitaca  rubra].  Fig.  556,  is  occasion- 
ally cultivated  for  lawns  or  in  paHtare  mixtarefl, 
and  is  wla])!*^  to  aliady  (ilact^vt.  It  i^rrowa  on  dry 
sandy  soils  and  aterile  uplan<K  making  a  Hne,  cloHe 
sml.  Whon  MWded  atona  it  i»  Oiiod  nt  tho  rat«  of 
two  and  one-half  bushela  jier  ai're.  In  gra«8 
mixtures  it  is  nsod  in  small  qtiantitlM.  The  seed 
woighs  fvartcoD  pounds  tv  tho  bushel. 

Hiwiif  Ida»ui  hfnt-gniM  {.Agrimlit  mntita).  Pig. 
63d,  is  similar  in  hnbtt  of  in'owth  and  adaptations 
to  red-top.  and  much  of  what  has  been  naid  reg.inl- 
\i\a  that  )(riua  a[ipliL->t  to  tUi)>.  It  is  t>»|)(K.-ia1ly  valo- 
abie  for  lawns.  Most  of  the  seed  is  grown  in  Rhode 
Ifiiand  and  Connecticut 

Canada  blut-gras*  (I'aa  comprrtim).  F\g.  547. 
This  Eraw  h,"ifl  valuo  for  paaliiri'  in  the  North,  vai"- 
ticularly  in  the  northeusU'rn  status,  1ml  is  not  a 
heavy  yielder.  It  succeeds  beat  on  clay  anila  and 
is  better  adaptwl  to  nturiUi  knoljd  and  Imrn'ri  fiflds 
than  any  utber  cultivated  ^lus.  It  alHo  does  well 
on  sandy  soile  and  withfltand-i  dronftht.  It  should 
In  sown  in  mixtHTca  with  othtir  KcaaMa  wh«n  used 
for  hay  or  paHtiin-.  Thewieil  is  ati>mmon  adultur- 
ant  of  Ki'ntucky  blut-eriMs  sved.  [S>.'i<  j>u;c^'s  143, 
144.]  The  plsnU  can  be  distinguiDhed  t>y  the  flat 
stem  ai  the  Canada  bln«>-grawi :  and  ttio  lattvr  has 
a  bluer  color  and  does  not  grow  so  tall. 

Wfoi*  in  titnMt)  and  elnifr  mnvUnrn. 

When  short  rotations  are  practical,  the  meadow 
beinj;  left  down  only  on<^  or  two  years,  there  is 
Seldom  any  troable  from  weeds.  When  this  oraM  is 
left  down  for  loni;i>r  |>«-rlod8  certain  weeds  Moomu 
vory  abundant.  In  New  Krigland,  i|naek-graB8(.4^, 
nfpyran  rtpeaa),  FigH.  liiO.  .'ifi4,  white  daisy  <<iirJ^ 
wn/ikmum  Lt%teantiumtim\.  buttercup  {Unn-uncuiu» 
bv&ont),  and  orange  hawkwc^il  {Uifntdum  atimn- 
iuunm),  Y\g6.  156.  157.  art-  the  most  trouMmomc, 

Joack-graM  being  worse  than  the  other  three  coin- 
ined.  In  tb«  middk'  stataa,  rwl'top  {AgroidU  tUlw). 


Fig.  538,  creeps  into  the  meadows  and  is  considered 
A  wcmI.  .\nothep  weivl  known  as  whitc-wt«d  (Kng- 
rron  J'hiiadelphieu*)  ia  Ti>ry  provali-nt  in  obi  mea- 
dows, Quack-grnfls  is  btiginning  to  apjtear  in  that 
section  and  uHimnU'ly  will  prubabiy  bo  as  preva- 
lent aa  it  is  in  New  Rngland.  On  the  racific  coast 
west  (if  the  Cancade  mtiuntainH,  voh-et-grass  {HiJ- 
cui  tanatu»J!,  Fig.  5'11,  is  the  most  prevalent  weed 
in  mnjubjw  lands.  It  may  b«i  exterminated  by  put- 
ting for  hay  before  seed  ia  formed,  and  disking  tho 
bind  rv[ieatvdly  during  the  dry  euniraer.  This  will 
exterminate  the  velvet-gmas  by  the  latter  part  of 
Aiigu-''t,  when  any  crop  desired  may  be  planted. 

Velvet-grans  is  usod  locilly  in  parts  of  norlb- 
Wflfitarn  United  Slateit  for  forage.  It  yields  about  a 
half  ton  of  vi^ry  light  hay  per  acre,  that  is  nutri- 
tions but  not  palatable.  The  seed  matures  cnriv 
and  «>liatU-r6  baiJIy,  and  in  addition  is  easily  wina- 
bomo,  so  tiiut  it  is  roadily  scallorvd. 

Qnack-gra.'vi  lia  widely  distributed  and  trouble- 
some weed  in  Kur«|)e  ami  in  aoutb^ro  Canada 
and  the  United  States.  It*  extensively  creeping 
rhizomi^!!*  cnabb)  it  to  fiiread  rapidly.  It  ha.i  anroo 
value  as  a  forage,  particularly  in  permanent  mfA- 
down  or  paAtiirett.  It  is  both  nutritious  and  pala- 
table. A  pennaunnt  eod  must  be  gonL-  uvit  with  a 
disk-harrow  micaaionally  to  looeen  the  sod,  It  is 
most  useful  as  a  sciil-liiridcr  Wauso  uf  itt  jiersistenl 
rootstocks.  tjuack-grass  may  be  eradicated  (accord- 
ing to  Boal)  by  plowing  latu  in  fall,  or  vcrj^i-arly  in 
spring,  regardless  of  weather  cundilions,  and  then 
using  a  ahovfi-t'withed  cultivator  every  thrct  days 
till  the  middk-  of  June.  All  grran  leaves  tnui>l  bo 
pcRiiHt'-nlly  ki-|ttdown,  Thebarrowmustcut  off  the 
sUims  below  the  surface  of  the  ground  to  be  t-ffcc- 
tivt^.  It  ia  not  worth  whilo  to  plow  deep  or  to  rake 
out  the  Motst^wks.  The  plant  can  Iw  oratlicalod 
faster  by  thorough  work  in  the  spring  growing 
Kcason  than  later  in  dry  wi'^ather.  A  cultivated 
crop  should  first  l>o  used  on  the  land,  and  all  of  the 
i;ra»s  that  comc-a  up  pi«rsist>-ntly  chopjied  out  with 
a  hix.  The  only  cure  ia  entirely  to  rid  the  sutl  of 
the  roots  and  seeds. 

II.  The  roTroN-BEi,T 

Cotejtau.  (Fig.  IlTL)  The  mo«t  important  hay 
crop  in  the  cnMonlwIt  ia  coivpwts.  When  Bown  for 
hay  they  are  usually  sown  alone  after  a  crop  of 
amall  grain.  The  yield  ia  seldom  lean  than  a  tnn 
per  acre  and  »oriK-linies  as  much  ax  throe  tons,  or 
even  more.  Two  tons,  however,  may  be  considered 
a  good  viold.  Thit  hay  in  matt  exceltt^nt,  capeciallv 
when  tlte  seed-pods  are  numerous  and  well  filled. 
Cowp«»a0  are  soinewlial  diilicult  to  cure  for  hay.  A 
method  more  or  1c«  generally  used  is  to  bunch  the 
hay  on  pol«n  set  in  tli«  ground  and  extending  to  a 
height  of  lire  or  six  foeU  Two  crow>piect«  about 
four  fe«t  long  are  nailed  to  the  poles  about  six 
inchM  from  the  gronnd.  Tho  hay  is  thon  piled  on 
until  it  tope  tbe  stake.  In  this  way  cowpea  hay 
may  l>e  cure<l  in  any  kind  of  wvatber.  Cowpea  bay 
may  be  readily  cured  by  the  use  of  hay  caps  made 
of  No.  10  ducking  cut  furty  inches  square,  attach- 
ing a  small  weight  to  each  corner. 
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Cowpena  ore  frequently  sown  in  ooro  in  the 
SouUi  attlii^  la.it  (cultivation,  thither  broadcast  <ir  in 
drillB,  at  the  r»t«  of  twu  jiuck:*  of  8e«il  |iur  iicrL-  in 
th*  latUtr  case.  Most  of  the  cow|K'a  sei^d  of  the 
«OTintry  is  gathered  by  hnnil  frnm  ji^iis  thus  sown. 
In  11  few  instaDcvs,  after  tht;  corn  is  i{atlier«d  the 
<:om-«talkD  and  cuwpcu  vim-a  an;  cut  togvther  for 
h8.y.  Mort>  commonly  the  vines  are  left  on  the 
ground  for  thtfir  reiiovalinii,'  i-ffett,  Thi*  crop  is 
very  fi\>quently  frown  alonp.  to  !»  plowml  onder 
in  ronovating  wom-oiit  landn.  Tht-i  la  ati  ttxcel- 
lent  pracliw,  although  where  stf-ck  is  available  it 
would  If  more  jirolitable  to  hiirwst  the  cnip, 
feed  it,  and  return  tlic  n-BuUing  manure  to  the 
land.  Wh<in  a  heavy  crop  of  cnv-peiui  in  nliciwi?il 
under,  it  ih  usually  wise  to  wait  until  the  fuliouing 
spring  before  (lifting  the  land  to  another  crop. 

Satiafat'tory  grastiea  are  much  n<*dod  for  the 
Soullu  Only  two  iKru.-<.'^e&  have  thus  far  but-n  found 
that  aie  generally  adapted  to  the  cotton-belt,  and 
both  of  thL-m  arc  more  or  li-.*  ol»j<-<;lionabli'  htrMU.-'o 
of  their  weedy  nature.  They  are  Johnson-graaa  and 
Bermuda. 

Johnwn-nnnf  {Anilrojmg'ya  Haltfuttnii',  Brot. 
Sorjihum  iMepenitt,  Tera.,  Kigs.  518  and  673). 
Known  locallv  in  South  Carftlina  and  parts  of 
Georgia  aa  Means'  graaH.  ,lalinflnn- grass  was 
btruduccd  into  this  country  from  Turktry  abi'Ut 
seventy  years  ago.  It  was  hailed  aa  &  givat  hay 
g^aA«  for  the  South,  and  ."^prvjid  rapidly  for  a 
numhor  of  yeare  befora  its  weedy  churaL'tor  was 
realized.  It  is  probably  the  most  productive  hay 
grass  in  this  cnuntry,  and  it  is  certainly  one 
of  the  worst  wei-dti,  Th.:  wocJy  character  i»  due 
to  the  remarkable  devfioprnpnt  of  ita  syMtcm  of 
rootstocks,  every  joint  in  which  is  capable  of 
producing  a  new  plant.  It  in  thuM  exceedingly 
difficult  to  eradicate  when  once  eatabliahed.  When 
oncn  Htarti>d  on  a  farm,  it  ntvimir  or  later  oprcada 
flver  the  entire  farm.  It  ie  distributed  more  or  teaa 
jjenerally  tliroughoat  the  cotton-bdt.  Northward 
its  distribution  is  limited  hy  cold.  It  does  not 
spread  into  sectiona  where  the  soil  fn'ciejt  to  n 
di'plJi  of  Ihreoor  four  indie's  in  an  ordinary  winter. 
In  recent  years  it  is  becoming  established  on  Irri- 
gate lands  in  tho  Southwest,  whure  it  is  giving  a 
great  deal  of  trouble,  particularly  in  vineyards, 
where  it  is  diflicult  to  fighL 

Johnaon-griusH  will  grow  on  almost  any  kind  of 
soil,  but  itdiif.*  ktston  rather  heavy,  nioi.*t  land.  It 
spreads  ordinarily  from  the  Keetl,  but  in  cultivated 
land  small  bunches  of  the  gra:.'ifl  are  spread  mon>  or 
lem  from  the  root:!t*'ck»,  which  are  dragged  about 
the  field  in  tillage  operationa  In  some  sections 
it  li  unlawful  to  sow  the  scud  of  this  gru«s.  No 
rery  definite  statement  can  he  made  concerning  the 
((uantity  of  seed  rf<|uircd  for  a  good  «Und,  Thc.-^ccd 
weighs  about  forty-fire  pounds  per  bushel,  and  the 
quantity  »own  varies  from  a  itn»hi«1  to  a  hutihel  and 
a  half  p«r  acre. 

Johnson -gran  3n*1dii,  in  ordinary  seosaiui,  three 
full  cuttings  of  bay.  All  kinds  of  stock  prefer  the 
hay  to  timothy,  and  it  is  somewhat  more  nutritious 
than  the  latter.   Because  of  ita  rather  laxative  oa- 


tare,  it  is  not  veil  adapted  to  feeding  livery  hor 
that  are  liable  t«  be  driven  to  the  limit  of  endar- 
ancs  immediately  after  a  fall  fe«d.  For  ordinary 
work  horses  and  for  cattio,  thu  hay  ia  entirely 
satisfactory.  Like  all  of  the  sorghums,  however, 


P 


^&^^ 


^X 


/' 


FtB.  on.     jQltDMIl-naM  ISvTtiUHm  BaUpfHMt).  Hj  wotm.  aO' 
Ibn  H>f(liiiiii>  ani  IiitIikIxI  In  tlio  K»>u*  Andmpoiod 

it  in  «oniowhat  lacking  in  protoin,  and  should  ba 
fed  with  other  materials  rion  in  that  material. 

When  it  \s  dcftirable  to  utilise  a  stand  of  Jobs* 
eon-grasa  for  the  pTodnetlon  of  bay,  it  u  iwcfieeary 
to  plow  llie  land  every  two  or  tlire*  y«aM  io  onl«r 
to  keep  the  meadow  productive.  Tha  best  time  to 
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plow  fur  this  purpusH  is  JQMt  attvr  thu  last  crop  of 
hay  ii  harrested.  or  in  spring  before  the  growth 
has  tn^igtin.  Tlk^  yt<'!i!  iif  Ji)hnii(in-|fraiw  mny  tw 
iiK:r«aaed  by  aawing  some  winter  legume,  such  ae 
bur-cluvcr  or  thu  comniun  wtch,  and  pEUturing  the 
leKHRie  off  ilarinp  the  Iste  winter  and  early  Rpring, 

The  fact  that  li7i;ry  stablr  men  do  not  finii  Jnhn- 
sitn  grawt  hay  a  ttattHfactury  feed,  and  the  fear  of 
introducing  JohnHon-nrass  throujih  th«  h-iy  in  »«• 
tiuns  whi.>r<>  It  x»  nut  uln-wly  i>Nlah)i)i}iM),  grvatly 
limit  the  market  for  thin  crop.  There  \a  a  fair 
markvt  tn  some  »uctions  when;  thv  gtmt  is  well 
efltablbhed  and  in  reK>ona  where  the  lamberiag 
indiutry  l«  init>'>rtuDt. 

lii'cent  «iudie«  by  the  United  Staten  Department 
of  Acrieultiiro  have  rtnjlted  in  i]i.tcnvitrit^4  that 
n-nder  lhi>  ^'jinptyt*  traflication  uf  Juhnaifn-^jriw 
comparatiVE  ly  easy,  Thtt  nnderfn'i'nnd  atemn  Hvo 
only  one  year.  After  puftrine  throu«b  the  winter, 
these  »tema  have  only  one  ntia»ioii,  and  that  ia  to 
thrnw  up  ljraiii:hi-:<  to  thv  korfaoo.  ThL-.iv  ni'w 
branchas.  on  reacliing  the Burfacfl,  form  crowns  and 
produce  n«w  plant*.  Almnt  liloiMoming  tiirw  Ih-WL* 
new  planUi  »end  out  a  oew  gruwth  of  underf^round 
stenw,  which,  if  the  top  is  left  nnctit.  i^nvi  to 
great  size  and  i<Migth,  frwiuontly  ponetrating  the 
Aoil  to  a  depth  of  four  fi^et.  Hut  if  the  top  in  cut 
bock  promplly  cverr  timu  it  hi:Tiul»«ut,  tht.-»u  avw 
rootstocks  develop  very  late  in  the  aeasnn,  are 
v*ry  »(I«ndor  and  remain  vtrry  iierr  the  mirfatw.  If 
thti  \^rwsB  be  cut  cluee  during  ii  aeiuon.  than  by 
plowing  juBl  d«ep  enough  to  turn  up  all  the  root- 
stock,  say  three  to  fonr'inches  deep,  the  grasi  can 
U)  eru^licati^l  ubout  88  easily  ae  Kt-nlucky  bluc- 
graBs,  The  Mocceeding  crop  should  be  a  caltivatetJ 
one,  Hai*h  a^  corn  or  cotton.  A  littltt  bettf^rcuki- 
Tstlon  than  usual  will  extvnninalv  th«>  pv8t  when 
it  is  treated  sa  here  outlined. 

Berm«d<i-(irat»  {CyniHion  DaeltJ^,  Fig.  MO,  is 
distribnt«d  throughout  the  cfltton-belt,  and  through- 
out the  (lulf  ciiiutt  n'Ki"n,  whure  cotton  is  not  im- 
Sortanl.  It  ii  dwiidedly  dillifiilt  to  eradicate  and 
ence  i.^  rather  girntrnlly  con*ldt^rfd  a  wcw).  It 
can  tw  ht^'lil  tn  check  by  growing  densidy  shfiding 
crops  such  as  norghum,  millet,  cowpeaa,  velvet 
bimnit  and  tho  liki>.  By  itmorrthingdown  thu  land 
and  allowing  a  perfect  sod  to  form,  the  grasa  may 
be  killed  by  shallow  plowing  foUowtid  by  thorough 
tillage  in  dr>',  hot  weather  in  summer.  In  the 
northern  part  of  ita  turritoryan  old  sod  may  ea«ily 
bi^  kilW  by  Hhnltow  plowing  in  late  fall  or  in  the 
winter.  The  resulting  expcRure  of  the  roots  to 
cold  effoclnnlly  killK  iho  gni* 

When  grown  for  hay,  Bei-muda  may  he  oat  two 
or  thrcv  trmw  la  a  soaaoa.  On  good,  fairly  moist 
land  it  will  yield  two  or  two  ana  one-half  tons  of 
hay  per  acnj.  In  one  insUinci*,  on  Jatnea  ifllnnd, 
near  (Tharli-flton,  S.  C,  whi-rv  vetch  voluntt-eni  in 
the  fall  on  a  t)f>rmud»  iiod  many  yean  old  and  is 
allowed  to  die  down  in  the  xprlng,  two  cni)«  of 
Bermuda  hay  yielding  four  tons  per  acre  are  cot. 
ThiR  fi«1d  ha*  be«n  hnndled  in  tho  Mmo  war  for 
twenty-ftre  yearn,  with  excellent  resalta  It  ia 
heavily  fertiliti-d  every  spring  with  phospliortc 
acid  and  potash. 


Bermuda  is  the  bvaC  pasture  grass  of  the  South. 
Its  carrying  capa<]ity  is  porhapB  grt-»t*rr  than  that 
of  any  other  pasturv  gnus  in  thu  country.  In  the 
early  part  of  the  season,  while  the  grass  is  young 
and  tvrid^-r,  it  i:<  hii;hly  palaUibk*.  In  late  tfumnaer 
it  becomes  mure  or  Ie«s  wiry  unless  carefnlly 
hamiliil,  and  l«  not  so  satiwfai-tory.  Unlikv  John- 
son-graw.  it  will  Itear  any  amount  of  trampling, 
on  the  heavier  v\a»»  ttt  xoik  at  loaxt,  appan^ntly 
without  injury.  On  light,  sundy  aoilu  it  is  rather 
easily  driven  out  by  other  ffrasses,  Mpeciailj  near 
tho  Oulf  coast  by  carpet-graw  (page  451). 

Ht^rmuda  pasturem  and  mtiadown  arc  UHtially 
starunl  from  smBll  piccwt  of  sod  iucorponit*-d  in 
the  soil.  The  need  of  thiu  grnfls  is  rather  unreliable 
and  ntmally  ccwt*  not  loas  than  si'vonty-livy  ch^iiiw 
a  pound.  Uy  giving  thu  sueil-bed  special  prepara- 
tion, Sning  it  hy  mean?  of  the  harrow  as  much  as 
possible,  and  sowing  the  seed  after  the  ground  ifl 
thoroughly  wnrmed,  three  or  four  pounds  of  atHsl 
will  usually  give  a  gtrnd  .-^luiid.  if  it  cnmoa  at  all. 
A  vpry  good  way  to  set  land  to  Bermuda  ia  to 
tnimp  intn  the  ground  whilu  it  i^  muddy  tiniall 
pieces  of  Bermuda  sod.  Another  way  is  tu  drop 
pii-c<'S  of  sod  two  or  three  f.xtt  apart  in  uvery  sec- 
ond or  thinl  furrow  while  thv  luml  ia  being  plowed 
thrpe  or  four  inches  dwii,  Still  another  very  good 
practice  is  to  put  the  land  in  gw>d  condition  by 
plowing  and  harrowing,  Hcatter  pieces  of  wd  broao* 
cast  and  then  roll  tliom  into  lh«  Lmd. 

I'arpaivm  dUalattim.  Waler-graas.  fig,  B21-) 
This  gra.H.i  la  found  more  or  less  widdj  acattiirod 
in  the  cottoti-helt,  and  by  many  is  thought  to  be 
of  coia.siderablu  viiluo  for  hay  and  [)u.-<turi;,  though 
its  value  is  r»ally  not  well  eatablinhod.  It  has 
a  Inng  growing  ufas'on.  atarting  early  in  8]iring 
and  remaining  fresh  and  green  tilt  fall.  It  is  hurdy 
and  will  grow  on  a  wide  range  of  soils,  but  prefer* 
molnt  »ituat)iinit.  It  ntanih)  pa^itiiring.  The  need 
has  recently  found  a  place  on  the  market.  The 
stW  Ls  attacki'd  by  a  fungous  disetuK*,  which  rendvra 
most  of  it  Qsolessa.  It  ehould  be  g&thercMl  either 
very  cjirly  in  tho  season  or  v^ry  late  to  avoid  thia 
fungous  disease.  E.ittle  is  known  ciinceming  the 
(|uantity  of  soi-d  reijuired  or  the  bent  method  of 
seeding.   [Si>e  page  "lol.] 

VerSil».  The  cereal  grains  are  much  grown  for 
hay  and  for  winter  pai<tnn.'  in  thtt  South.  Oata  ia 
by  far  the  mr»t  important.  They  are  all  more  or 
less  valuable  fur  Imth  of  tho  purpn^.-a  mi-nU'uied. 

fyah-^raa  (Synfhrritma  tnutiiiinalin).  Pig.  h'ZO. 
This  gr-iRH  in  abundant  throughont  the  cotton-b«lt 
and  beyond,  It  in  very  frxMiuontlv  cut  for  hay, 
which  is  of  fnir  qualttj',  and  ia  mncn  pastured.  Aa 
tho  groM  coniv«  up  volunt«<^^  on  land  which  ia 
cultivated  in  the  early  part  of  the  aewoa  and  left 
unili!itnrbt.-d  In  midmimmcr.  It  id  a  cheap  nource  of 
feed.  It  fum[sli>.-a  an  important  part  of  thu  hay 
crop,  hut  i!>  seldom  sold  off  the  farm  where  it  ia 

SroJuced.  The  yit:dd  is  half  a  ton  to  a  ton  and  a 
alf  per  aer«,  the  smaller  yields  bt>ing  asual ;  three 
tons  per  acre  may  he  Moarad  ondi-r  the  Iwut  con- 
ditionn.  Th«  ceed  ia  never  sown,  the  growth  being 
entirely  voluntoor.  It  reaefavs  its  bu«t  gruwth  ia 
moist  lands.  The  main  difUcnlty  istocnr«tl)egra» 
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ppoporly.  When  ci]rinj»  ia  well  done,  the  forai^  ij 
nutritious  ATi.i  piilnUhle. 

Jafin  dovcr  ilx^j/cltza  tlriata).  Pig.  &93.  Thia 
iL>M^rul  plunt  was  firvt  uWrvi-il  aUuul  1850  at 
C]i&rIt»U)ii,  t\  (*.  Since  that  time  it  haa  spread 
thrwaghoiit  the  cotton-belt  arnl  an  far  north  s»  tlia 
Ohio  and  Missimri  rivt-n.  It  id  fuuDil  rather  gener- 
ally along  TtiuiJiiiil^ji  and  in  waat*  ground.  It  fn>- 
qoently  coniM  up  in  olH  deserted  tioWe,  in  all  of 
which  iituutiona  it  furnUh^e  a  considerable  aniuiiiil 
of  valuablu  pu.^turc.  It  is  avuiliibic  fur  piutttirv 
from  early  summer  till  Iat<!  in  the  fall.  It  swia 
abundantly  am)  whi.-ii  oiitru  mtabliubud.  aHhi.mgh  it 
is  an  annual,  it  ie  more  or  less  permanent.  The  hay 
is  DRtd  to  be  of  exoellcint  quality.   [Sec  Ijttptittia.] 
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Sorghum  (Fig.  674)  b  very  largely  owd  in  the 
South,  in  late  sammer,  ae  a  grwn  feed  for  all 
kinds  <if  Htock.  It  is  nut  infrwiucntly  bowd  thick 
and  cut  for  hay.  It  is  planted  like  either  com  or 
whi'at.  In  th»  former  caiw  onir-half  a  gallon  to  a 
gallon  uf  Be«<l  ia  used ;  in  the  ]Btt4>r  C3£V,  half  a 
bushel  to  two  buidwlii.   [See  Hor^knm.] 

Si.  AugwtiTu  gm**  (StenotapJiTuvt  iiffvndatum}, 
Pig.  &SOt  is  miaptcd  to  u  wido  ntng«  of  soils,  but 
auMom  euccciedft  except  near  thi-  coattt.  It  is  projw- 
gatcd  readily  by  rool-cnttings  or  piecea  of  the  sod. 
R<iot«  arw  formed  wherever  thw  jointji  tooch  the 
ground. 

TaftM  bluf-groMi:  (Poa  araehnifera).  Fig.  ."US,  is 
a  native  of  Texas,  hut  it  ie  now  grown  Bonxrwhat 
widely  in  tbt;  eioulhem  states.  It  makes  a  good  aod, 
which  remains  grivn  thi;  year  niund.  It  maki-s  it« 
principal  growth  duriog  the  winter,  beginning  in 
October  and  furnixhing  paj^tura  onlil  April  or  May. 
The  seed  is  maturud  in  April.  In  the  RnmniHr 
mnntlm  it  ninki-s  liltlo  growth. 

ThUgTSPS  wonM  nndoubt^ly  be  more  generally 
grown  if  it  wert;  vaai«r  to  propagatCi  It  produc-M 
an  abundnnct.-  of  iM^vd  but  ie  ditlicuU  to  ntart  from 
8e<-d.  Cutt.inga  of  the  rootatocks  are  iiaed  almodt 
enlintly.  Tht>y  should  be  »et  about  twetre  inches 
apart  each  way.  The  creeping  rootstocka  soon 
occupy  thu  ground.    It  docii  host  on  a  rich  loam, 


wdU  prepared  and  having  good  drainage.   Hantin^ 
mar  De  done  Attbtr  in  fall  or  spring,  September' 
and  October  being  preferable.   If  mxA  is  U9«d,  it 
should  bodrilloil  in,  in  rows  abutit  twelve  inches 
apart. 

JtfKUf-graa  (Brorni/jr  unKJoidrti),  Fig.  559.  iloM 
beKt  on  a  rich  loam.  It  should  be  seeded  in  Auf 
or  !{Apt«mber,  at  th«  rate  of  thirty  to  forty  potiii 
per  acre.  Farther  north,  where  the  summers 
not  90  wann,  it  may  he  HCL-dcd  in  the  spring  aaii 
hi:  uiwd  far  summer  and  fall  posture.  \\  hen  falt- 
sown  in  the  South,  it  grows  rapidly  and  may  fur* 
iii#h  past.urv  in  DeCemlwr  or  January.  The  seed 
will  mature  in  March  or  .■Vpri).  If  the  conditions 
are  right,  two  cnttingx  may  bo  had  in  n  ik<at>on.  (h« 
first  one  in  the  spring.  If  the  seed  is  allowed  (o 
maturv  in  the  spring,  it  will  fall  Ui  thu  ground  i 
remain  dormant  until  fall.  In  this  way  a 
Df  nt  Htand  may  be  atTured,  and  the  land  may  h« 
plowed  and  used  for  a  summer  crop  during  th« 
dormant  period. 

in.  The  Gulf  Coast  Region 

This  is  one  of  the  most  distinct  agricultural 
ti-giona  in  the  UnitaJ  StatcR.   No  distinct  cropping 
systems  are  devflciped,  although  agricnlturr  is  nc 
diverRified  in  that  wction  than  in  any  other 
of  tho  Sooth.  Cott«n  is  n-laltvcly  of  small  tmp 
tance.   Truck-growing  perhaps  stands  first,  Sugai 
cano  is  important.  Some  phojcs  of  fruit-growinj 
eajiecially  in  the  8out!ie.rn  part  of  the  regioa, 
prominent.    Moru  livt^i«.U)ck  ia  found  in  tbe  tiutf' 
coast  region  than  in  any  other  southern  territory. 
This  is  e»ji»>(.'ially  tniP  of  itouthem  Texas  and 
central   and  southern  Florida.   In  these  Beetla 
however,  live-stock  is  not  strictly  farm   ant 
but  is  mn  on   ranges  where  the  natit^e 
furnish  mon.-  or  lew  abundant  ftvil. 

Thesei'tion  has  four  more  or  le«^  valuable  hay  ai 
patiture  plants  of  identical  habits.   Thi«e  of  the 
are  foarid  mainly  in  the  e.i»t**m  gnlf  region,  tl 
fourth  almost  wholly  in  the  western.   The  three  ll 
tho  eaat  are  crab-graas,  beggarweed  {Detnodivm 
loHuoimm,  also  given  ao  Mfibomia  (ortiioM),  and 
Alvxican  clover  (HichaniMnia  tcabrn).    Tbeoe  all 
come  up  voluntti'r  on  land  that  is  cultivat^^  ia 
sjiring  and  left  undistnrbcd  In  summer.   Fre>iuently 
two  or  three  of  them  an>  found  together.  Colorado 
grass,  which  is  found  principally  in  Koiith-centril^ 
Texas,  has  the  same  habiu.    It  i.i  of  no  tmportsnc 
except  on   alluvial   »oiU,  where  volimt«*r  wo 
soraetimee  furniah  two  or  three  tons  of  bay  per' 
acru.  Tile  hay  is  hard  t>o  curi;  becttum  of  ita  rank 
growth,  hut  L>t  of  excellent  quality  if  cot  before  it 
ia  loo  ri|w.  Orah^iraas  has  already  been  disci 
(page  •1'J9).   It  is  perhaps  mon>  tmimrtant  li  tl 
Culf  cnnHt  region  than  it   is  in  the  cottaa-beltK-| 
One  fanner  in  Florida  make«  a  bmiineiH  of  prodi 
ing  ftc^d  of  this  grass.  Beggarwe«d(Pifl8.r 
is  (uod  mostly  for  pneturt*  and  as  a  cvv«r<ro| 
though  it  is  flomotimea  cut  for  hay  and  for  silaf 
The  ailage  is  said  to  he  of  unusually  fine  (lualitjT'' 
for  dairy  cows.   [See  Bffffarumd.)  Heikran  cluvar 
has  gradually  spread  over  the  eastam  half  of  tb» 
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Gulf  flout  ragion.  It  is  ^ruwn  only  as  k  voluntwr 
crop.  BonWTdiHh  it  f;re«n,  bat  cova  do  not.  All 
kioaa  of  ttock,  howcvwr,  <at  ihi-  hay  rcndily.  In 
eotm  localities  it  i»  an  important  mldition  to  tho 
forage  neourctA.  [Sw  Mtsinin  tlmrr,  page  80!).] 
All  of  theiie  cropfl  prodiice  fiiet]  that  cohIh  DolhiDe 
but  thu  hiirve«itin;(,  and  in  most  cafies  the  Rtock 
ta:iy  do  tliat. 

VWrrt  ft«i«  (iftjiruna  utUiit).  This  crop  in  not 
much  grown  outside  of  Florida,  but  it  u  important 
thuns.  It  ix-ci:i]>it;:(  the  wh'de  auattun,  &iid  is  ft  very 
rank  grower,  tho  vini-»  Bom«limf«  iviichinK  nixty 
feet  in  IwDiirtti.  It  b  ditfimlt  to  handle  as  hay.  but 
a  good  deal  of  liay  18  niadf  fr^im  it. 

Thfi  hay  is  of  Riwd  f|Tiulity  and  the  yield  is  large. 
If  left  in  th<<  fii-ld,  tht>  Tinoji  and  immaturi!  [hmIii 
aft«r  they  are  frosted  ar»  oaten  with  relish  hy  all 
kindii  of  fltock.  Wli«D  thu  ri|N;  po^lx  hav«  aoft«ncd 
by  contact  with  tbo  |rn>und,  thu  eocds  an-  rv-wllly 
eatttn  by  oillle  and  hopi.  About  a  peck  nf  seed  is 
used  per  acre,  and  the  pric«  of  w-cil  Ist  nsiially  aliout 
u  dnitar  a  huKhol.  It  is  duabtful  wli>-ther  tliiii  crop 
would  satiiifjicCnrily  ri' place  cnwpeoa  north  of 
Florida.   [J^e  Vdrei  hot).] 

CarjKt'sraft  il'itsiMiium  wmprrwum).  Tina  gniss 
ia  foond  from  Klorida  to  central  Texaa  and  nurlh 
to  Arkanaaji.  Tlio  atfiiis  grmiv  vt-ry  chwr  to  the 
rroDiid,  sending  up  ieareti  two  to  six  inches  high, 
ft  fs  greatly  ri.<lif<h«i1  by  all  kinda  of  iitock.  and  its 
habit  of  lying  flntand  rooting  at  the  Joints onablos 
it  t^  bMir  closer  cropping  than  any  other  good 
graaa  On  light  sandy  aoilit,  whtn  thui  gross  iit 
cltwely  cropjMd  it  will  drive  out  all  others.  It  in 
not  confined  to  sandy  land,  however,  doing  well  on 
g<iod  upland  loanii.  It  is  st- tdom  cut  for  hny,  hut  is 
one  of  the  lM«t  posture  grauKea  in  the  country  bo 
far  a»  quality  ia  concerned.  Ita  carrying  capacity 
Is  hardly  known  Iweaiwo  *o  lilllo  offort  hsn  Vy^n 
m^]e  to  utilise  it  under  farm  conditions.  Ita  »eed 
U  not  on  Ihi'  mark-^t.  Tim  tall,  hart-  Btcnw  are  trv 
quentlycutand  t!CHtti'n<d  where  thi'!«eod  i»  wonted. 
TliH  R^  coiijd  easily  be  gathered  by  hand  or 
nerhapK  with  a  etrijiiMur  simiUr  to  that  u«ed  in 
harvesting  blue-graAS  in  the  North. 

Patpalum  dUiUatttm.  Thi«  gras)  wa»  refcrrod  to 
above  (pae«  4-19>,  In  one  section  of  Hoalhweatem 
Gi-orgia  it  has  hwome  known  umU-r  tha  name 
Dnltia  gmwi.  from  thL-  nam*^'  of  u  ifrogreiwivu  fiumer 
who  h.iA  made  corciiderahle  um  of  it  for  hay  and 
pa«lun<.  In  tiuxtiTn  .\untralia  k  in  by  far  tbo  most 
imporUtnt  of  the  gnaeea.  It  ie  known  there  as  paa- 
pnlom  groiVt.  It  gnva  Ave  or  six  fei-t  high  in 
Aiiitralla  and  is  n»ed  mostly  for  pasture,  remain- 
ing green  the  ye^ir  round.  It  has  been  little  tried 
in  thi'  Gulf  cua«l  region,  but  as  tt  thrives  in  a  cor- 
re!4ponding  latitude  in  .\uatralia,  it  would  appear 
that  it  is  worthy  of  tri.il  in  northern  Flurida.  It  ii* 
not  well  adapted  to  sandy  lands,  which  may  ac- 
count for  iLa  scarcity  in  the  r;ulf  oast  ri>gi«n. 

Japatitm  eant.  A  variety  nf  engar-cane  known 
aa  Japanese  cane  is  somewhat  fre<iuently  grown 
for  forage  in  northern  Florida  and  along  the  (lulf 
coast  BB  far  wi^st  aa  Louiniana.  The  otalbi  are 
mailer  and  moru  numerouH  than  tb(xi«*  of  ordinary 
ngar-cane  ami  th(<  plant  remains  green  longer  in 


winter.  It  prodoeef  enormous  yields  of  good  forage 
and  is  much  appriwiated  by  dairymen.  Tt  lamts  sev- 
eral yisars  longer  from  one  seeding  than  does  the 
ordinary  sogorHune. 

C<tMir.a  (Figa.  »2.t,  ^'*A).  An  account  of  tha 
foragu  crops  of  the  Uulf  coast  region  would  not  be 
complete  without  a  mention  of  cassava.  A  few 
years  ago  thia  crop  was  exploil*-d  in  thut  region 
and  it  became  ntther  popular,  although  tntt^rest  in 
it  has  want-d  groatly  in  n-ci-nt  yuan.  In  the  (lulf 
coast  region  the  roots  are  frequently  used  as  feed 
fur  cattle  and  hm^,  taking  the  place  of  com,  for 
which  porpoBo  th<.y  are  valuable.  It  is  dillicult  to 
Hticure  8  iierfetl  stand  nf  the  crop.  This  may  he 
done.  howQVir,  by  sprouting  the  st^-'m-cuttrngs  in 
coldframiis  li.forii  planting.  .An  effort  is  now  being 
miido  by  the  UnitM  Statt.-*  Tk-partitM^nt  of  Agricul- 
ture to  propagate  this  crop  from  see*],  with  a  fair 
dfgrue  of  hucclvw,    liSeo  (.'osiani.J 

TJiret  rreml  ininxttieiiottx. 

Guinea-f/raM  (/'urtii^um  majimam).  Fig.  523,  the 
groat  forago  plant  of  Cuba,  is  getting  a  foothold 
in  l-'loridn  and  along  the  Culf  coa^t  to  Toxas.  It 
dows  best  on  lands  that  aro  not  wet,  furnishea  five 
or  more  cuttingn  a  year  and  yielda  an  imoioniu) 
quantity  of  excellent  soiling  material.  It  ia  beet 
cut  every  four  weeks.  Otherwise  it  becomis  large 
and  wowly.  It  is  very  sensitive  to  cold,  and  if  the 
grnwini  fnii'ii-^  nt  all  the  roots  an?  kilKid.  It  isuM 
chiefiy  as  a  soiling  crop.  For  the  best  reaiilta  it 
must  bu  pluntud  in  rows  about  five  feet  apart  and 
cultiTated.  It  produces  B««d  at  Biloxi,  MiMissippi, 
and  volunteers  freely  from  this  inxd.  Little  in 
known  of  ita  seed  hahita,  as  it  is  Ufioally  propa- 
g:kt«d  from  root-cuttings.  It  laaU  several  ycara 
from  one  setting. 

rara-ifnuii  IPanitum  nuille),  Fig.  B22,  is  a  bad 
weed  in  Wi;t  ianda  in  tropical  countrica.  It  Srst 
i^^mls  out  long  runnern  (twenty  or  more  ri>ett  with 
internodes  two  foet  long.  From  the  joints  it  lakes 
root  and  nemls  up  branches  three  or  four  feel  high. 
It  1«  decldtnily  n  Wet-land  gmiw,  Bi-c-aujte  of  ita 
vigorous  growth  it  is  difheult  to  eradicate,  but 
vicld.i  remarkable  quantities  of  hay  or  p:i<ttDre.  It 
la  fairly  well  rt-linhed  by  stock.  It  ia  propagated  by 
cuttingH  of  the  crt^tiping  ttti^ni.<t,  which  live  through 
the  winter.  It  d<MM  not  mature  sevd  in  this  coun> 
try  to  any  eitent.  The  cottings  an;  best  planted 
ju8t  iH'fore  the  rainy  t^'ason,  about  mix  to  twelve 
feet  apart  each  way.  It  is  not  adapted  lo  rigorous 
climatoH,  and  munt  not  )»e  cut  too  late  in  the  fall. 
Time  should  be  allowed  after  the  last  cutting  to 
produce  suificicnl  growth  to  protect  the  roots  dar- 
ing thu  wint«r.  It  ia  a  heavy  grower,  anil  may  be 
cut  every  six  weeka  during  the  HUmmi-r.  The  first 
cutting  is  made  about  -Itine  1.  It  U  grown  in  a 
few  localities  in  Tlorida  and  in  southern  Texaa.  It 
ha.4  h<>»n  known  to  carry  thnni  head  of  catti* 
per  acre  all  sumnter  and  to  keep  them  in  good 
condition. 

Xaiai  ffTOM  ifririolinia  rotra)  is  a  third  recent 
introduction.  It  waa  introduced  iiitJ>  Moridn  about 
1890  by  S.  M.  Tracy,  It  is  well  established  thera 
in  the   wild   stato   in  a  few   localities.    It  seeds 
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abunduntljr  and  m  spreading.  Very  littlaia  Vnovrti 
of  ite  foraKt<  raiuo.  It  (;rnw8  two  to  five  fuel  high 
and  may  be  worth/  or  mare  attention  than  it  hat! 
receivea.  In  the  Hawaiian  ii^knila  it  iii  a  rflth«-r 
aorionfi  wcA  in  tho  ciinc-tipMs. 

IV.  Thk  Plains  RF:oiftM 

The  eajitt'rn  «lir«*  of  th«  Plaina  region  may  be 
conniiiered  in  two  flivisionB,  namely,  tlie  north  and 
tha  Hiuth.  In  the  north,  hromt'  gnuw  (Hnmnui  iiu-r- 
mif,  iiixs  pBj^  445)  is  tha  most  importaRt  perennial 
hay  and  pasture  plnnt.  It  takes  th«  place-  in  that 


BrMm<om  mlBri.  There  are  aevemt  rarlftifd 
of  broom^orn  millet  grown  in  th(!  Dakulan.  The 
tieed  is  tievcral  ttmm  IarK«r  tti^  tliat  of  the  foxtail 
millvt?.  It  i«  «own  afWr  the  manner  «f  wheat, 
mostly  for  \X»  aeed,  which  is  ufit>d  as  feed  for  all 
kindd  of  stock. 

Sorghum.  The  sevRral  varieties  of  sorchnro, 
both  Rmrharinc  and  non-i^acchariiiv,  flml  Ihvir  mibib 
Important  develupmt-nt  &*,  farm  ct*)\»  in  tli<<  I'laina 
repon,  espociaily  from  Nebraska  aouihward,  Th« 
ordinary  awwt  *nrcliiimaar>t  gri)wn  largely  for  hay 
and  for  fodder.  Those  crops  are  all  resistant  to 
drought  and  aru  rvllshcd  by  all  kindtt  of  stock.  In 
KaRHHB  and  southward  kafir  (Fies.  iiV7, 
578)  18  laryely  urawn  bnlh  for  Rrain  and 
fudder.  A  vuriuty  of  iiorghuni  <.'l[«t*1y  related 
to  kaflr,  known  varioiiitly  as  inilo,  dwarf  milo 
and  yellow  milo,  in  of  A)ti*cial  valuA  in  thu 
Panhandle  region  of  Texaa.  [8efl  A'<{^r  and 
Sorg}\um.\ 

Alfalfa  Li  the  moet  important  hay  plant 
of  thia  Tvg,m\,  It  will  !«-  notbwl  more  par- 
ticularly below. 

In  thin  re^nn  lar^  quantities  of  wild 
prairitt  grnDsti!)  ant  cut  for  hay.  Thp  hiiy 
IB  found  on  all  the  western  markets,  where 
it  vaanlly  aell.i  at  about  half  the  price  of 
timvthy  hay. 


Fleers.     Ratfn  PUtnre.     I'atinln  Haufli  iin  vn\Mi  lork  ol  Ham' 
iHilill  ili'ri.  Elko  e<>niit>.  Ni^ijula.     LimikiiiK  •liiwu  ■Imioi. 


V.  TiiE  Rocky  Mountain  States 


«ertinn  occupied  by  hitth  timothy  and  blmwgrass 
fartlii^r  <.<afit  It  \»  usually  (town  in  the  aprinjf,  either 
with  or  without  a  f^rain  crop,  at  th«  rato  of  alxiut 
twvnty  pc>un<i«  of  «wid  per  acre.  Uome-Krown  seed 
ia  much  Huperior  to  tho  ir7i|nirtitl.  Iar;jx'ly  U.'c-auso 
imported  9k\A  iu  the  rcfiue  from  the  Karo[>ean  S(>ed 
trade.  The  first  year  it  j-ields  large  iiiiantitiies  of 
«xiT«illon,t  hay.  If  cut  for  aewl  a  hwhI  crup  will  pro- 
duce 500  to  700  pounds  of  seed  pt<r  aerc^.  Later  the 
^ai»  heoomea  Kod-bonnd,  and  un]<-«s  broken  up, 
and  rollt^^d  and  harrowed  into  condition  afjain,  it  no 
lonK<^r  yiwids  prwritalle  cropn  of  hay  or  (Mi-d.  It  w, 
howover.  a  ^xid  piutturo  graas  for  a  number  of 
years.  It  is  beKinmng  to  be  pown  in  rotation  in 
tliiil  HMtiim  much  ax  timothy  if  grown  in  tho  Kast. 

MUld  in  important  in  the  same  region.  This  is 
trn«  t>flth  of  the  foxtail  mill«tJi  and  of  th»  broom- 
corn  millets.  Urome  grass  extends  as  far  south  aa 
nchrthcrn  Kan.-*aa,  but  diH:s  n<jt  auc<:t:ijd  south  of 
central  Kunnus.  The  millets,  especiully  the  foxtail 
varit-tifs,  fiitt-nd  to  oirnlnil  Texiw. 

The  eastern  edgwof  the  Plains  region  is  the  only 
section  in  which  millfti!  are  of  ttrst  importance. 
It  will  bo  notii^od  more  lal<.'r.   [Sci?  .MiUrt.] 

Foxtail  rniUMg.  There  are  many  varieties  of 
llii.«  group,  tliti  most  common  hiding  Common  millvt, 
or  Ilungarisn-^aas,  and  Gorman  millet.  O-ommon 
mtlli-t  i)) grown  most  largely  In  th»  Northwont,  (jvt- 
man  millet  nxistly  in  tlief^otttb.  7hei<eed  of  (terman 
millet  is  largely  grown  in  one  locality  in  central 
Tt-niii-Awti',  Hungari«ri-grn.-4t  i»  grown  mnro  or  lew 
throughout  the  country,  being  frequently  found  in 
small  areas  on  dairy-farms  in  the  North,  own  in 
J4cw  England. 


In  th!i4  i^K-tion  nifalfa  \*  by  far  the  iniwt  impor- 
tant hay  aril!  piuture  plant.  It  is  grown  mostly  on 
irrigab.^  land  in  the  mountain  static  and  to  tl)« 
w^^8t. 

Timothy  and  clover,  orDhard-gram  and  Ibe 
cereals,  capcciully  wheat  and  oat*,  occupy  more  or 
leiot  important  placea  in  the  etronomy  of  the  farm 
in  thi«  Hectiun.  In  i«umo  of  tin'  mountain  parki*  an 
excellent  quality  of  wild  hay  ia  secured.  In  one  of 
thftd',  South  I'ark,  Color.'wlfl,  a  spiiciea  of  ruah 
(Juiu\ti  BaUifut)  i»  extensively  cut  for  hay,  and 
this  hay  on  tlie  Denver  market  outranks  timotliy 
as  a  feed  for  horses.  In  northern  Montana,  in  tbe 
Milk  river  valley,  a  wild  grass,  known  locally  aa 
blue-«tem  (Agri'iiyron  nrfiiifntitli;),  in  grown  ex- 
tensively for  hay,  and  it  is  generally  considered  as 
itup(*rinr  to  timothy  for  horse's.  This  same  ftnm 
prevails  more  or  iesa  generally  in  Colorado  and  tbe 
Dukotas,  and,  when  present  in  considerable  ijuao- 
tity  in  the  native  hay,  adds  greatly  to  it*  feeding 
value.  It  ia  esp^ialiy  adapted  to  wet  lands  tin 
irrigated  areas.  It  is  nutritiuUM  and  palatable,  and 
reliflhed  by  hordes.  Sk-nder  wheatrgras8(^.9rof)j/rmi 
trnt-ntin),  wiiit^h  is  a  bunch  grnwt,  alao  does  well  on 
dry  land  and  is  very  hardy  against  cold.  It  )a  a 
promising  forage  grai^  in  the  Pakotas  and  th« 
Canadian  NurthweaU  where  it  may  bu  conaidered  ft 
9tandanl  gra.<<s. 

VI.    Pacific  Coast 

Alfalfa,  lo  this  section  alfalfa  outrankB  all 
other  gra.'V*!.-))  and  forage  pluntf.  It  v  almost  th« 
only  hay  crop  grown  on  irrigated  lands.    We  may 
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fairly  state  that  aside  frnm  maize  it  iB  the  must 
raluahle  forattn  plant  knuwn  to  man.  Many  fleliis 
are  ruporUKt  tliiil  h^ve  yii<ldwl  sat iiifac tor v  crops 
for  a  nuartttr  of  a  ci^ntury  or  mure.  It  succei^a 
gonerally  on  irrigatM  ^nih  thrwtijjhoul  the  Wt'xt 
anit  on  f-ocnl  noii-irrltjtit^'i  prairiu  soib  in  the 
Pluins  rt-xiun  frum  ttiu  llukotiM  tu  oauthiTii  Tcxus. 
Farther  east  it  is  more  chuice  of  soili*,  being  dilTi- 
call  to  grow  vsn'pt  on  rirh  alluvbl  «i»iln  itr  nn 
ttplanil  Hoib  heavily  chargwi  with  liniii.  It  in  l)e- 
eominji;  wi-ll  cMlablUhiMl  or  alluvial  lands  Along  tho 
Red  river  in  I/miAianft  and  Arkaiuas  and  nlorif;  the 
Miasiattitipi  nr<>r  aa  far  Docth  &a  eouthua.item  Mi»< 
eouri.  It  may  hi  ktowq  n^adily  un  C'jinI  pruirie 
soils  in  MisHouri.  Inwa.  snuthern  Minnc-^nta.  soiith- 
em  WiKcunsin  and  nurtht^rn  Illinoiit.  In  ci-ntral 
New  York  it  has  long  l)een  wtabliahed  on  a  jieculiar 
linKftono  soil.  Perhaps  oni)  of  the  bfiit  alfalfa 
soils  in  th«  country  is  that  found  in  what  is  known 
locally  aa  the  Cane  Brake  in  Alabama  an<l  MistiiEt- 
sippi,  a  narrow  strip  of  prairiu  land  heavily  charj^ 
with  lime,  running  acroM  the  central  part  of  the 
slatt)  of  Alabama  am)  ttintint;  northward  into 
northeastern  Mississippi.  In  the  localities  men- 
tioned, this  croEj  is  not  dilfieult  to  start,  though  in 
some  sectioni^  inoi-tilatiun  with  alfalfa  bacteria  is 
necessary  wh*n  the  crop  is  first  introduciJ.  When 
Ihia  crop  isdilficult  lo  n^row,  it  is  wi-Jl  tu  how  the 
aeerl  from  the  middle  to  tho  latter  part  of  ADgii.it 
in  Ihe  \orth.  from  the  middle  of  Aii>;>it<t  to  the 
midille  of  Sept«inlN^r  in  middle  Utitudes,  and  either 
in  September  or  Marv^h  for  the  South.  Thi-  numl)er 
of  uuttinga  increases  southwanl.  beiii);  three  in  a 
spason  in  tho  northern  states,  fonr  in  thti  lutitudo 
of  suDthem  MtMouri.  fo'ur  tu  eix  in  northern  Uiuisi- 
ana,  eitcht  to  nine  along  the  kio  (Jrande  rirer,  and 
vighl  to  L-levL-n  in  southi^rn  California. 

Aside  from  it«  use  for  dairy  and  beeif  cattl«. 
alfalfa  \»  |i»rh.i[)t)  th(>  bent  hog  paKlnru  in  this 
country.  The  fi>edinf;  value  of  the  hay  is  sui'h  that 
brood  BOWS  can  b«  wintenxl  on  tt  without  othi-r  f.^-d 
very  satisfactorily.  It  i«  also  an  sxci'lknt  pasture 
for  bontefl  and  mules.  Etecause  of  ita  tt-ndcncy  to 
cauw  bloat,  cattlu  and  mbn^p  should  not  In.^  piirtuni] 
on  alfalfa  except  with  [Treat  cuation.  fPor  further 
information,  st*  the  article  A(/af/a,  pagti  \^2.] 

On  non-irri^t4>d  lunda  Ibu  cereaN,  »t|iecially 
wheat,  are  i;r«wn  for  hav  very  largelT  on  tho 
PaciRc  eowt.  Wild  oats  (P'ii;.  r>4.'i)  aro  n  kid  weed 
in  that  BMtJon.  It  'w  <!ustomary  to  cut  those  scc- 
iloDH  of  whciht'Relds  for  bay  in  which  wild  uut«  arc 
most  preralenL  Barley  aad  onls  are  also  aned 
fixt«nsirfly  in  sofDA  localities  for  hay.  In  w<-st<'m 
Ufegun  and  WMtem  Wasbini^n  timothy  and  clover 
oconpy  macli  the  eame  place  that  they  do  in  the 
timothy  rcir<'»i  of  tho  Eaut,  but  in  that  fl«<ctioo 
ore har<l -crass  and  Italian  ryi-in^ss,  particularly 
the  lattt-r,  an-  much  more  appn-c  iatt-d  Llian  they 
are  in  mont  other  parte  of  the  country.  Meadow 
ttmnm  is  also  fruqaently  nwl  wttli  in  w««l(>m 
Omaim.  Alun^  the  nurlhem  Pacific  coot,  espe- 
cially on  sandy  and  piiaty  imili,  vt>lvet>irraM  in 
alno«t  itniT«rMl.  It  is  ffeD<<ra1ly  refrardMl  as  a 
pest  becsiue  of  it«  low  yield  of  hay  and  because 
stock  wili  not  cat  it  until  stomd  to  iU   Howorcr. 


they  can  be  maile  to  aci)uirc  a  taste  for  it,  after 
which  thi>y  will  thrive  on  it.  It  yields  about  half  a 
toil  of  hay  [H>r  acn.*. 

Natire  Mesdowa  and  Pastures  of  tbc  PUina  and 
Raoeics.    Kijp*.  tiTiJ,  (iTT. 

By  r.  nrtrrielgt  Kniiu-I]/. 

The  native  or  uiiHown  muailuwx  ami  p<i«lur«s, 
existing  on  unbroken  or  wild  land,  extend  over  such 
a  vart  oxU'nt  of  ciMinlry,  with  such  variftd  charac- 
t«nstics  of  &oil  and  climate<,  th»t  only  tho  largc'r 
phafioH  of  the  Bubjcct  can  he  treated  in  a  discussion 
of  this  nat jre.  Home  of  the  loading  apuciutcoinpris- 
inK  the  graiiiiK  flora  may  be  mentioned.  Tho  native 
hay  lands  ami  grazinij  lands  aru  not  n«cf!saarily  t^n- 
nnt^  by  grasses  and  clovers  alone, aa  we  shall  see. 

The  gri.-ater  part  of  Arizona,  New  Mexico  and 
Tex."iB  is  included  in  thiH  repiot.  Poplars  and  wil- 
h>w»  arc  ubundanb  alnnj;  the  riven;,  while  mi'siiiiit 
and  creosote  bush  cover  larin) 
stretcht's  on  the  sandy  and  grav- 
ollymesju*.  Thit  nalivu  meailows 
in  the  northern  part  consist 
largely  of  su^cuton  and  ealt- 
graes,  which  famish  forage  of 
fi  iMiur  (luality.  Farthtr  south 
there  is  an  open  pruirio  coun- 
try, in  some  sections  of  New 
Mexico  and  Ti^xax  on  the  mcma 
land«,  the  Krimn-graaBfia  fur- 
nish  considerablu  suinmor  and 
winter  piisturace.  In  the  ex- 
treme eoubhwwt,  in  thu  'Yvkob 
prairie  section,  the  wheat- 
f^ranwi.  blue -stems,  gramiu, 
wild-rye,  mesq^uit-tj^asn,  swilch- 
prasa,  ni?«ile-grasa  and  bulfalo- 
Kr.»)i»  f  u  r  n  i  A  h  coniiidi^-rnblo 
native  pa^turaRO  in  aeasons  of 
gooil  rains 

The  important  KroEaee  enter- 
ing into  the  cninpciaitiftn  of  th« 
native  moadows  and  pastunw 
are,  the  westarn  wheat-grawi 
iAgnj^/ron),  father  and  biijthy 
blue-Btem  {A'i'lroiK<gwt),  three 
grama-eniKow  Hlfutrloua),  Ari- 
zona milk-t  (ChritKldna),  wild- 
rye  (FSi/miu),  e vvrla.it iuK  k'*** 
(EyuirfiiiM).  curly  inewiuit  {Hila- 
m),  wild  timothy  {MvMenbcr- 
ffia),  wliiU'-lop  ( Triodia),  galleta 
or  black  f;rama  (Uilaria),  alkali 
sacvatvn  [I'nnieum).  ni-w)lu- 
Krass.  (Arittida),  buffalo-itrnas 
(BtilbilU),  bunch  dro|>-sivd  i;ra.«N 
(^/JOTiutofaji).  and  Kilt|^ass  (Oit- 
fieUis). 

Tho  followinji:  plants,  other 
than  erasaes,  are  of  irreat  imporlanoe  on  tho  mnges 
for  forstsa:  Mueqnit  bMiiB(/'n>M)ptf,p.  30S),Ecn^w- 
bcan  iProMpia],  Inpines  IhupiTtiu),  milk  -  vctchta 


rif ,  en. 

A  8«S«-bitub.    Ona 


454 


MEADOWS  AND  PASTURES 


MEADOWS  AM)   PASTURES 


{Attragaluii).  saltltuHlies,  wlnterfat  (Kurotia),  plnn- 
tainH,a!l1ianB.,;iUi(Vy  VMLcti,  Ullow-wt'i.-'.U.'lrfi'irri/');), 
tail  LalloW'Wiwd  (Am'^t/iil'pijii.  l«!gt,'Jirwt-orl.  wild 
bo&n.  PriekJy  pear  and  othur  cacti  have  infn  uwci 
for  forngo  in  tniit  aiMtion  by  burning  off  the  ipin»s 
(pane  '^i). 

J%g  Gnat  Plaint  rrgiofi. 

The  rtittlve  gruMiM  and  ton'ge  pUnU  of  thin 
region  da  not  play  auch  an  important  part  in 
agrioolturo  oh  fBrmcrly.  TTion^  &fv  Mi",  hownviip, 
immeiue  tracts  of  op*n  prairie  from  wliich  large 
quantitii::!  of  mitivi.-  \\ny  ar«  cut.  In  vt^l  und 
Bwatnpy  pl;iL-cfl,Blough-pra3a  {^partina),  if  cut  whon 


7hr  Rnrkff  nufunlaiii  mjlan. 

The  cullivale'l  crops  yrown  in  this  refrion  are 
iiiiiii^ni^cant  comparnii  with  (Ik'  millinRM  »f  i-att)«>, 
Bhw'i*  nnd  horupjt  that  Mbnifit  on  the  *iimmer  motm- 
tain  ranges  anJ  the  wintvr  ilt'X-rt  fi-<.-dinx-grouDds. 
TIk-  Itul  IK-altL  of  WvuRiing  nlnne  is  estimsted  to 
winter  3iM).(J()0  to  5()«.<^K)  nht-ep.  in  WyominK 
some  Mlfatfii  is  iirrc^iwn.  hut  tht*  hulk  of  the  bny  ia 
made  fri>m  the  natii'e  RTawtea.  The  native  meadou-s 
an*  cnmpoisii-d  chitirly  of  bluf-gnwsw  (P'w).  whi«t- 
graftstut  (Agr<>\>ynm),  brome-irraasts  (^n»iitaji>, 
ryi-Kri««efl(A7ymuji),  blue- joint,  needle-grnas.  hair- 
]Craif«,  mountain  timothy  (.Phlrum),  mountain  fox- 
tail {Alopixum*),  E»dgefl  anil  rnHht«.   In  the  foothills 


"^r~-:i^Jfc««'««??!r^^ 


-.»:•-*:-- 


•►.>,*^4 


'.Vv^'*^ 


.■K'; 


^:: 


}■»' 


.X' 


^i;a-'^ 


J'oung.  fur^iflhea  a  supply  of  caarw  hay.  Several 
iluf-rtteiiiP  tdKcthtr  with  ewitch-grass  (riiKiVuw), 
side-oftt^  grama  {Houtdouni.  and  wertern  whcat- 
{rntRM,  anppiy  ihti  hulk  of  the  nativ«  hay.  .\][  of 
ib.aii»  an  aI»o  vatiinlilu  for  pu)tuni[:v.  Iitil  thti  two 
chief  paature  Rniusiia  are  buffalo-^traHa  and  blue 
grama.  Ollur  (.tiv^k-s  of  importanci>  uro  vrild  rye, 
wild  timothy,  r<x«i  canary-Kr&es,  and  neodte-firass 
(SX^).  Two  nntiv'D  furaec  iilunta,  othi^r  than 
gnaaes.  which  have  come  into  prominence  because 
of  tholr  forain-  v^liie  .'ire  thi-  wild  v&tch  (Hntaekia; 
Bee  the  article  on  X'ftch.  pajte  li'iSI  and  llecltwithV 
olflvor  (7V£/Wium  JieehvithH).  The  former  ocears 
more  or  less  ahundantty  thronghont  thot  prairio 
rei^ion,  whili;  tlie  lattvr  is  common  in  low  meadows 
ftlonK  the  uppiT  Sioux  valley  and  tithvr  pluccti  in 
Soath  Dakota.  As  elnewhere  on  the  open  mnew 
of  the  country,  much  harm  haa  Ixien  done  oy 
over-etooking. 


Kg.  vn.    UcuBUlD  or  buniMi-cnut  i>utur«  in  tbc  Mr  wo*t. 


borderin;;  on  thv  (jr^'ut  Plains  region,  blaa  grama  b 
abundant  and  importanL  t^heep'a  feecne  and  ssow- 
f;r<i.«t  {,h\siai:a\  are  also  importaot  on  the  higli 
Riotintjtin  ridgea. 

Two  native  Hpwii*  of  clover.  Rocky  mountain 
and  BeL-kwith'H.  add  in'eatly  to  thu  nuiriltvo  value 
of  tho  m.'3ilow  hay  in  aimo  plac«e^  Then*  are  very 
many  «tht>r  i>IrinUi,  hiUh  annnal  and  perennial,  u 
wvll  tm  a  largi.-  varirty  of  nhrubs.  which  are  of 
vnlii«  from  a  foragti  etiindpuint.  bat  cannot  be  hen 
enum«rat<M]. 

The  Grral  Batin  region. 

Tliift  region  i»  Imonded  on  the  west  by  the  Si»rra 
Nevada  mountains,  extending  DorthvaH  to  ioctad* 
parts  of  Orv-uon  and  Maho,  and  S4fltbwar^  W 
norchi^ni  AnKona.  Sugcbrunh  and  rabbit-brtiah 
iCkryiuithamniu)  are  the  provailing  plants,  except 
whwr»  alkali  ix  prft»ent.  when  the  vegetationcfaaagw 
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IODIC.  Medieayo  xpttciai.  IjeyuminamB,  Figs. 
678,  679. 
The  ftna  p^reat  medic  is  alfalfa.  ThLi  plant,  once 
thought  to  bo  &<]iipl4:(l  only  to  stuni-arid  i\>j;ions,  is 
ni>w  grown  extenaivoly  in  many  partfl  i»f  the  humitl 
Bast,  where  it  U  Hi>cciiklly  vuluahk'  to  iJatryin<.'D. 
In  recent  years,  eastern  aairyraen  have  depended 
on  nitn>g»ni>u«  by-(iroduct»  to  biilane*  homn-i^Tciwn 
ratiuns,  which  consist  larifely  ai  CMva  ailu;^u  uud 
timothy  hay.  Alfnlfa  i.*  adapted  to  naving  a  part 
of  this  expenditure,  as  is  shown  by  the  fcltowinfi 
talile  batted  on  anaJyKt-a  and  <1  it^vtution  experiments 
lit  American  Ex;ionnieiit  ^tBtiun<): 


COUFAKIBON  OP  HAVS  (IH   KH   AWKKliS  TUMNACK 

Peii  Aokk. 

Mra 

linTrlliipiitH 

IMF  urMl 

[in  kl  Pill 

Alfnlfa    .... 
Catnmnn  rvA  clit*or 
Timothy  .... 

Tou* 
2.3 
1.1 
LI 

2.461 

1.02T 
1,091 

506 

While  alfalfa  hay,  on  ac«oniit  of  ila  bnlky  char- 
acter, can  only  Im  a  partial  aubstitate  for  concen- 
trates from  (craina  or  maun  fact  nrud  nitroKenoua 
b^-product«,  it  may  also  on  account  of  it*  prodnc- 
tivenead,  wJn^re  8UCf.«iafully  erown,  l>e  a  protitabie 
substitul*  for  other  haycnji».  Sine  it  isiitTenniul 
It  reduces  the  labor  and  care  for  a  given  area  of 
land  to  tbo  tMJniiniim. 

The  medica  are  plantH  of  the  (^nns  Medicago, 
eotno  ftfty  In  n*innb(^r.  some  of  which  are  grown  for 
foragu.  With  the  exception  of  alfalfa, 
which  is  ikJica-ga  mtim,  the  B|Ki:if3 
are  of    very  secondary   agricultural 
valoe,  and  arv>  practically  unknown  to 
^     the  fanning  people  of  thin  conn- 
try.   M<M!ica;f«  i.i  closely  allied  to 
TriEoiinmRheclovera),froni  which 
it  is  distinguished  chiefly  by  the 
twii<U!<l  or  coiled   ptxlti  [tKX 
Pig.  274.  in  the  Alfaffa  arti- 


i'.1; 


cle].  With  the  exception  of 


one  riimbby  species, 

the  medics  aris  herha,  ^ 

annual  or  perennial,  mmitly  with 

clovor-lilcd    hahit.  rathor  airall 

leaver  of  three  leaflettf,  and  tlow- 

eiB  purple   or  yellow    in  cmutl 

heaih.  short  spikes  or  racemes,  y-. 

They  ara  native  in  RBro[)e,  Africa  " 

and  Aria.    Several  NpeciM  have 

be^ntriod  at  exp^^rimpnt  .^tntiona 

and  moro  or  leas  recommended  forspcciat  purpooea. 

Siwd«  of  some  apeciee  are  ueod  as  adiilteraiit«  in 

other  seeds  [see  page  141],  The  best  known  medic 

(aside  from  alfalfa)  in  this  country  is  the  hop  or 

black  medic  iMeJicago  tapuiina,  Fijr.  678).  which 

looks  Like  a  amall-bMidei)  yelIow-flaw«nMl  cri>«|iinK 

clover.    It  is  nnw  a  wood   in  many  parta  of  the 


country,  althoush  not  pnrticularlT  trooblceooe.   It 

is  snid  to  alfurd  good  forage  ana  has  bea  rooon* 

mended  for  Hpecinl  places  now  and  thoii,  bat  it 

appears  to  bo  «f  little  value 

as  compared    wii.h  several 

olIitT  plants  that  thrive  under 

similar  cunditiun.-!.  It  ia  an  an- 
nual wiry  jmbi.'airentpljint. lying 

close  to  the  ground.    Mediea^ 

medin  in  thii  Sand  lucem  men- 
tioned on  page  l&S. 
A  medic  that  han  recently 

received   attention   is   Snail 

clover  (jl/pi/iViifldturfti'Mffffl.  Fig. 

6T^>.    It  in  native   in  Kouth* 

western  Spain,  introduced  into 

Cnlifomin  iw  a  winter  forage 

plant.   The  seed  starts  as  soon 

■M  the  full  raina  come,  and 

the    plant    growB   vigorously 

through  the  winter  and  spring. 

The  heavy  crop  of  seeds  is  ma- 
lured  in  early  summer,  after       il-    -^    . 

which  th»  plant  Hhriveln  np.  It       T^\£.^ ' 

volunt<«re  from  year  to  year,       ^r^ii 

»w  that  dirtxi  swding  is  not         '  -^ 

nepasaary  ufter  the  crop  is  ca- 

tabliahi-d.   The  podit,  which  are 

large  and  Mnioiith.  lie  on  the 

ground   after    the   plant    has 

withered,  noil  iir«  eaaily  gath- 
ered.   If  tht'y  are  allowed  to 

remain,  the  SK'ed*  will  gt-rmi- 

nate  the  following  fall.    The 

plant  givitt  promitw  as  a  for- 
age plant  because  of  it»  heavy 

growth;    and   its  heavy  seed 

production  and   rt^iidy  gerni- 

nation  may  malte  it  valuable 

as  a   cover-crop   and   Kn'<.'n- 

nianjre.    It  thrivex  on  moist 

land  but  is  somewhat  drought- 

reJiiHtant.    It  show.*)   liability 

to  frost  injury  in  some  local- 

itiea. 

Bur-clover  is  a  name  applied   to   two  niedlcfi, 

Medieago  <ifnl\eulata  and  M.  maculaia.  The  former 
is  ■  we«d  on  the  Pacific 
coaat,  but  furnishes  much 
forage  in  dry  summer  pas- 
/^"Wyy — *N  ^'"**-  '^''  spotted  clover, 
;  — -^  P- — I  '"■  southern  bur -clover,, 
,^^,  \_/l\x  -V-  ifMeulaia.  is  recom- 
mended for  the  &Hitlu  par- 
ticularly for  vtnl^  p»> 
tare  in  the  sandy  soils  of  ^ 
the  pine -woods  regima. 
Various  other  medics  ars 
mention*^  in  experiment 
slatioii  and  other  litera- 
tare,  but  they  are  not  of 
sufiici^'nt  importance  to 
The  economicallvimpcrt- 


rti.on. 


FIs.  Vn.    BU^  M  bop  medic 

1 1f fitiniif D  lirz-H'tnit ). 

warrant  discu8)<Jon  here. 


ant  speciei  in  this  country  at  prwent,  aside  frcra 
alfalfa,  are  M.  dtntkvdala  and  m.  macnlali. 


MEDICINAL  PLANTS 


MEDICINAL  PLANTS 


4S7 


MEDICINAL,    CONDIMENTAL    AND    ARO- 
MATIC PLANTS.    tV-*-'***''!. 

By  R.  R.  7Wr.  and  others. 

T1i«  frrtming  of  mvdicinat,  condimenUl  and  »ro- 
nuitic  ptanU  in  the  I'nited  Stalen  has  at  present 
hardly  inuucd  lmynn<l  tho  oxptiritnt'iiliil  or  ganlvn 
s(ag^,  tne  demard  for  articles  of  these  cI&m««  b&- 
JBB  in  Rfi'X'ral  met  where  i»o«iib!e  by  im[M)rIation. 
KcArly  mil  nEitivu  drug  products  are  now  obtained 
from  wild  planU.  Thf.  threatuned  li  isaijpcjirance  of 
some  of  the  av>»l  viilu&blv  iag  M  the  gt>v«niiii«iil 
and  private  experimentere  to  make  efforts  to  put 
Ronn*  of  thtwd  kinds  iiniiiT  cultivation,  e,  g,.  goldi'ii 
Bfinl,  (;inHi<ng.  M-hinticea,  ^neea  snakerrral,  On- 
eara  mgrada  and  others.  Dni);-pknt  cultivation 
on  a  kiobII  scuIl-  hai<  \»ng,  Ifucn  practiced  in  a  few 
places  by  thi?  r!haki-nt  At\A  tithi^r^.  At  pri'sent,  be- 
finings  in  this  line  haw  U.t*n  moAv  in  iti_*TL-ra1 
pIscM.  CinscnK  to  a  tutil  value  of  about  a  million 
dollais  i»  prown  in  NVw  York,  Ohio,  Kt-nlucky, 
MitNuuri  and  othi>r  i^tati-it  in  tht'  «a8t(>m  half  of  the 
Country.  Coldi^n  aaa!  ia  grown  uparinnly  vivi-t  a 
(■imitar  area.  In  California,  some  fucct;sa  has  been 
reached  in  crowiiiK  innect  flowers  (Pyrethrura  Bpe- 
cien)  on  n  comincrci&l  M'hiIp. 

Botanieal  murer. 

Per  mtMlicinal.  t!ondini4^ntaI  and  uromnlic  prod- 
ucta  in  Amerii-a,  muny  butanical  families  mk 
drawn  on.  The  orchid' family  furamhia  vanilla 
pixifl;  the  crowfoot  family  provides  iihiefly  mwlici- 
nul  products,  ott  aconik-,  ^jUim  »ca\  and  l&rkffpur; 
the  potato  family  is  represant^^!  hy  dmija,  iw  h«lla* 
dnnna,  JimHun  wt-i^l,  t<jhuii.-co,  and  among  Ihf  cutidi- 
mentA  by  red  pepiier  and  paprika;  the  mint  funiily 
fumi.<ihe<)  a  cormiderahlit  nnmbor  of  products  vmd 
in  incdi?in«  and  nW  a#  flavoring  aijeot^,  8U>c)i  aa 
fljiyi!  lKig.6S0),  marjoram,  ba»il,pt*p|)t.-.rmint.«|>ear- 
mtnt,  hyuMip,  Ihynn:.  Nivory  and  pennyroyal.  Cat- 
nip, belonging  to  thiH  family,  haii  a  mt^irinal  vatiii> 
only.  The  laiir^-l  family  im  LW|>ecial[y  rich  in  aro- 
m>ttic;  principles,  and  heneo  fnrma  the  groan  from 
whicW  many  Hpic«i  ari'  obtaini'd,  notjilily  Hll^pipo, 
ewwtbay,  clove*  end  cinnamon,  *!aasafra8  and 
camphor,  prD(lui;t«  of  this  family,  uro  of  ej^pt-ciul 
modicinal  value.  Tho  purvnip  family  nhart^  thin 
tt^ndency  toward  animatii;  proiimt"*  which  tirv  fn- 
qurntly  UHwl  for  bnth  purpoKea:  caraway,  anii^, 
fennel,  lovage  and  coriandi'f.  The  muslard  family 
i8  also  n»unlly  ('hnnu^tcnKed  hy  prodiiotA  of  an  aro- 
matic or  (ipicy  nature,  as  mustard,  white  and  blac!:. 
The  spurge  family  id  chara<:l«-r't5tifal!y  the  dourcc 
of  mL-dicinal  principleH.  uituallypurgativo,  aauisbor- 
bean  and  f  roton  st-tJ.  The  great  group  of  the  cnm* 
fiosttHH  includfi*  a  varit-ty  of  pniductn,  irnch  ax 
dandelion,  tantsy,  wormwond.  elecampane  and  '•.irni>- 
mlle  to  repiviscnt  the  mixiicinal  gronp.  anil  wrragon 
trt  r.'|]i>-*?nt  the  omdimenlrtl  nw?. 

J'artn  of  piatitu  uwt/. 

Nearly  all  p.irtji  of  tkr  plant  are  majfl  ose  of  in 
obtaining  in«-dicinal.  condiment^l  and  aromatic  stib- 
Htaace*.  The  entire  root  ia  oa^d  in  dnndnliifn, 
bunjnck,  bulladonnu,  yidlow  dixsk,  lovage,  licorice 


ipecae,  valerian  and  Seneca  inakeroot ;  the  bark 
of  the  root  only  in  8i>me  caeee,  as  in  eactaafraA  and 
cotton-root  bark.  Thovntirv  hL-rb,  excluding  larger 
atema,  ia  am^  in  a  number  of  amnll  pliinta.  aa 
Iwlwlia.  pennyrnyal.  (hvine.  jn-pjiermint.  spearmint 
and  catnip;  the  leaves  in  helladonna,  henbane, 
stramonium  nnd  foxfflovo;  the  flowiirs  only  In 
camoinilee ;  the  unopened  bnds  in  cloves;  the  fruits 
complete,  aa  in  rtil  jH^ppcrs,  chilii««,  allspice, 
Cfimway,  coriander,  a&i^o,   fennel,   black    i>Dpper 


Pia.  6tO.    Sue  plant  on*  tmi  uld  (A(L;.i>U'a  froiu  )Wi  Xunr- 
liDuk.  L'Tiltnl  KiBlPi  IlrtiartiQcl!!  uf  Asnpultun), 

and  ranilla  puds;  the  aeod  freed  from  the  Be«d 
vessel,  UK  in  mustard,  poppy  aeed,  castor-beans  and 
fenugreek. 

Time  if  karwMi'nj!  Jiuilicinai,  coniimenUil  and  aro- 

In  general,  not  prtMlucta  are  imually  collected 
at  tho  cloAi'^  of  tli(^  g'v>*ring  itc(U)on,  when  th(>  plant 
has  filled  the  roots  or  riiisom««  with  rener^-e  prod- 
uctt*,  thus  giving  them  a  full  appearance  which 
makcM  them  mure  accepLublo  than  Hit.-  phruiikcn 
m-tterial  collected  in  the  growing  season.  Early 
upriiiit.  beffjiv  tlw  rt-wrvu  priKlticti*  have  be«in  iiwd 
up,  iH  alrto  a  good  seuAin  to  harvi'Bt,  Stpnie  dealera 
oxm^rt  that  the  shrunken  moLi  of  some  aorta  are 
pft?ferable  as  containing  a  greater  ijnantity  of  the 
activ«  principle  than  fall-dng  root^.  Perennial 
ru<>t#  oru  Bomclinies  prvfcrri^d  at  K»mc  special 
stage  of  growth. ;  e,  g..  Iielbulonna  root  give*  the 
Ixwt  yiidd  of  alkaloids  when  two  to  four  years 
old ;  if  too  old  it  becomes  wo<jiiy  and  the  alkaluidal 
content  divniaaea,  Mar^hmaUow  root  is  preferred 
when  about  two  year*  old. 

Ix-aves  and  he'rbe  are,  as  a  rule,  collected  when 
tho  plant  is  in  full  flower.  Vfany  t<.^Mt.i  have  shown 
that  at  that  stage  the  desirable  principles,  whethir 
alkaloids  or  volatile  oils,  an^  most  abnndant.  In 
the  case  of  bienniiils,  the  leavrti  of  the  two  years 
are  ofti^n  not  of  equal  value ;  e.g..  foxglove  lenvea 
arc  taken  tha  «.«pond  year  whvn  the  plant  is  in 
Bower. 

Flown  arc  somvtimcB  colU-cte-J  in  the  bud  slaga^ 
ns  in  insect  fiowi-rs.  nr  f^oon  aft«-r  the  Rower  has 
well  opi-nvd,  as  in  camomile.  Oati-ndulu  llowt-ra  are 
barvetrted  at  this  stage  by  pulling  ofT  the  bright' 
coloTwl  ray  flowers,  which  alone  makit  np  tho  drug. 
Fruits  are  freiinently  collect«d  a  little  before  Ihey 
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are  thoroughly  ripe  in  order  to  secure  a  bright 
iip[iL-iiraiico  ill  the  cnjiiw  article,  as  in  coniutn,  cori- 
ander, aaim.  fennel  and  Anifriciin  wormsi-ed,  (>ther» 
arc  atlou'Ml  to  ri[)en  thorcniKhly.  aa  red  p^^ppcrs 
atid  (.'hillicie.  Sui[u>  fruit)!  aw  vayivcttiil  and  ulluwul 
to  dry  before  the  Beede  ol(tain(>(l  from  them  are 
eepftrated,  .v  npium  pnppy,  «trninonium  nndcnittor- 
hmnn. 

Hrlhijilt  itf  I'rfjMiralwn. 

Umially  ihtf.  prfKiiictii  of  medicinal,  comiimental 
antl  urumatic  plants  are  not  us<^  uhi^n  frt^h.  but 
hnvn  to  be  p;ot  into  a  condition  iwrmitting  BtoraK" 
or  shLpment  so  that  thi-y  may  he  »«vti  at  a  distance 
or  at  aom«  lat«r  time.  The  homeopathic  school  of 
meiliciiiL-  muktvt  it  a  xtroag  point  tu  use  plant 
drui{s  in  a  fresh  condition  or  preserved  by  immer- 
siun  In  alcohol.  In  tti-ntral,  iUv  pri^swrvation  of 
these  [irodtiL-ts  is  brought  about  by  simple  dr^'inK. 
Wht'n  dry  many  of  ihem  retain  thftir  moat  impor- 
tant pr^iperii^H  for  \ieo.  The  liv«  root?  Ar»  care- 
fully clt;aned  by  washing,  and  if  not  too  largu  fur 
easy  drying  are  merely  sprt^ad  out  in  nomo  airy 
place.  If  tix)  large,  they  are  cut  up.  fre<iaenlly 
into  characU^ri.-itic  fonn.s.  Iieaf  prtNlnctM  are  dried 
in  the  shade  with  natnral  heat  or  over  a  gentle 
artilicial  heat,  about  I2i"i*  Kahr.  En  ordi^r  to 
secure  a  bright  grw^n  color,  pnins  mimt  he  taken 
to  lieep  the  leaves  from  taking  up  moistare  at  any 
atago.  When  dry  they  Bht'uld  Im  .-•twri-d  out  of 
strong  light,  BarkB  are  URuatly  "rosaed"  before 
drying,  i.  is,  the  dtiftd  outer  corky  parts  aro  scrajHjiiI 
off.  In  the  caoe  of  svrae  drn^s,  an  caHcara  bark,  a 
more  or  lesa  prnlongwl  [Martini  of  atoragif  in  nvcv«- 
■ary  before  use.  Flnweni  and  fruitm  are  best  when 
dried  i0  promptly  as  p(N«tfibI«  without  rai^fing  the 
temperature  to  a  point  likely  to  lirire  otF  more  of 
the  volatile  Huhatances  than  in  nere.i«ary.  Nearly 
all  drug  and  condiment  pnxlucLs  k-avt-  the  hands 
of  thfl  growers  in  the  form  of  the  crude,  dry  prod- 
uct)*, which  nrv  vrorknl  up  by  the  manufacturers 
into  the  proper  forms  for  uae. 

Mtdiciiiiil,  fontlimmUU  and  aromalic  planl  impor- 
talioa. 

The  sources  of  our  crude  drags  and  cundimt-nta 
are  very  widely  separated,  depending  in  large  part 
on  climatic  conditinnx.  Commim  drug  plants 
belonj^inR  to  the  temjwrate  zone,  sui'h  a^  diRJlalio, 
burdock  and  ciiraway,  are  in  very  large  part  pro- 
<laced  m  northern  and  central  Eurow.-,  frequently 
In  more  or  \v»»  localixi-d  regiomi.  Caraway  comeii 
chiefly  from  Holland,  in  small  quanlitil^'5  fnjm 
Norway,  east  Pnisaia  and  southern  flermany. 
Fennel  U  cultivaUNl  in  Saxony,  fialicia,  Macwlnnia 
and  Italy.  Digitalis  leaveo  and  belladonna  reac'b 
th«  market  from  nnrthcm  Ormany,  .Austria, 
Beli;jiim,  Holland  and  t)n);lund.  Pepncrmint  oil  is 
proilm'iiii  chieliy  in  .lapan  and  the  Iiniled  .Stati'«. 
Otber  plants  demanding  Iropicul  cimditioii.t  are 
obtainoi)  froin  regiona  in  which  their  cultnre  has 
been  undert.tken.  Tini-hona  hark,  from  which 
quinine  is  obtained,  came  furmerly  from  the  sloped 
of  the  .\nd<>!i.  Cultivation  of  this  plant  in  India, 
Java,  and  other  part.1  of  the  Orient  has  iiuooecd«d  in 


80  far  sfl  to  cauw  the  practical  disappearance  of 
the  wild  harkjt  uf  South  America  from  the  market, 
Ijjecacuanha.  likewise  a  native  of  northern  South 
America,  \i  apparently  repeating  this  history. 
Black  and  whit«f  i»pper  are  chiefly  pnwinoc!  in 
BouthGaKl^r-R  .Alia,  coming  on  the  market  through 
Singapore  and  Pcoang.  Clwes  are  in  largo  |>art 
supplied  by  /anxiliar,  where  the  crop  constitutes 
one  of  tho  royal  monopolies.  Some  prodncu  are 
derived  from  still  miire  1«calii«d  regions,  a*i  buchu 
leavtfii  fririn  the  vicinity  of  Cape  Town,  South 
Africa,  and  aloes  from  South  Afriea,  the  inland  ot 
Sotwtra  in  the.  Rud  sea,  and  th«  ftarb&doec  Sslanda, 
Somo  are  cultivated,  as  may  be  seen  in  numcrou 
cases  cited  above,  and  somo  are  wild  products. 
Camphor  onlil  recently  has  been  derived  from  an 
easentially  wild  tnf  growing  in  Japan.  China  and 
FormoKa.  The  fireat  depletion  of  the  natural  for- 
eslu  has  led  the  Japune&e  government  to  mnk« 
C!Xti>ni"iv<i  planting*.  Several  African  sorts  of  th« 
red  peppers  of  the  market  are  collected  by  nativca 
from  the  wild  plants  and  broaght  long  distancue 
to  market. 

The  quantity  of  dnigs  and  condimental  producta 
import*^  into  the  United  Stat««i  may  be  learned 
from  the  cuatoms  report,  which  shows  a  total  of 
$lfi,4 14.868.37  (or  tho  twelve  monlli*  ended  Jub« 
30,  1906. 

DK-smiFTIVE  NOTES 

It  is  not  intended  to  pre^-nt  here  a  diwassivn 
of  all  tile  plants  used  for  medicinal,  condimental 
and  aromatic  purposes,  k  few  of  the  more  common 
and  UM'ful  ones  only  sjn  dfeea^wd  in  detail. 

Aslie    (PimpineUii   Aitiram,   Linn.).    VmbfUiJ^ra. 
(0.  F.  kluyh.) 

Aniae  'm  an  annual  herb,  two  to  throe  feet  high, 
with  smooth,  twice-pinnate  leavtw,  small  yellowish 
whit"* flowftrsin  targe  terminal  umMs.  fonowe«l  by 
short.  Honiewhat  curved,  ribbeii  fruits  ordinarily 
Been  in  pairs  fastened  together  along  their  straight 
sidojt,  narrow<-d  toward  thf  upper  end,  with  a  pli-as- 
ant  aromatic  odor  and  taste. 

Anise  is  widely  cultivati-d  for  the  aromatic  fniita 
and  the  volatile  oil  di:ttil1cd  from  them.  HuBsia  is 
th«  largest  present  source,  with  a  conside.rabl« 
quantity  (j;rown  in  other  Eumpeaa  couRtrit-o, 
especially  on  the  Mwl iterranean  sea.  The  plant  has 
Ix><-n  grown  in  America  only  on  a  small  Mal«, 
chielly  in  gardens.  Considerable  beat  sMtnA  to  be 
re<tiiin-d  to  maturt?  the  crnp. 

The  plant  Krows  n-adily  from  aced  drilkd  in  a 
good  loitmy  soil,  at  such  dintaoces  as  may  be  beat 
fitted  to  the  nieth<.)d  of  cnltivation,  whether  by 
hurae  or  by  hand.  Planting  shonid  be  done  in  the 
early  upring.  The  fniit  miitorea  in  the  fall.  Sinc4 
a  bright,  clean  appearance  is  deeired,  the  fruit  i« 
collocted  liefore  fully  rii>i-.  It  in  threshed  off,  drivd 
and  etored.  The  ptM-nlinr  Bn>eti»h.  nromatic  taflt« 
is  due  chiefly  to  the  volatile  oil  located  in  the  rtba 
of  the  fru  it. 

The  fruits  are  rarely  oaed  for  flnvortng,  the  oil 
obtain<>d  bvdiRtiltation  lieing  prvfemd.  TlnQaail 
yield  of  oil'  is  3b<>at  2.5  per  cent.  Xb»  natoftel  VK 
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maining  after  distillation  ifl  used  in  some  parte  of 
Gurupu  US  a  etoak-Iixt].  One  invuttti^utoT  in  Siani 
rvport«  that  the  \eavm  are  grown  tnere  and  di»- 

tilltni  iwU'id  of  ihn  fruit. 

Beti»ionn.ii (Alrupn  l!eUa(b>nna,].ian.).  Solan/uxft. 
(G.  F.  KItigh.)  Figs.  G8I,  682. 

A  co«r^.  horlmcvvut!  (iLunt,  with  a  flcahy,  pcran- 
nial  rwt  aystem,  a  liranchinji.  spreadirtR  and  «ft«*n 
straKK^in^  fltcm.  mat^biiiK  a  height  of  thrw  to  live 
feel,  ScAring  ovate,  entire,  m-arly  nmootli  kavfs, 
thrne  tnnix  inche.i  Inng.  antt  numfrona  h0ll-ii}iapod, 
dull  iHJfiilB  flowers  that  rnwur  wither  singly  wr  in 
jwiira  ;  the  fruit  is  a  purple,  very  juicy  berry  of  a 
BwcH  nn<j  nnt  unpbAxant  toxto.  .'Vli  partJi  oontuin 
atropine  or  relab^d  alkaloids  and  are  poiaonoue. 
The  l<.'av*-»  ami  riKitfi  nrv  usl-*!  in  medicint-. 

Qdladonna  uccun  wild  in  the  UniUnl  Slate-i 
occasionally,  but  in  native  in  Rurope  and  occuni 
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fit.  «8],    Lemv  dI  b»llrfgnB«  (Itrtfjia  Bttlalfann«). 

there  ubnmlantiy  tioth  wild  and  under  cuUimtion. 
The  demanii  of  the  Amvricran  dnig  market  if  in 
part  Hatltfled  from  England,  Uonnaoy  and  Austria, 
where  the  plant  is  cultivated  or  cnllnctiid  wild. 
R^ently  it«  culttvatinn  in  tbk>  Uoitwl  Stated  on  a 
commercial  ac&le  has  been  begun.  It  »wia»  to 
thriru  aa  far  north  uo  New  Jvrsoy  und  tlois  well  at 
Washington,  D.  C.  Vermont  mtran  to  be  too  far 
north.  It  la  probablu  that  Virginia  and  thv  Caru* 
linaa  off«r  a  favorable  tyfe  of  climatic  canditiona. 
The  mil  HhoiiKl  tie  a  rich  gnnlt-n  loam,  moili-r- 
ately  light  and  sandy,  Binc«  a  heavy  auti  giv6A  a 
poor  retam  in  planta,  a  lijcht  yield  of  ]eatos  and 
routa,  and  favors  winter-kill  ini;  of  the  roots  in 
eeverp  winters.  A  oomjilel*)  fertiliser  ia  recora- 
nienik'd,  containing  phasphal«s,  potasti  and  nitro- 
gen.  Tho  plants  may  be  «tart«id  in  the  field  or  in 
>«ed-bod.4  and  i^nwri  In  thn«-foot  rovg,  about 
twvlvp  or  flfteon  inches  apart  in  the  rows.  The 
eeed  may  be  sown  in  the  fall  or  early  aprinft  in  tho 


Gold  and  bantycovered  with  soil,  genniaation  tak- 
in£  place  is  Mirch,  wiicii  ronditioun  un-  must  favor* 
able  for  the  growth  of  young  seedlint>H.  One  to 
four  pounds  of  B«ed  are  ncoiltid    to  now  an  avtv. 


/'^ 


FIR.  6t>.    ltoat«f  >  tw«-)PMi-o3ii  MUadanu  plant,  two  tMt 
deep,   (irown  M  WmIiIiiiioii.  I).  <' 

Cultivation  should  be  fn^u^nt  and  shallow  to  keep 
the  soil  in  good  tilth  and  rre«  from  wovd;^.  Thm 
UavKH  are  picked  when  the  plants  are  in  full  bloum, 
dried  carefully  in  the  shado,  and  then  JcApt  in  a 
dry  place.  (.)ne  crop  may  Ife  Katherenl  the  first  year, 
and  two  or  mure  tho  iwcond  and  iatri*  vearit,  if  the 
stalkfi  are  cut  after  ench  picking  of  leaves.  The 
rootB  are  dug  at  the  end  of  th*>  f^econd  y*ar.  washed, 
cat  into  four-  or  five-inch  lengths  and  dried. 

Thn  yi<*ld  that  may  be  eipeei«i  on  good  soil  is 
about  &0O  pouTide  of  dried  li-ave*  per  picking  and 
1,.'VOO  puunda  of  dry  root  at  the  end  of  the  second 
year  jwr  aero. 

CampbOT  (('jjm/tWn  ojpeiaali*,  Steud.).  Laurmwr, 
Fig.  683. 

A  largB  irvtirgroin  tn-o,  native  ia  Asia,  having  a 
wide-spreading  top,  a  thick,  much-branched  stem, 
alt«mat«.  entire,  ttvergi*^n,  leathery  leaves,  br«adly 
lanceolate  to  ovate  in  fum,  axillary  cliutora  of 
amall,  yellowish  flowera  which  are  followed  by 
small,  blackixh  berrii>^,  in  t<iiii*  and  iippL'antncir  not 
very  unlike  the  froit  of  the  native  small  black 
cherry  if'ruitui  nrroJhia).  The  tiv«  is  cultivated  in 
Florida,  alung  the  Gulf  strip  and  a»  far  north 
along  tho  Atlaatic  coast  as  South  Carolina. 

The  tree  yields  the  gnm  camphor  of  commerce, 
as  well  aa  camphnr  oil  mx-d  in  liniments  and  the 
like.  These  substanctu  are  present  in  varying 
quantity  in  all  parts  of  the  tree,  being  especialljr 
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abundant  in  the  dead  heart-wood  of  old  ln«».  They 
an>  aUn  prrwont  in  tho  leavnt  and  other  parta.  Ex- 
periments by  the  United  Stalec  rx>pnrti>ient  of 
Agricaltun^  have  shown  that  camphor  gum  of  high 


SDICINAL  nM 


MEhlCIN'AL   PI 


quality  can  bo  Jistillcd  from  the  leaves  by  steam, 
ftni)  fiirl.iitT  exireriments  Are  row  ir  prntcrif^HH  in  the 
hope  of  utilbing  ihia  mutcc  or  method  for  camphor 

products. 

Caraway  (Ginim  Carai,  Linn.).  tImlfUif'era.  (G.  F. 
Klugh.) 

Oaraway  b  usually  a  perennial  herb,  having  an 
eiilurgi.-c1.  titrrthy  runt;  erect,  nk-ndtr,  Bomewhat 
branching  sWm.  reaching  u  height  of  two  feet, 
bearine  pinnat«ly  compound  leavers,  the  ae^enta 
of  wlift^h  HTV  Very  narrow,  alniust  filifnnh  ;  thu 
Hinall  white  9owen«  fi>rri  a  Eliit-toppE-d  umbel  :  tho 
frtiitu,  tiic  3(Wftlleil  "caraway,"  are  narrow,  riWwd, 
poiiiU;d  at  the  ornJ^  and  have  the  cbaractcriatic 
caraway  flavor  iJu*  to  the  vulHtile  oils  contained 
tn  them.  It  is  a  nativu  of  Eiirupe  but  is  widely 
introduced  into  the  Unitini  Stnt««,  occorring  wild 
or  in  kitchyii  gJirJens,  Atlpmpl*  are  Wing  made 
to  pntduce  it  cummercially  in  tho  I'niU-d  Statiw  to 
supply  the  lurge  fleinand  n«w  «jiti.-srnii  from  abroad, 
chivliy  from  Holland  and  raiJdie  Hupsia. 

It  grows  well  on  liisavy  soils,  but  a  moikrately 
light  sail  gives  larger  yields  and  ic  euppnaej  to 
give  a  graile  (M>nlaiiiing  more  oil.  The  need  Hhniild 
be  Hown  about  the  fir»t  of  April  in  tbret^foul  drills, 
at  the  ratfl  of  about  eight  ponnda  per  acn%  or  in 
Buffioient  (jnantity  to  give  a  stand  of  plants  nbont 
throe  inches  or  Wsa  apart.  Afti.-r  the  plants  come 
up  th«?  Hull  Hhould  be  cuttivaU^d  ohullnw  and  weeds 
kiUwd  rpgnlarly  until  late  Hummer  the  first  yeiir 
and  early  dprini:  of  th«  auwnil  year.  Wird*  l.-fl  in 
the  field  at  barvwt  time  will  contaminate  the 
product  when  the  «i.*i]8  an?  hiirvi-j*l*ii  and  nuluee 
the  value. 

The  seola  ripen  about  the  middle  of  Juito  the 
BMond  year,  and  may  be  cut  with  a  mower,  tbreehed 
oui  and  denned.  Thesefda  shiJiild  he  lijiht  brown 
if  cut  just  after  the  fimt  seeda  ari*  rjpo  and  before 
the  atalks  are  deiid.  Cutting  at  this  time  miikes  a 
gouil  salable  prodvot  anil  avoids  wa«te  hy  .thattcr- 
ing  of  tiia  BQods.  An  acre  should  yield  al>out  1,0()0 
pounds  of  »eM]. 

On  distillation  with  eteam  the  fmite  yield  o 
pleasant  volntile  oil  with  the  odor  and  tante  of 
caraway.  According  lo  the  geographical  source 
and  conditif>ns  of  soil  and  climate,  caraway  fmitii 
yiuld  3  t«  6  |K-r  cent  of  th<>ir  weight  in  oil. 

C«tnl;»  (Xeptta  Cataria.  Linn.).  JjobirUa.  Catmint. 
Fig.  684. 

A  perennial-moted  herb  having  a  branchiDg, 
erect  or  Momcwbut  dccuml>cnt  Miuure-cnrnered 
■t«in,  tJiree  to  four  feet  high,  bearing  cordate  or 
broadl;  ovale  iintutlnle  leave*  with  crenat«  niaj- 
gins,  softly  wtiolly  surfaces  and  veins  sharply 
mark<>d  on  the  pnb''  undi-r  aide;  the  small  ii«srly 
white  flowers  are  colWted  in  terminal  irpikw, 
fluweriiig  latv  in  the  (summer  or  early  fall.  It  is  a 
frequent  garden  pUnt,  and  has  uIho  ei^caped  over  a 
wide  area. 

(.'atnip  is  prupagiited  by  MKids  or  ky  root  divi- 
Kion.  !t  likeii  a  moderately  rich  garden  loam,  but 
doe*  well  on  a  x';iri<-ty  of  BoiU.  The  seed  Bhould  l)e 
Bywn   aboBt   the  first   of   March,  nr  a»  Mriy   m 


poesibloin  the  spring,  in  drills  three  foci  apart,  at 
the  mt«  of  one  to  two  punnds  i)er  acre.    After  t  he 
plants  aro   four  or   tlve   inches   in   height,  thefj 
should   be  thinned   out   t«  stand  about  eight«en* 
inehtii  apart  in  the  mw*.  Shallow  cultivation  t» 
keep  the  soil  loose  and 
eoniwr^M    soil    moiRttin' 
will  incidentally  kill  the 
weinia    and    [irwliie*    a 
heullhy    growth.     The 
plant  will  (lowiT  the  first 
y«ar  in  Aiigii^it  or  Si'p- 
tember  and  in  subneqiient 
yearn  in  .Tunc.   The-  flow- 
ering to|>s  are  uwii.  They 
should    be    i)ickiil    frtie 
from   large   stems   n  n  d 
dried   carefully    iu   the 
shade  to  prewrve   their 
Kroen  color.   The  yield  of 
tops   per  acre  is  about 
■J.'.HX)  poundfi  under  good 
conditiontk 


:-<5 
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Fennel  (/VnfcWuHi  ojp- 
cimle.  All.).  VniM- 
/i/mr.tH.F.KIUKh.) 

Fennel  in  an  herba- 
ceous perennial  of  the 
punnit)  family,  native  tu 
the  Old  World,  grown  for 
it.t  aromntie  fruit,  and  in 
India  and  -laptin  for  its 
iilible  root.    It  ia  grown 

in  central  Curo|ie  and  in  the  MeditemnMn  coot 
trios  aa  well  as  iu  Japan  and  India,  and  sparintcl] 
in  the  United  Sbiitee  a£  a  gitrd«n  herb.  The  BcAhy 
root-Btem  of  fennel  gives  rise  to  stoat,  smooth,  suc- 
culent stems  ruachinji  a  hi-igbt  of  three  f^et.  whichj 
bear  the  dark  green,  (inely  dtssectfd  aromatift) 
loavf-s  and  nnmernuii  very  tnnatl  yellow  flower 
in  brnnehing.  timl)id-lil(«>,  tvmiinal  clastt^w; 
fruits,  ripened  in  late  summer,  are  about  one-third^ 
inch  long,  conspicuously  riMwd  and  have  the  plea 
aiit  fragrance  cbaracteri^tic  of  pltrnla  oontaining 
ancthnl. 

Fennel  does  well  on  a  moderately  rich,  w«U-j 
drained  loam  or  sandy  lo.im.  a  heavy  wet  soil  sivin^ 
too  much  leaf  and  stem  and  too  little  fruit.  It  u 
sown  in  three-foot  drills  as  soon  in  the  spring  aa 
the  ground  is  ready  for  garden  planting,  about  tiv«^ 
pound?  of  seed  being  need  per  acre.  It  iscultivat 
a»  an  onlinary  garden  crop.  The  fruit  ripens  ii 
the  fall  and  is  gatherud  at  once  in  onkT  to  pr 
nerve  a  frexh,  bright  apnearsnee.  It  is  less  desire 
able  for  the  market  If  allowed  In  torn  dark.  After 
it  ia  dry  it  can  be  cleaned  of  the  tmnature  fruit, 
flome  «f  which  is  unavoidably  collected,  since  nil 
fruits  do  net  mature  simnltaneouely. 

The  aromatic  flii\'or  i.t  due  Co  a  volatile  oil  pres- 
ent in  the  ribs  of  the  fruits.  This  oil  is  obtained 
bydistillation  with  steam,  a  yield  of  4  to .")  pi-r  cent 
being  obtained.  The  fruit  remaining  after  dintilla^ 
tiun  is  used  in  some  parts  of  Cermany  aa  a  f e 
for  cattle. 
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Foxglove  {,tHgilalit  purmirfa.  Linn.).  Senphvte- 
.ia-w.  (U.  P.  KlQch.)  PiR.  t)Ji&. 
FoxKlove  is  a  tiill  biconial  herb  with  Gbroiu  rucit 
8)'st«>m,  and  in  the  socond  year  u  etraieht  utera 
boaring  a  long,  onbrHncht-d  raivme  nf  lartrc!.  two- 
inch  long,  showy.  lR>ll-)^haiH^I  to  funnel- forme*] 
flaweni,  {iiirplish  with  darker  upals  in  the  throat, 
or  nearly  wnlta,  utiA  a  luxuriant  H<'v<■IApTn■^nt  of 
alternate,  assail*,  woolly  i^aren,  with  venation  on- 
•(liciiuus  gn  ihi:  uiidirrsidccrvnatvniitTKiiirsUrKvflt 
toward  the  base  of  the  Btfm,  ducroaaing  upwards 
to  the  ba.>i^  of  the  flowiipht^arintt  [>art  of  the  nUtin. 
The  dry  seed-pods  contain  n  multitude  of  minute 
•eediL  The  ftowcrs  ojnen  in  the  early  sutninor  of  the 
Mwond  y«ir.  At  ttut  vad  of  the  llr»t  ttoaAon's  growth 
a  etronfc  rowtte  of  riMlicai  leavca  is  seen.  Lesr«e 
o(  the  *eo<md  year's  growth  form  an  iin|Hortant 
article  in  cmde  drug  conmeTce.  Tiie  di-mand  »f 
the  Ijnit<il  titatrit  uh  at  [>r««ciit  HiitiitlJfd  froni  I'^K- 
li»h,  GvnDan  and  Austrian  Hutin-eji  chiefly,  whi'n^ 
the  pl.int  ia  coltivated  for 
the  pnrimw.'  or  wcura  wiM- 
Since  the  8e«l6  are  very 
«nial],  Ihuy  rctiuin.-  itimk] 
conditions  of  Kerinination 
to  prnrhire  a  giKxl  f<taiid 
of  [ilunls  if  Kown  tn  the 
field,  bnt  they  may  be 
gn>wn  whcro  thoy  are  to 
stand  or  in  meed-beda  and 
transplanted.  The  soil 
moiit  adapted  to  the 
growth  of  foxeldve  is  a 
gixid  garden  loam  con- 
taining a  lilierat  amount 
of  wind  and  humux.  but 
the  plant  will  do  well  on 

honvicT  Koiit   if 

transplanted. 
Uood  ilrainnKc  )« 
nuH-ntial  to  kwp 
l\m  plantjt  from 
damping  uiT  in 
hot  weather  and 
freoiing  out  in 
winter.  The  rows 
ahould  hti  thiwc  ft-et 
ajiiirt.  the  planlH  be- 
int;  llfteen  to  H!;ht*>en 
inrheM  a|iart  in  thi^ 
mwtiL  A  garden  drill 
may  hc<  uwd  to  sow 
th(^  iieed,  two  pounds 
being  required  per 
acre,  ir  planUit  too 
deep  the  seed  will  rv- 
ouiin  in  the  aoII  nntil 
turneil  up  by  huIim- 
qoent  cultivation. 
Early  onring,  ao  noon 
80  the  Mtl  can  b«  worked,  u  the  oeet  time  for 
planting. 

Pruqoent  cultivation  b  deairBble  dnring  the 
growing  wanonof  both  flrat  and  flrcond  ypant  nntil 
tb«  plmnt  l1ow«n  En  Jan»  of  the  mcodhI  year.  The 


PIC.  MS. 


inrpnrta}. 


leavM)  aronnd  tht>  biUM>a  of  the  flowering  stalks  are 
then  picked  and  dried  in  the  ohadi-  to  prowrve 
tlieir  gri'un  coIkt.  The  yield  uf  li-avea  from  an  urre 
of  good  soil  well  fertilised  and  cired  for  will  be 
about  fivf  hnndred  or  *ix  hamlrt'd  iH>UDd«.  The 
relation  of  fertilizers  to  yield  and  content  of  actiro 
principli!  ie  an  open  question  hen*  as  vith  other 
drugs. 


Jy 


m 


iy; 


r*t-  M«.     Cutdtn  «■]  ;  llv'I'OitiM  OanadrmMit^. 

Golden  s««l  \Uyiinai»  Canadentw,  Linn.).  iCantm- 
ca/«»iF.    tU.  y.  Klugh.)    Fig.  686. 

A  low,  perennial  -  rootM  herb  with  a  stoot, 
atr<ingly-rool<[^  rhiftinw  of  a  golden  yellow  color 
when  broken,  winding  up  a  Blender  stem  alwnt  a 
foot  high,  which  Iwara  one  or  two  altt-rnatct,  fiv^ 
to  aeven-lobod  leaves,  the  leaves  with  a  abort 
petiole,  tht-  upii-r  .iciwile,  and  a  large  basal  leaT  of 
Kimitar  general  outline  ;  tbn  i^in^le,  whitlah,  incon- 
spicuous flower  is  borne  terminally  above  the  npper 
IvHf  on  u  short  |><.*luricl<.' :  th«-  fruit  'w  somewhat 
pulpy  when  ripe  and  in  general  appearance  is  sug- 
gestive of  a  small  re<l  raitpbcrry.  Thin  plant  is  a 
native  of  the  rich  woods  of  tbe  Appalachian  region. 
Ohio  valley  and  northward  to  soathem  Wisconsin. 
It  bill)  lung  been  wed  in  medicine  and  in  recent 
years  to  an  increasing  degree.  Aa  a  remit  it  haa 
b^ome  relati^'ely  t%tv  in  commsrcial  quantiti<-« 
and  tta  ealtivation  has  bees  made  a  subject  of  in- 
ve«tigntion  by  thn  llnit«d  StatM  DaparUnent  of 
Agricalture.  The  cnlture  of  golden  seal  ia  now 
widely  practice]  in  ttmall  ganlen*. 

The  soil  should  tw  lui«r  and  loamy,  well  supplied 
with  homus  and  shaded  to  keep  it  moijit  am]  cimiI, 
Plastering  lat>is  nailed  tn  2x4-inch  pi«CM  at  the 
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nuoi  four  U)  tho  ruRniiig  foot  gjvo  a  jirop^r  d»- 
gVMof  Hliade.  Those  2x4-ineh  pieeea  run  acroas 
othen  nflilfid  ta  th^  t'W  of  «iKht-faat  poitUi  i(-t  two 
feet  In  the  ground.  The  ml)  may  Ih;  wltIicJ  up 
without  ninkini:  U^h,  The  irlantinic  muy  be  in  rows 
twelve  iiichL-»  itpurt.  the  plants  being  Mit  six  inchea 
apart  in  ihe  rovi».  heniti  about  four  frcl  wttt<^  irni)« 
of  Wn.lnt'h  kriirds,  and  fillw]  with  soil  iirv  fsisi^-r 
to  keep  tiean  uf  wwmIb  but  are  mwo  oxp*iiBive  in 
the  b«^niiin|{.  Plants  mny  then  h*yM:t  eight  inches 
apart  each  way.  A  mulch  of  leaves  or  similar 
niiiteriftl  thrtw  iiichun  Atvy  nijrciwi  on  afttr  pkntinj; 
fumisht's  humus  ani]  kwpH  down  weeds.  Two  han- 
drei)  pounib  t-ach  of  acid  phitHpliatu  nnd  kainit  in 
addilion  tu  thi>  mulch  will  8uj)ply  the  m^cexsary 
fertilizer.  Walks  about  a  font  «r  a  font  and  ii  half 
widi^  Riaik-  botwiii^n  thii  lieils  miilo  it  prwAJMe  to 
weed  the  beds  without  tramping  cut  tlie  plants. 

The  Ix-at  nielhwi  of  iiri)iia[;titi<.>n  consists  in  divid- 
ing the  ruotrcrowna  gf  old  plants.  These  may  be 
divided  each  year,  [InublinK  thv  number  at  t^ach 
division,  or,  if  diudrHblu,  mure  and  Ktnikller  plunUt 
may  be  made  according  to  the  number  of  hude  pro- 
dacnd,  ninco  a  hiid  and  n  pnrt  of  the  rhixumc  in 
necesBary  to  produe*  a  new  plant,  The  t»i>fl  die  in 
early  fall  and  tlio  nxiU  may  be  dividLiI  and  planted 
Bguin  while  they  are  dormant.  Small  pKinta  are 
formed  on  the  fitrrnun  roritx  of  old  plarit.^  and  may 
be  can^  for  liwparalely  ur  with  the  other  part  of 
the  crop.  Seeilii  are  a  practicable  meima  of  prop- 
agation, being  AtrntiR^d  in  niiml  till  tlm  fullowinjr 
Bprinf^  when  they  are  planted  in  the  eeed-Ued. 
tSeveral  years  are  Ffqiiired  to  grow  the  piunt*  t« 
marl(e(>aDle  siz4>.  The  pEante  frnni  crown  divi.tion 
should  be  dug  while  durmant  about  the  third  year 
aftvr  planting,  the  laiRO  roots  Bortfld  nut,  washed 
and  dried  for  market,  and  tJio  umalli-r  onys  planlud 
again  wilh  Ih'we  ma<le  from  crown  division  for  a 

new  crop.  The  yield 
per  acre  is  2,000 
pnundi*.  or  more,  of 
dried  root. 

Liquorice  {OiiiOfr- 
rfiiza  iitabra, 
Una.).     LefjiimU 

aosir.   Fig.  687. 

A  smooth,  peren- 
nial ■  rouLud  plant, 
with  herb.ac«ons  top, 
bearing  nn  the  xpar- 
ingly  branching 
«t«mAalt{'rnate,on  (.■(!- 
pinnate,  compound 
iuavtsi  of  ei^ht  tu 
fourteen  paired  leaf- 
letj*  and  one  t^rminHl 
member  :  leaflets  en- 
tire, obtQRe,  oblong  or 
elliptical;  thniimnll,  nnmiroTis.paidlionacooiu.lJlac- 
to  violet-colored  Dowers  borne  IQ  a  r&tber  loose, 
pedunculate  spike.  The  undi^rKrvund  parti)  aro 
wide-spreading  through  the  long,  slender  rbisomes 
which  run  out  on  all  sidea  and  cimstilute  the  chit^f 
INU-t  of  the  Spanish  and  smaller  xuru  of  liquorice- 
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siutpB  bemniDviit  »(  AcTi- 
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root  IliaUrgc^r  sort,  tbe  so-called  Rtiesian  liquorice 
of  santhiMBtera  Kurope,  consists  of  the  bu^r,  ro^ire 
irri^galar  vndt^rground  parts  of  the  variety  g{aa- 
diilifira,  Reg.  &  Herd. 

The  chiuf  rtourct^i*  of  liquorice  at  prniont  arc  Abia 
Minor  and  the  Caucasus,  where  the  plant  grows 
wild,  and  Spain,  Italy  and  FIngland,  «'ht<r«i  it  is  cul- 
tivated. The  plant  can  he  gruwn  from  the  seed, 
bnt  uauaily  in  (iropagat^^  by  planting  tb«  yonngt^r 
pnrta  of  th«  rhizomes  bi>armg  the  budf.  Tbecrop  ia 
fiarveet«d  in  the  fall  by  diggiag,  the  cuttingii  then 
removbil  being  placed  perpendicularly  in  the  ground 
in  a  deep.  rich,  loamy  soil.  The  crop  is  harvested 
every  third  ytar.  The  fri**h  rtiot  in  iia«hed,  dritud 
find  sold.  At  present 
the  United  Stated  De- 
partment of  .Agriculture 
ta  «s  peri  men  ting  with 
i^cvurul  commercinl  sorts 
in  several  of  the  warmer 
atati-.K.  iV.tide  from  the 
medicinal  use,  liquorice 
is  largely  demanded  in 
th<^  tob.-U'cfi  industry. 

During  the  year  ended 
June  30,  HW5.  llie  fol- 
lowing importations  of 
liiguoricw  products  were 
mad«:  Liquorice  ex- 
tracts, etc.,  7.'il,646 
pounds,  valneii  at  $90,- 
508;  root,  10(3,.ly7,889 
pounds,  valii«d  at 
$1.7H0,-18C. 

Lobelia  (l-Mbdia  inftata, 

Linn.)     Lofirliacea. 

Indian  Tobacco.  (G. 

y.Klugh.jFig.eSS. 
A  small,  branching, 
hairy  herb,  nix  inclit«  to 
two  feet  high,  bearing 
ovate  or  elliptical, 
roundly  tMthwl  loaven. 
and  a  slender  spike-like 
raceme  of  small  pal« 
blue  flowers  and  later 
much  intlatwl  bladdery 
capsules  containing  a 
large  number  of  small 
bruwiiishj^eh^lR  It  is  found  wild  ondryhillBidesand 
in  pastures  from  New  England  to  G<!orgin.  Rothth« 
gre^n  herb  and  tho  tc«d  are  collected  for  the  crad«' 
drug  market,  iteceotly  the  United  Stat«e  Depart* 
mcnt  of  Agriculture  hivs  undertaken  its  cultivation. 
It  likean  moist  loam  containing  a  fair  perc^nt- 
ngt^  of  sand  and  humus.  Owing  to  th«  smallnwus  uf 
the  seed  and  young  eeedlinga,  conditioos  suitable 
for  germination  mnst  bo  unusually  gnod.  Th*  SMda 
cannot  be  buried  at  all,  but  germinate  eariy  ia 
.April  if  pbntvd  in  late  fall  or  eurly  spring  oa  Um 
surface  of  thu  soil.  Freedom  from  w{«de  im) 
thorough  cultivation  are  essential  to  its  growth. 
One-half  to  one  pound  of  seed  «hould  Iw  sown  t« 
tho  acre,  the  rows  being  two  feet  apart,  to  facili- 
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tate  cultivation,  and  the  plants  left  thick  in  tho 
drill.  Tlio  wlmlt^  ht^rb  nhould  l>e  cut  vhi^n  in  ful] 
flowLT  and  Jrii-d  in  the  fihaiJe  tu  iin-wrvL'  the  gn-cn 
color.  Good  iwil  shuaM  yii-ld  about  l.OuO  or  1.200 
p<>iin<lH  of  liry  h«rb  jxir  iu;rc 

Loraee  (UrbtKum  offifiaale,  Koch.).    Umieliifira. 

An  ari>miitic  perennial  of  the  Parjtlcy  family, 
charoct^riicd  by  a  system  of  thlL-kLnucl.  fltahy, 
aronnAtic  roots,  havinp  th«  i>cli>r  of  celery,  a  tall 
scntKith  i<tt>m  Iwuriiig  twion  or  thrice  diviilwi  ItDivtfg, 
BeRmont^  wod^^evahapod  at  baae ;  yellowish  fluwcra 
In  nmlv>li» :  sw-d  thrw-ribbod  and  nl«'>  aromatic. 
The  lart;e  root  is  u»ed  both  as  a  condiment  and 
for  miilicinal  [lurixisu^. 

IjovBge  ia  un  old  garden  plant  introduced  from 
Riirnpn,  and  is  (trnwti  a>  a  crop  in  certain  pHrU  nf 
the  Vilvnt  and  in  NVw  Htigland  by  the*  Shaken.  It 
IB  easily  propaRated  either  by  root  diviHion  op  hy 
eoo^i  hut  Ktncti  the  rgcIm  gmv  sn  ri>aHily  it  in 
probably  cheaper  to  use  them.  Planting  should  bo 
done  in  fail  in  litcht  «uil.  in  drilla  vik,'htcun  iiic^hw 
apart.  Ilvjiry  fertilination  with  stable  manure 
ahouM  not  be  used,  since  it  cauae.<i  the  plant  to  pro- 
duco  too  mtii-h  tup.  Cultivation  conBiatK  in  kw>p- 
ing  the  crop  frL>e  from  weeds.  The  plants  will 
flowt^r  tho  fw*ond  year  and  supply  a  largo  amount 
of  »e«d,  which  al«»  hiu  a  marW  riilu«.  The  root 
ahoald  be  gathered  id  tl)«  late  fall  and  bn  well 
niu*hL-d  and  cut  intu  ulici-s  aliout  one-half  inch 
thick.  Thest-  are  then  dried  by  heat  at  about  IZTi" 
Fahr.  Wheodry,  they  are  r«(uly  for  inarlwt. 

Opium  Poppy  IPapaufT  rontaiffrum,  I.inn.).   Papa' 

lYTIUX'T-. 

A  tall,  smooth,  eomuwhat  branching  annual,  of 
gniyiah  [creun  color,  reaching  a  height  of  about 
five  f«^<-t,  iK-aring  large,  ovat«  leav«H  with  irreiru- 
larly  cut  m;tririn!(  and  claitpinj;  base.  The  large, 
aoljtary  flowern  are  borne  at  the  ends  of  somewhat 
e!flngHl«i  eti^ms.  Tho  flowi?r«  vary  in  oolor  from 
pure  white  to  a  elrikin);  magvnta  or  jiurplish  color, 

Eetiils  usually  with  a  spot  of  darker  color  at  the 
aee.  The  fruit  capenlea  are  roundish  in  outline, 
somewhat  elnngatiMi.  or  SDiiietinitui  olil.iu-.  l^om« 
forms  biiar  valvwn  near  the  lop.  which  ojmn  at  ma- 
turity and  p<-rmil  the  netxl  to  escape ;  in  otheni  the 
calves  do  not  ow-n.  Tho  cn|wiit<«,  whtm  scored 
superfleblly,  yield  abundant  milky  Jiii«!e ;  in  India, 
China,  fereia  and  Turkey  this  U  tollecti.tl  and  dried 
to  form  opium,  tho  crudit  gum  from  which  the 
alkalcrids  morphine  and  rodeima  are  separati^d.  The 
white  needs  are  used  undrr  thu  namcof  ."ni<iw"sved 
in  bird-MiMl,  and  aa  a  source  of  a  pleasant  bland 
oil  Dfled  for  food  purpose*.   Tho  blu(.*-«ticdt<(l  form  la 

Krised  for  eutiiiary  purjxMw  In  making  the  "Miihn 
uj'h*!!"  of  'K>rmany  and  Au.-4tria,  and  in  oth«r 
forms  of  bakery.  Thu  oil  is  um^I  for  burning,  in 
BOai^making,  and  sa  a  salad  oil,  either  under  ita 
own  or  under  some  othur  nam«.  Expt^'imcnta  bving 
conductud  by  thu  United  fftateM  Department  of 
Agriculture  have  in  riew  th»  cultivation  of  the 
poppy  in  tho  ITnltfol  .^tat^nt  for  th«  spud  and  [or  the 
alkaloids.   Opium-making  is  not  encourif^. 


follows : 

Crudo  opiam  .    .  .  456,5l».79  iba.      9913,770 
PrepBr»d  fnr  mmlici- 

na)  porpowB  .   .  723 

l*n«panHl  for  nmok- 

ine 144^7  lbs.     U1S.096 

Uorphioo  and  lis 

mIU 21,290  «.         -11.734 

Svcd 38399.26  bo.         7ti,779 

Poppy  M^l  oil    ..      3,49t.46xu].  1,852 

Total  value $2,360,994 

Pennyroyal  (He4roma  pulegieides.  Pern.),  f.ahiaia. 
(i;.  K.  Klugh.; 

A  low.  annual,  ef^l,  branching  herb,  aix  to 
eighteen  inches  high,  with  hairy,  ungled  stem,  and 
hairy,  oblong  or  ovate  leavea  bttaring  iihort  petiolex, 
margins  obucuruly  and  bluntly  iwrrute,  glandular. 
ft-i^pftciiilly  on  underside  ;  (lowers  pale  blue,  crowde<l 
into  \<io^  terminal  itpiki*  A  native  horh  found 
wild  in  open  wooda  along  fences,  usually  in  BOtne- 
what  shink-d  plat^t-M. 

It  grows  on  a  variety  of  soils  but  is  best  in  a 
garden  soil  wherw  it  nmke«  an  unm>ua]  growth. 
The  seed  Mhould  be  sown  tn  late  fall  in  thTve-fout 
rows,  at  the  rat«of  two  pound.*  per  acre.  It  should 
bo  ailtivated  aa  a  garden  crop  and  cut  wh«n  in 
llower.  Tim  dried  herb  may  b«  sold  to  drug  deal- 
ers or  th«  planta  may  be  dlatilled,  grwn  or  dry, 
with  live  steam  for  their  volatilfl  oil.  Tho  yield  of 
dry  herb  yvr  acre  on  good  soil  should  be  about  two 
tons. 

Peppennint  {MrnJha  piprrita,  Linn.),  habiala. 
Americin  mint.   Fig.  CS9. 

A  perennial  herb,  nsually  one  and  one -half  to 
three  feet  high,  having  a  lihroua  root  system,  many 
running  routtliK-ks  hy  means  of  which  it  In  rapidly 
propagattfd,  a  thii-k  growth  of  upright  or  ascend- 
ing, branchin)^,  aiiuare  stems,  oppoait*!  leaves  with 
entire  margin,  acute  Bpea,  short  [wtloliw,  punctata 
with  pellIl(^id  cil-fclanda;  flowers  purpiiah  in  looae, 
interrupted  tormmal  spikea  un  thu  main  stem  and 
hranchea  formed  by  the  whorled  clufiten  of  tlowera 
at  the  mxleit.  CharactvriKtic  when  wild  of  wvt 
places.   Introduced  from  Karope. 

Mi-iLthn  jriji^rila,  vur.  opfintilii.  Solo.,  th«  ho- 
l^a11ed  "white  mint,"  is  a  mmallor  plant,  having 
light  grcin  »t«nu  and  foliage.  It  is  grown  chiefly 
in  England; 

Mrniha  piptriia,  var.  pulgarvi,  f^ole.,  the  RO-called 
"black  mint,"  is  liko  the.  spcciMi  in  etaturv,  witb 
large  leaves,  generally  two  to  three  inches  long. 
Rntirtt  plant  dark  in  color,  due  to  the  praftenc«  of 
a  puqdish  pigment  in  leavm  and  «t4'm8.  Th«  va- 
rieties are  of  European  origin,  and  although  both 
have  been  introduced  into  tho  United  Statca  tba 
white  mint  luia  not  bei^n  grown  extensively.  The 
black  mint  a  the  m<et  generally  oacd.  Id  Ainurica 
it  has  proved  bardr  and  very  productive. 

P^ppormlnt-cultun*  ix  prnctic«d  in  England. 
Japan.  Germany  and  some  other  countries  on  a 
small  flca](\  but  ('Xtenairuly  in  ltu>  llnit^>d  Statts. 
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Pcrhups  2,000  pntimb  will  cover  the  amount  of 
SnKlifih  and  (ittnnan  [(^pijfrmint  oil  distilled  yearly. 
Thw**  countriw!  iminhrt  must  of  lliyir  oil  from  ihe 
CniW  Sut«H.  Michigan,  northern  Indiana  and 
Wayne  coDnty,  New  Yftrk.  iimthn  m««t  im]iortant 
_  reRiona.    Th«  Japantae  pep- 

|)«rmint  oilf  nru  obtaintij 
from  a  different  botunicul 
i^unrci;  Vi-H/hitarrrnsit  piper- 
lun-nji,  Malii]vatid,;ind  MrrilJia 
ariviisii  gtairata.  Holmes. 

Poliiwrmint  -culture  ia 
practiced  in  Michiiran  on 
bl^k  muck  lund,  obtain(.-d 
by  thi!  draininu  of  swamps 
and  niJir:*ln?8,  atU-r  it,  has 
b*en  thoroughly  Kubdued  by 
piv'vinus  cropping.  After 
faIl-I)lowing,  tri»  land  to  he 
naed  for  peppermint  ia  har- 
rowed in  tho  early  spring 
and  provided  with  farrows 
ahout  three  fi-ft  aprtrt.  inU> 
which  the  KlE>[i(Li>r  rtMita  are 
thrown  Ro  nA  ta  makn  an  un- 
■brtikcn  r«w  of  plants.  Th« 
8oil  ia  drawn  over  the  rnota 
nnd  niiidu  finn  by  trvudinK. 
The  younc  plants  ara  care- 
fully hm^d  OiirinK  the  first 
season  U>  remove  weeds 
which  injan*  the  crop,  partly  by  contaminating  the 
oil.  By  fall  the  peppi>rDiiiit  runnerB  bo  nearly  cuver 
the  gronnd  as  to  interfpro  with  fnrthor  use  of  the 
hoc.  Ilonie  cultivation  may  bo  tnado  uso  of  until 
fall,  when  th-o  ronners  will  practically  cover  the 
ground, 

In  AufniBt  nr  early  Sflptemher,  whfn  ir  full 
bloom,  the  hi^rb  is  mowed  unnally  with  «  scythe, 
dried  until  only  enough  moisture  remaine  to  pre- 
vent th*  falMng  of  tho  K-avi's,  and  hnnlc-d  to  tho 
dbtillery.  The  di»tilUni;  appuratu^  consiiits  essen- 
tially "f  fl  Imilftf  from  which  live  att-atn  i.-*  obtriitie>I ; 
InrKt'  circuliiT  woixlon  viite  conoL-cted  with  the 
hoilpr.  into  which  the  herb  li  thrown  for  steam 
trt-atnw'nt ;  a  L'ondvna.'r.  nmsiMing  of  a  tight  tube 
anrruunded  l>y  cold  water,  throtifjii  which  the  va- 
jHint  from  this  wnoden  vats  are  coiidnctix!  ani 
cooled;  and  a  receiver  into  which  the  condensed 
watrrr  and  oil  How  from  tliu  condenser.  [Sl-c  article 
on  Oii-hrnring  Plantf.\  The  oil  is  MrparaUil  from 
tht^  waU-r  and  ston-d  in  tin  or  %\i\s»  containers,  and 
the  exhaiiated  "liay"  is  Bold  for  f'ulder  for  stock 
or  allowi-d  to  rot  for  fertilizer  pnrpoKe.^, 

Peppermint  oil,  whi'n  fn)zcn,  n-riaratt-a  intft  two 
part^.  —  acrystaliineeolid,  menthol,  and  a  clear  oily 
rcsHduo  tiavini:  ihi;  tiiKtv  aad  (id<jrof  p^-|i]HTmint. 
Menthol  i*  present  in  an  cap««ialty  largo  proportion 
in  Japam^ieotl.  It  ix  u.«t-d  in  flolution  in  comhina- 
tkm  with  other  remeflial  agents  in  sprays  and 
other  forma  of  nutlication.ond,  beinp  a  local  an*.";- 
thctic  and  dixinfcs^tant,  is  miildtnl  intu  the  form 
of  pencils  or  cones  or  aa  Iocm«  crystals  for  inhala- 
Uon  or  external  tuHi  in  favadachc,  nouratKia  and 
■imilar  troubles.  The  oil  is  used  aa  a  flavoring  ia 


nub  Tvicd  kitidn  of  prodacta.  euch  aa  candies* 
Mttps  and  rarioua  drinks.  Hiv  Unilvd  Statoa  is  a 
large  exporter  of  peppermint  oil  It  has  variMl  in 
price  frtitn  8<3venty-Av«  cvnto  to  three  dotlani  and 
fifty  cents  per  pound  in  the  last  ten  yeare. 

Red  Pepper  {.CMjinicum  &\n-i:'\m).  Solaaatnt.  (T.  B. 
Youne.l  Figs.  1)90.  GiJl ;  also  Pis.  96. 

In  the  United  States  these  plants,  belonging  to 
Cajixiftim  annutttn,  Linn.,  and  varieties,  Otiwuiiili 
j'rulMreiis,  Linn.,  and  varieties,  and  perhajis  still 
I'thur  apcci<!i>,  are  annuals,  althonffh  where  they 
are  not  killed  by  frost  the  Ifttt«r  series  of  farms 
u.ru  pvreiinitiU. 

Csnnuunt  is  a  very  variable  member  of  tho 
family  Soianaeea:  It  haa  a  Ubrons  root  system,  a 
smooth.  Iiranching,  herbaceous  »tvm.  one  to  thr«« 
feet  high,  bearing  entire,  ovate  or  nearly  elliptical. 
.smooth,  acuminately-pointj'd  leavt^  and  whitish 
Bowers  ginglyor  in  small  graupfiat  the  nodes.  The 
fruits  vary  widely  in  SLse,  stmpe.  color  and  pun- 
gency, 

(',  fraUwens  la  a  perennial  ehrub  reaching, 
in  warm  climates,  a  height  of  several  feet,  with 
branched  and  {spreading  tops,  Bometimes  deoam- 
lH*nl;  Imves  bnmdly  ovtite,  fruits  mmt  vnriou  la 
shape,  aize  and  color,  but  usually  small  and  very 
punifent,  borne  on  lung  peduncles. 

I'aprika  tgpc.  (Fig.  6!KI.)  A  sweet  red  pepper, 
mild  in  pnngi^ncy,  grown  espcvinlly  in  Hungary, 
coming  into  the  world's  commerce  through  the  [wrt 
of  Uudapest  chiefly.  The  plrtnt  respmblea  in  general 
ap|iea.nirict)  the  onliiiiiry  ri-d  pepper  uf  the  garden, 
the  fmit  varyinR  from  a  narrow,  truncated-conical 
form  to  a  slondor  pointed  form.  It  Si  grown  to  m 
limited  extent  in  Sonth  (\irolina,  where  it  aeems 
l)t-3t  suited  to  u  rich,  loamy  soil.  It  has  c-omu  on 
the  m.irket  in  small  quantities  from  California. 

In  tho  South,  thu  s«wl  should  be  ntwn  in  n  well- 
prepared  seed-bed  by  March  I,  and  covered  very 
lightly.  The  plants  should  be  ready  for  transplant- 


nc.  HO.    PAprilU  i^p^er*.    W)io1»drind  tni<l*Mlim  appsa« 

wlii'ii  n«i1y  FuriunrkBi.    (Ytwrbook.  )MM.> 

ing  to  the  field  by  tlie  last  of  .April.  A  rich,  loamy 
soil  Hiiilnblt*  for  garden  pariioses  is  dwimble.  It 
should  be  put  in  good  tilth  \>y  April  1,  when  the 
plants  are  nsidy  for  tho  fteld.  When  nceassary, 
any  good  combination  of  fertilifcrs  may  )m  osad. 
A  mixture  of  8  per  cent  phottphofioacid,!  peroeai 
ammonia,  and  4  per  cent  potoah  has  beea  found 
iH^ni'llcial.  Stable  mannre  in  good. 

The  plants  are  set  in  rows  three  to  four  fe«t 
apart,  and  twelve  to  eighteen  inches  apart  in  th« 
rowu.  rullivation  is  given  as  for  other  field  crops. 
In  Joty  the  pods  btjgin  to  ripen.  They  are  picke<I 
at  about  wcv-kly  intervals  and  driwl  in  special  dry- 
ing houses  by  low,  artificial  heat.  They  are  sold  in 
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tbia  conditian  oraftur  the  removal  of  the  stC'Ris. 
Thi^  HCRiU  may  also  be  remored  and  sold  aeporittvly. 
Cayntnt  lyjx.  A  variety  of  ty^xa  of  small  pep- 
pers from  various  ^'ui^rtLphical  and  Imtanicttl 
soiircM,  charact»irized  by  a  high  degree  of  pun- 
nency,  come  «n  thu  market  a«  cayitnno  ppppcr. 
Th»  cnlturo  method  depends  ah  the  KooKraphic 


f^^J;:^^l^^!g^' 


nt.  Ml.    Bnncli  01  Jitao  cbilli  t>«ppe',  cnowliie  nieclutarad 
uTMienuDt  ol  xbe  tiuic.    i  Vxurini.ik.  imi.''  i 

twiircv  of  the  «ort«  used;  Bome  aiM  fmin  trftpica! 
and  subtropical  sitaations.  oihers  frum  tymju-ratw 
Rffiontt.  &imii>r  fomw  rwwvjnhling  thi?  Japanese  chil- 
lies (Fig.  (j!ll)  and  Japane^i?  cjij-«ic-iim  of  the 
mitrkut,  art  ((niwn  en  a  amall  commercial  scale  in 
the  Houthern  and  »Duthoa.'<t«ni  ntiitun.  The  m<.:th<)ds 
of  propagaticin  and  rtiltivation  here  are  aimilnr  to 
th«w  udfd  in  «"'*'"«  paprika  pfppera.  Thi^sw 
poppers  am  often  perennials  in  a  warm  climate  and 
produco  during  a  long  ei>a8on.  h<-nco  localiti^ 
which  offer  theee  conditioiu  are  preferable.  The 
e«-cAlled  "bird  pcpp«r«"bflone  to  the  (c«n«ral  cloaa 
of  fruits  naed  in  prodocing  the  "cnTvnni-"  pepper 
of  the  market. 

SaMftfns  {Satacffra*  offieinnl^,  N«(««.).    Ijavrtuetr. 
Fig.  22iX,  Cyclopedia  of  Amurican  Horticul- 

lur*.*. 

A  Irw!  of  mck-rato  biic  (fifty  to  ninvty  feet); 
bark  rather  finely  checked  lunRitudinally  and 
ridfced,  dark  crayish  brown;  twijis  fireeniflh  yel- 
low :  l«avea  with  mmk-rutfly  Iutix  pctioli-^  ttmnoth 
when  mature,  orate  in  form,  entire  to  three-cleft, 
with  iiTiio'^ilh  marion  ;  fliiwern  j^rponiflh  follow,  in 
cluster!),  ap|K-arin|i;  with  the  loavoo  ;  buds  and  twij^ 
mucilaginous  :  bark  spier  and  aromatic,  e^ccially 
the  bark  of  the  rooL  The  hark  and  wood  of  the 
root  an;  dii^tillt^  for  tW*  oil  of  euiHaafra^  uflt«J  in 

Krfnmtns  soap«  and  for  llavoring  purposes.  The 
rk  of  ihn  nxit  and  the  pith  are  ummI  in  medicine. 
Thadbtilltitinn  ha«  )u.>>.-n  pmcticod  tn  thv  moontaina 
of  eaetem  United  Kutea. 

The  btrfc  and  wood  of  tho  rnot,  nftf^r  bt-init 
chopped  op  and  split,  are  diatilled  by  uteam  in  an 
apparatiu  not  differing  tn  principli?  from  Ihu  umtul 
»ort»  of  apparatdfl  lUM  for  dintillin({  volatile  oil*. 
[>W  tpmnral  intrrjductjnn.)  Kawafraa  is  a  well 
known  ci)mm<m  tn>t?.  tnUL>n>«tin(;  in  its  haliit  and 
very  marked  charactoriiitiM  of  hark,  branding  and 
foli&ge.  It  iH  partial  to  Dandy  hinda. 
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Sea«ca  snaketoot  {P'^ysata  Smeg^  Linn.)*  Potih 
gaiocai:.   (S.  C.  Hood.) 

A  native  herb  with  a  rather  thick,  perennial, 
hranfhing,  lidht-iroti.in.'J  nmi  »u|i|Kirltnn  u  rather 
extensive  crown,  from  whkh  a  large  number  of 
emct,  anbranchod  dti'ms  an?  given  off,  bearing 
numerous  alternute.  ciildng  or  lanceolate-ovate, 
vtry  8hort-pctioled  kaves.  The  Htt-m  t«rminateii  in 
a  cloee  spike  of  Hmoll  whilt  flowere,  in  general  ap- 
pearance siiKgi'flting  thi-  paiiiliffnaceonfl  type  seen 
in  tho  l»trumi:».  The  plimt  is  found  in  rocky  woods 
of  Xew  Kngland.  to  the  plains  of  Mamtoha,  and 
northward  and  tiiiiithward.  Ii  iit  much  In  dumand 
for  medicinal  purpusus  both  for  domestic  and  for- 
eign uw.  In  vu-w  of  its  flommsrctal  vaino  and 
threatened  scarcity,  it«  cultivation  is  receiving 
attt-ntion  from  the  I'niUnl  i^tatfH  [>tipartment  of 
Agriculture  and  other  experimenters. 

Sine*  the  commercial  supply  of  Senwra  anake- 
rool  hiw  bwn  derived  wholly  from  wild  root,  tho 

flant  cannot  as  yt-t  be  called  an  aKricultnral  crop. 
t#  oultivatiiin,  nithoiigh  not  diflicult,  ha«  so  far 
been  confined  tocertain  experimental  gardens.  The 
mil  should  bu  tit^ht  and  wt-ll  dnkim-d,  and  should  be 
made  rich  with  Icuf-mold  wl-11  worked  in;  Btablo 
manitr*'  in  not  advi.inble.  Thtf  pl.int  in  propagated 
from  seed,  which  muMl  tie  giiUuTod  in  the  early 
aummer  as  aoon  as  ripe.  Care  must  be  taken  not 
to  li?t  th«>  deodn  drr.  Tticy  nhftiild  hi'  miici<d  with 
moint  eand,  pbced  in  earthen  pots  and  baried  two 
to  thrt'o  fwt  ivvY  in  the  ground.  Tlicy  iihould  bo 
dug  up  the  following  spring  and  phintvd  in  the 
fitfid  in  drills  eightt-e n  inchta  apart,  nnd  the  seed 
covered  very  lightly.  Seedlings  should  appear  in 
two  to  three  weeks.  Cultivnlion  consiHta  xiniply 
in  keeping  clean  of  weeds.  Tho  first  year  the 
plants  are  not  more  than  two  to  thri.-e  inch<«  high 
and  are  not  matured  for  guthering  for  pcrhupH  fin- 
yeara.  Planta  will  Ix'gin  to  nwd  when  three  years 
old.  No  winter  covering  i»  ntreili-d  if  the  ."oil  is  well 
drained.  Planta  may  be  harvested  in  about  four  or 
Ilx'e  yuare  from  tho  awd. 

The  native  range  of  this  plant  is  chiefly  the 
northern  half  of  the  l'nit«d  i^tat^.^8  as  farwuel  as 
the  Kocky  mountaiiia  and  northvoid  IhroufEhout 
Canada. 

Taaey  (Tan/i/vfwm  jii/^nw,  L(nn,).  CnmfmfU'/t. 
(G.  F.  Klngh.l  FiKB.2163,2-liJl.  Cyclopedia  of 
American  Ilorticulture. 

A  cc^mmon  p«r«nnial-roat«d  herb  of  wtstc  jplftCM, 
kitchen- gnrtlena  and  waysidea,  sendinK  ap  from  a 
ctrong  cniwn  u  clump  of  Dprlght  atenu,  one  to 
thrw  feet  high,  bearing  smooth,  dark  grwn,  pin- 
nat«ly  componnd  trave*  made  np  of  sharply  toothed 
leafletJi,  the  bladw  of  th«  leaf  running  down  from 
the  petioles:  yellow  flowers,  reacting  a  diameter 
of  on«>-half  inch,  occnr  in  tt-rminal,  branched.  Hat- 
topped  clusters.  It  is  a  mnk-xmelling  herb,  nscd 
in  a  dry  condition  inmMlicinv.  ItcontainflaTolatile 
oil. 

It  lik*!)i  a  rather  heavy  hoII.  doing  bfst  on  a  clay 
loam,  hut  after  having  beciime  eMtalilltihed  on  a 
hc«vy  clay  it  makea  a  good  growth.  11  may  be 
prtqncated  either  from  seeds  or  by  dividing  thv 
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crownti  Id  early  epring.  The  plaoto  are  grovn  in 
the  tw«i-b6<l  or  in  the  field,  the  iwtJ  being  potvn  in 
March.  The  plants  are  set  in  three-foot  rows, 
eightGen  inches  upart  in  Ihi*  row;  If  mwih  aro  ii)i>>d 
in>it4>ii<l  of  plants  thc-y  are  sown  at  the  rate  of  two 
to  four  pounds  \^t  acrp  ninj  ihinncii  to  wghU-'On 
inchtiti  when  thu  planto  arc  i^staljlisht^.  ^-tuid  eown 
in  the  Held  shuuld  he  iiari^ly  cuvcru<I  with  soil. 
Cultivation  is  as  for  ordinarj'  Harden  crops.  The 
liried  (luwtTint;  t(>ii*  iiiiii  \<^iwfn  nre  iLii-il  in  m.-ili<;ine. 
An  acre  should  yield  aliuut  :^,(.hX}  pounds  of  lups. 

Tbjrnifl  {Thymuf  vvfgtiris.  Linn.).  Lofnaier.  (G. 
R  KlcRh.) 

A  low,  shrnb-likc  perennial,  eight  inches  to  ono 
and  one-half  feet  hit;h,  forming  a  dt!iiwt  clunp  of 
sEi-'nder  upright  KtemH.  ht<ariiig  many  smali,  Mes8il(>, 
ovato  to  otilonK,  entirp.  pale  leavea  with  many  oil- 
bearinn  gliinds;  Ittiwi-ne  amiill,  lavemii.tr-ool(i!"rd,  in 
Bhort,  apik«-Hke  terminaf  k''*'1I1«.  H  ifl  a  common 
plant  of  kitchcn-gurdv-ns  lined  for  llavoriiiK  pur- 
fmaa.  The  herh  ia  distilled  for  oil.  from  which  the 
disinfectant  "thymol"  ianhtaineti 

It  likes  a  mellow,  loamy  soil,  and  gruws  well 
from  HKiv].  Planting  ia  done  alioot  the  first  of 
March  in  tlin>e-fo«t  rowg,  at  thv  rat4i  of  abuiit  onu 
or  two  pounds  per  acre  ;  the  plants  are  left  thit'k 
in  th«  drill.  Thu  growor  should  cuiti  vote  thoroughly, 
&nd  cut  the  plants  at  the  end  of  the  (•rowing  aea- 
Bon  for  di^tillatiun.  An  acre  ahimki  yirld  live  or  aix 
tons  of  green  herb  the  first  vt-ar,  which  will  give 
aboot  twenty  pounilR  of  oil.  ?tantitig.i  in  Waxhing- 
ton,  D.  C,  have  hwn  winlwr-killi.d  afli'r  lutinc  cut 
<JOvn  to  the  i^ound,  while  bushea  left  uncut  lived, 
over. 

VAlorlan  {Valerianii&^finniii,  Linn.).  Valerinjiaerir. 
IS.  C.  Hood.)  Fig.  2^34  Cyclopedia  of  Ameri- 
can Horlicultur«. 

Valerian  is  a  perennial  herb  with  a  stout,  hori- 
sontaloraiw^ndin^rodtiitock.tHMiringlihrou.t  roots ; 
stem  one  and  oae-half  to  three  feel  high,  somewhat 
branching  abuvu,  with  a  few  tiliorl  huira ;  luwer 
atem-learoH  pinnHtdy  dividtd  or  lobcd  into  ranny 
lanceolate  or  ohking  le-ilb-ts  :  flowers  .small,  closely 
crowded  into  terminal  cluKtem.  lilac  or  l(iv«ii(!i>r  in 
color,  frai^ant.  It  is  a  common  ornamental  known 
a»  "gnrd«n  hcHotroiK-."  Tin-  iindcrgronnd  parts  are 
dag,  sliced  and  dried  to  form  the  valerian  of  the 
crude  drug  market. 

Valerian  mot  has  been  grown  in  certain  soctioos 
of  Now  York  and  New  Rngknd,  and  as  tliis  ia  the 
form  known  &»  Brigli»h  valvrian  ibv  ijuality  is  very 
fine. 

The  noil  ahouli]  bo  light  and  woll  dr^sw^l  with 
fltable  manure.  Soil  not  well  drained  or  having 
much  clay  should  bo  avoided,  becansc  thu  plant 
does  not  do  well,  and  alao  b«cbii»e  of  the  ditTiciilty 
in  cleaning  nwta  grown  on  this  soil.  The  land 
thould  be  plowed  in  the  fall,  and  very  early  in  the 
spring  lUioald  ht-  harrowwl  until  very  tine.  In  !*onie 
flections  it  is  the  custom  to  spade  the  Aoil  liy  band 
with  a  fork  and  pick  out  all  lumps. 

The  plant  is  propagatod  by  root-divisions  vf  tho 
prerioUH  year.   The  piantH  are  left  in  the  ground 


until  wanti;d.  wht^n  they  are  dug  and  the  diiisiona 
made.  A  good  plant  should  eiv«  six  t^  eight  divi> 
Hiomt.  fUifm  divi!!iion«  should  be  planted  in  rowa 
two  feet  apart,  and  ten  inches  apart  in  the  row. 
They  should  root  at  ane<;  and  au^Ttii  up  a  ro«ett«  of 
leavoj*  in  two  weeks.  The  crop  must  be  well  culti- 
vated throughout  the  eulirv  sumuit^r  and  kept  frue 
from  wcwls. 

The  roots  are  ready  to  be  dug  about  Ocliilwr  1. 
Thv  maams  of  roiita  are  usually  washed  in  running 
water  to  remove  the  soil.  They  are  then  cut  ao 
that  drying  will  tK>  vvi-n.  The  drying  is  done  in  a 
specially  constructed  kiln  with  artificial  heat,  usu- 
ally at  IJTt'  to  ir-O"  Kahr.  When  well  dried  the 
root  may  bo  pucked  in  barrets  for  market.  The 
yield  should  be  abont  2,1X10  pounds  of  dry  Ttmt  per 
acre. 

Wormaeed,  American   (Chfnofwttium  anf^dmiiUi- 
cum,  Liiin,).    CtinwpotI iacrte.   (T.  B.  Young.) 

An  annual,  branching,  uusightly  wevd  charact«r- 
istic  of  v/asU-  grounds,  having  a  large  tibross  root 
tiystem  twhich  undt;p  favorable  conditiona  may  live 
over  wint(!r  in  the  South)  and  a  stout.  stTBggling. 
smooth  Htem.  two  to  four  foi-t  bifih,  bearing  xntooth 
leaver,  various  xinuately  cut  and  lobed  or  almost 
entire,  and  long,  den.<ie,  nearly  lenAess  apilcee  of 
incoDspicuoas  llower?,  followvi)  by  small,  shining 
black  seeds  onclutrcd  in  a  green  calyx.  It  occars 
wild  in  castiTH  fliid  noufhi-ni  L'nitod  i-tutwt.  It  haa 
long  been   ujtcd  in  medicine  for  its  anthelmintic 

Sropertifji,  a<|uaUtydui>  to  the  volatile  oil  which  ia 
islilltid  from  tlie  tuiw  and  fruits.  Its  cultivation 
hiis  been  jinu'tintd  osperimiint-aHy  in  South  (Carolina 
by  the  United  Sitatea  Department  of  Agriculture, 
Thii  Center  of  wormse^id  productiuii  iti  thr3  country, 
uf  oil  M  well  us  t>ccd.  bua  been  Wc£tm in(5l«;r,  Mary- 
land. 

l/iamy  soils  ara  bc«t  suited  to  the  plant,  bat  it 
gruws  well  on  any  type  of  siiil,  and  develops  an 
abandarit  crop  of  herbage  and  fmit  in  the  fall. 
Pertilixera  with  a  liberal  amount  of  phospbatMi 
nitrate,  and  organic  nitrogen  aud  potaah,  are  tbe 
moel  sutiKfsctory  to  the  plant. 

The  seeds  are  sown  directly  in  the  field  in  rowa 
three  to  four  ft-et  apart.  When  th«  plania  are  up 
they  are  thinned  out  with  a  hue  to  a  distance  uf 
about  (^ight^in  inchits.  Th<t  coltivatiaB  is  nut  on- 
like  that  giren  to  other  crops  of  a  aimilsr  kind.  A 
flat  cultivation  is  best,  act  the  crop  hue  to  be  mowed, 
.^bout  July,  bi-furi;  tho  scvda  begin  to  lum  brown- 
iHh,  the  plantji  are  cat  with  a  mover  and  allowed 
to  rtimain  in  tliu  tittld  a  day  to  dry,  and  ar?  then 
housed.  Then  the  seeds  are  threshed,  stored  clean 
and  »tcke<l.  r»>«dy  for  markoL 

A  fair  yield  per  acre  of  seeds  ie  abont  1,000 
pounds.  The  plant  yivldit  on  distillation  0.3  to  0.6 
per  cent  of  volatile  oil,  tho  fruits  being  the  parts 
riche-tt  in  nil.  Wormseed  nil  is  pale  or  ydkiwiah 
and  has  a  penetrating,  disagreeabla  odor.  It  haa 
the  pro[ic>rty  of  killing  intestinal  parasites. 

LUfratarr. 

General:  Wm.  Pymock,  C.  i.  H.  Warden   mod] 
David  Uoopor,  Fharmacographia  Indicib  A  BiaboryJ 
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of  ihe  Principal  Drugs  of  VLl|w^a^>l«  Origin  int^twitli 
tn  Rntish  lD<!ia,  three  vols.  Kegan  Paul,  Ti«n<;h. 
Triibner  &  Co..  lA>Mm^  1890-1S93 ;  H.  W.  >V1Ut 
And  J.  I'.  Lloyd,  Kinf^'e  American  ]>Up«iiAAtory, 
third  txiiliunK  two  \»h..  The  Ohio  ValU-y  (.'■oni jiany, 
Cincinnati,  Ohio,  IS1*8  {numerouH  iilHatnition»); 
F.  A.  Fliicliij;''''  an''  I'anit'l  Hanbury,  Phamiacn- 
graphta,  A  Hiatory  uC  the  I'rincipiil  Dniip"  of  Vu^ji* 
table  Origin,  second  edition,  MMinilfan  &  C'«., 
IxnJwn,  1879;  H,  A.  HiiiM,  Ch:ir!iia  Ciw|mri,  Jr., 
and  H.  II.  IluBby,  The  Natioral  Standard  IHajien- 
satory,  Containirg  tfiu  Niiturui  Hiwtor.v,  CliL-niiftry, 
I'harniacy,  .\ctionH  and  \hi^  of  Mt.'diciti'Cf,  Lc-a 
Bnw.  &  CVi..  PhiljMi.-l|ihia  and  \ow  Vi.rk,  lattf. 
(namerons  iUiiHtraliun(>) :  Laurence  JuhnKnn.  A 
Manaal  of  tlio  Mt?di<?a!  Botany  of  North  America. 
William  Wtxj.1  &  Oi.,  NVw  Y.irk  (illiislraU'd);  J. 
U.  Lloyd  and  C,  (J.  Lloyd,  Uru^a  and  .Mt-dioines  of 
Korth  .\ni(-rica.  Vol.  I  and  part  of  Vol.  II,  Cin- 
cinnati. Ohio.  I8til  1887  (illuKtratvdi;  Charles  F. 
Mills(»auKh.  Anitrican  Medii-iiml  Plant**:  .\n  IIIds- 
trative  and  rtwicriplivo  (Juidc  to  the  AniL-rifan 
Plants  Us«d  an  Ilomeopalhic  Remedies,  two  voU.. 
1887  (muny  colored  platt«>;  Kraneia  Poyro  Porcher. 
RetMHirvea  of  Ihe  Soullmm  FieidB  and  Kurertx, 
Uodieal,  Economical  and  .A^ricultupal,  HfinK  alno  a 
Uedical  Botany  of  tliu  Soulhurn  States.  Walker. 
Evann  &  (^otcfiwiill,  ChiLrie^ton,  .^  ('-,  Kbtifti^ 
tdilion.  1867;  H.  C.  \Vi»wl,  J.  P.  R(.ti inetwii  and 
L  P.  Sftdtler,  The  Disjx^nHatory  of  the  I'nil«d 
StnUiW  of  America,  .1.  B.  Lipjiincntt,  Philadelphia. 
lOOT  (numemux  illuHtrullone).  bullt>tina  of  the 
Unit(.<d  Stateii  l)i>pnrt.ment  of  Aerieultiinj:  Atire 
Uonk«l,  Weeds  Ueed  in  Mtxlicine.  Pannt-rs'  Hultulin 
No.  188  (190I>:  P^piwHciint.  Hulk-tin  No.  IX).  Part 
III  (19a'')):  Wild  Medicinal  Plants  of  the  United 
Statea.  Bulletin  No.  8.9  (100(1):  Alii'^  Ilenkel  and 
C.  F.  Klugh.  Golden  Seal,  Hutlelin  No.  51.  Part  VI 
(1905);  W.  W.  .StockhePRer,  Tht?  DroR  Known  aa 
Pinkroot,  Bnllptin  Xo.  100,  pnrt  V  (UKUJ);  Rodney 
H.  Tno,  Cultivali'jn  «f  Onig  Planta  in  the  Uniteii 
Btatei,  YvarUK>l(  of  tho  Uuilvd  S^utvd  Lle|iurttncnl 
of  AericuUnre.  190.');  ProCTCia  in  Drue  Plant  Culti- 
Tatiiin,  YcarhooV  of  tho  Uniteil  Stalct  Department 
of  Agricultorv,  1905.  S])M'ial  artictcis  on  variuiui 
droR  plants  may  bti  found  in  the  fitea  of  the  Pro- 
cwdinfp  of  the  Ami*riain  Phnrmafctitioal  AMoeia- 
tion,  and  the  vari'itw  pharmoL-^ulic^l  periodical 
publieatioMrt.  ThtJ  HKricultural  n-ipisrt  of  the  cul- 
ture of  einnt'ng,  i>;ol(Ii'n  tieal,  and  othcrK,  is  et«pe- 
ci.illy  noticL-d  in  a  monthly  publication  ralletl 
"3|»w.ial  Cn.p*,"  cilitol  by  C.  M.  (loodspwd. 
SkaneateW,  N.  V. 

HELILOTUS  (Mdilottu  alba.)  Uffu.minomr.  (^vnjcl, 
I'x'Uiara.  .^toiLi*  and  largv  Whit«  Clover,  and 
While  Melilot.)   Fir.  091*. 

By  J.  F.  [hi$sar. 

MelilotUii  is  a  ][«nnt  of  loguminouR  planta.  unonily 
biennial.  oMurring  eommmily  aa  tnmla.  One  form, 
Mrlitotii*  tUhi,  is  of  value  aa  a  i;re«n-inanare,  foraRC 
and  1>ee  plant. 

Plantt  of  the  Renos  Meliiotiu  are  er«ct  herha 
with  throe-foliate    leaTee.   dentate  lealleta,  and 


mostly  white  or  yellow  Aowers  in  slender  racAiMS, 
The  mwrt  itii|iortant  «iH<uie«  at\>  ,\f.  alia,  Deav.,  and 
M.  q^eiiialig.  Lam.  Itolh  are  generally  regarded  aa 
woedw  I'xoept  in  the  prairift  region  i»f  .Mnbama 
and  lliiwiteip];'!,  where  the  fornifr  serv-ee  a  useful 
purptKHi  fur  forugu  and  for  Kiii  renovation.  ittlUo' 
tur  taaircxtmJiiit  i a 
prumisins  by  reason  of 
its  beint;  \av  bitter 
than  niriat  other  sne- 
cies,  .If.  Imiica,  All., 
ie  an  introduced  weed 
in  the  western  part 
of  the  I'nited  t^tatea. 
Its  yellow  flowers  are 
smaller  than  those  of 
M.  o^dnalU.  At  the 
Arizona  Es|i»'Piment 
StatiiHi,  it.  Iniiifij,  lo- 
cally kaoHD  tut  "i>OUr 
clover,"  proved  to  be  a 
ntost  satid factory  win- 
ter cover-crop  for  or- 
chards. se«d  sovFR  in 
Octubvr  afTordini!  un 
immense  maas  of  Rreen 
material  to  be  plowed 
under  in  April.  Ilrit- 
twn  st«tes  tliat  there 
are  about  twenty  apo- 
ciiM  of  Uclilotus,  n.v 
tivM  of  Europp.  Afriea 
and  Asia.  X  numlter  of 
8pt>cie8  hjive  been 
t*vtt*ii  at  tlie  t'lili- 
fortiia  Ks[ieriment  / 
Station,  some  of 
them  alfordiiii; 
larRe  yields  of  preen 
mncerinl  of  nntrit-d 
feeding  value.  In  Cub- 
foniio,  Sf.  vfficinrilit  ia 
a  ixwt  in  grain-fielda 
bfc.iiuie  it  imparts  ita 
odor  to  thrvshed  |;raiii 
and  to  the  (lour  made 
object ionsblii  to  balcere. 


Pia.  tat.   SwMi  tiovwrlMiii- 

lottu  dJIki  J. 


therefrom,  which  is  vary 
The  print  of  such  "elowr- 
scented"  grain  is  redtioed  by  bnyrre. 

iHihtu*  alira  la  an  erect,  branchinR  plant,  thn^a 
to  nine  fe«t  tail,  bearing  mnall  while  flowers  in 
rareriK'fl.  It  is  biennial,  rartdy  blorjining  the  Rrst 
year.  Like  other  merab(<r<  nf  the  i^enns.  ft  haa  a 
hitter  tsste  and  a  chjiracteriKtic  pleasant  odor  when 
bruised.  Thu  chii>r  need  for  imprnvoment  in  tho 
pliLDt  ia  to  decreast*  Ibis  bitter  principle.  In  Ren- 
oral  appearnnca  this  plant  b««r8  n  close  rvcem- 
blance  to  alfalfa,  up  to  the  time  of  the  uppearanco 
of  blmimit.  but  the  i^mH  of  the  former  arc  coareer 
and  leas  leafy. 

This  plant  is  vidoly  distributi>d  over  the  United 
States  and  Canada.  Rowing  freely  along  poadsides, 
in  vacant  city  lota,  and  in  other  waate  places.  It 
if>  hardy,  holdinfc  its  nwn  aRninst  weeds  and  «vea 
aRsinat  Johnson-graas,  wiUt  which  it  ia  sooieiimea 
sown,  it  is  rccognixnl  as  a  weed  throuRhoiit  tho 


•468 


MELnjTTOS 


MRLnXJTUS 


givaUr  jiart  of  its  liahitat  niid  is  (--.'pecinJly  liable 
to  give  trouble  in  siralfa-luildi;  in  the  tii^l  year  or 
two  after  the  first  aoft'ing  uf  alfaUn.  To  prepare 
land  that  has  \wtjn  in  m<illl(itua  f<3r  alfalfa,  it  HhcnlH 
be  devftted  for  at  leaat  one  year  to  some  hood  crop, 
{trercratily  oottun,  or  thu  nmtilotuti  i;l:iiiL;f  itliould  bu 
completely  plowpri  under  with  a  Jwk-plow  Wf-ore 
seed  ha»  fonimd,  larj;*;  sharp  pliiwxarK  niyuired 
to  cot  the  tuugh  roots  of  the  ewwt  clover. 

Compontion. 

Tbo  folt«wmg  aaalvMs  of  MfiMvf  a!ha.  ahow 
great  variation  in  compoL^ition  dept^ndont  on.  stuge 
of  maturity : 


gat{ni><  one  iinil  ont-)mlf  ti>  thr««  tooB  per  acre. 
The  BBCund  year,  growth  frum  the  oil)  root*  bm^iu 
early  in  Marrh,  nnil  t)it>  first  cutting  Ix  maile  a)>ont 
May  1,  and  a  second  and  ncmetimea  u  thin!  cutting 
is  madi-  the  swond  yuar,  tW  (oLal  yi«ld  uggrogmtiog 
two  to  live  tons  i»f  hay.  The  crop  i*  cut  when  It  is 
about  eighteen  inchee  high. 

At  a  jrrapit-fflanurr.  — ThroDgk  the  l(M»eDitiK 
effect  uf  ite  large  and  deeply  penetratjog  rooU  sm 
the  (It.'cay  of  th«  r«ots  and  alivvA-groood  part«, 
Bwvet  ulurer  serves  an  a  fertiliser  for  suooeMiof 
cropa,  often  donblitig  the  unual  yield. 


IfoOlh 

bar 

VMtwl 

tiir« 

PrvCvIa 

...t,        Nilm-I 

Bay,  n\t-ify    .... 

7.43 

1!(.37 

3.32 

4E.0g 

UiuftMhi»«lU  St«,t«  EsporinH-nt  SUtJon.  IQlk  B«p<»t 

Buy,  air-dry     .... 

9.30 

11.75 

2.70 

27.70 

Catada  Bxp^rinenta!  Farms,  RepoK  1890 
HtwEwtppi  l^purirnunt  ^tutiun.  K*port  ia9& 

Hoy.  dry  (11  Biter  of  .   , 

Hay 

0.00 

22.96 

.'■..38 

48.2I> 

Oaf.  dry  malter  of  .  . 

June 

0.00 

S0.64 

4.00 

32.34 

UJuiiuii[i|ii  Kxiwrimiinl  iitxIiDn,  K«pii)r1 189& 

Hay,  dry  matter  of  .    . 

Jane 

0.00 

22.19 

3,09 

37.74 

MiaeuBlpjii  Ex|>«rlmenl  SUlion.  Report  I89& 

Hay.  dry  malt*r  nf  ,  . 

June 

0.00 

17.85 

a«i 

43.80 

Miaaiasipiii  }tli|wrinienl  Statiun.  Beport  1S9G 

Hny.  dry  ciLMtUir  iif  .  . 

Juno 

0.00 

1S.20 

1.77 

se.&a 

UiiBuini]>]d  KxiHirlmiTil  t^tnlion.  Tteiinrt  1896 

Hay,  dry  oi  attar  of  .  . 

Aug. 

0.00 

ll).92 

5.97 

42.34 

HiMLnippi  l:lx|i«rini<-nt  t'tnliun,  Itvport  1886 

Bay.  dcy  matter  i>f  .  . 

Oct. 

0.00 

1».4& 

&.83 

46.28 

HiMiMi|>pi  Kxp«ri[u<.-nt  StatluQ,  H«|Mrt  1996 

Th«  average  of  analynee  made  at  the  Mi.'wiasippi 
Experirai^nt  l^tation  show  that  thu  composition  of 
tho  dry  instter  of  the  above-ground  part  of  the 
plant  is  [iroteln,  2ri.98  per  c*fiit ;  fal.  etc.,  3.09  [hor 
«Bt ;  nitr(>ffi»n-fivG  extract,  A'ZM  per  cent ;  crude 
fiber.  2f..2i  per  cent ;  (wli.  8.87  por  ctnt.  At  tht- 
MiiMUichuM'tU  State  Kxporinient  Station,  the  air- 
dry,  above-ground  piirt  contained  7.4^  iN.-r  wnt 
moisture,  l.BIi  per  cent  nitrogen.  1.832  per  cent 
poUwh.  0.5.'i8  p«r  cent  phoapharic  acid. 

CMilnn. 

t'ropagclum.Sveel  clover  does  be«t  on  a  shal- 
low, calcaruouft  miil  with  a  rotten  linieaUine  aahnnil. 
It  IB  nuvLT  fcrtili».-cl  ur  manured.  11  b  propagated 
from  need,  two  to  eight  pecks  of  unhalled  seed  per 
acre  being  sown  im  a  wr<ll- prepared  iie<id>li«tt.  In 
the  South  the  sowing  is  done  in  hVbniary  or  the 
*>[irly  part  of  Murt'h,  or  by  nature  in  August.  The 
seed   is   frequently    b^>Iuic-a*t*1i   smong   growing 

Elantit  of  small  grain,  and  usually  ovi^red  with  a 
arrow. 
Plarr  in  the  rotation.— The  field  is  left  for  two 
yeuni  in  inelilottiB.  or,  if  vyry  potir.  for  four  y^-arw, 
reAEwding  occurring  at  the  end  of  the  second  year 
if  tho  crop  in  iLllowxii  to  iitnnd  till  HOod  ia  formed. 
The  crop  immediately  preceding  flw«et  clover  i« 
«i»uatly  oat«  or  cotton  and  thv  ouvrmding  crop  i.4 
iiaually  com,  «ft*>r  which  cotton,  alfalfu  and  othur 
crops  may  hv  grown. 

//anrjrfino-"-  When  sown  on  land  that  is  poor  or 
|K)()rly  prepare*!,  the  growth  of  ths  first  aeaaon  is 
uuanlly  inHutlicivnt  for  mowing,  and  i*  nnaund  or 
utili&id  a^  pasture  in  late  aummer  and  fa!l.  On 
rich  or  wvll-prv-partd  calcarcuui*  land  in  tliv  South, 
two  cottinga  are  M'cured  the  firttt  seaaim,  aggn- 


A3  a  fiiragr. —  While  chemical  analyais  id)<rws 
that  sweet  clover  hny  is  practically  of  the  aame 
compDfiitinn  as  alfalfa,  the  former  is  decidedly  in- 
ferior k'eaaae  of  iU  want  of  pnlatabillly,  iU  coar««- 
neaa,  and  ita  tendency  to  ah<^  its  leaves  Jc  curini;. 
Moiilolui  hay  is  at  tirft  mfuaod  by  Uw^tifcfc,  but 
in  time  it  ia  eat^n  fairly  well  and  anstain.i  th«3 
aniiniilH  in  gotid  mndition.  Likewiw^  In  lime  mit- 
mala  become  accustomed  to  melilotas  as  a  gnalng 
plant,  but  continue  to  give  pn^fen-nce  to  othvr 
forage  plantx.  Wlien  uKe<l  as  a  ])aHture  plant  for 
hogs,  melilatuB  should  be  mowed  occasionally,  titas 
cauHing  a  ti*w  growth  of  lund«:-r  mhoota  to  be  pir«- 
duced.  The  fora^  value  of  melilottis  is  practically 
niirvcognistid  in  California  and  oUier  parts  of  tha 
West. 

Sweet  clover  seldom  sulTera  seriously  from  diaessa 
or  iniMCt  iniury.  Tho  IcavM  are  flc<!aitioiift.lly 
attacked  by  leaf-spot. 

LUeraturf. 

In  agricultural  writingii  v^ry  little  has  apjtearM 
on  the  subject  uf  meliloltis,  exrv^it  brisf  not^'K  and 
rt'pnrts  of  chemical  annlyaee,  occurring  chieHy  in 
the  report*  of  tho  Maaaachnacttit  Statr  Kiperiment 
Station.  Brief  notes  are  found  in  Alabama  (Caae* 
brake)  Exptrimrnt  Stativn  ItulU-tin^;  Ulinoia  Ex- 
periment .Station.  [tiiUetin  No.  &4 ;  Uisriarii^ 
Rxptrimi^nl  Station.  ItiiUetin  No.  20 ;  United  StotM 
Department  of  Agriculture,  Farniem'  Balletin  No^ 
18 ;  Wilcox  and  .^ith.  Fanner's  Cjc)opedi>  of 
Agriculture.  Orange  Jodd  Company  ;  Shaw,  Foraice 
Crops,  and  Soiling  Crops  and  the  Silo,  Oraage  Jodd 
Company. 
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MILLETS.  FiEs.  €93-702. 
By  M.  A.  Carldott, 

The  millets  are  cnltiratei]  varie- 
tii-s  of  ci-rtain   small-seeded   ceKul 
and  fuTacB  gruMM.'^  which.  In  a  stric-t 
MMe,  belong  to  tha  genua  Panuvn, 
or  to  cltMwly  nllii^d  ^n^m.    Becaaao  of 
a  resemblance  in  the  seed  the  namti  in 
uW  applied  to  olbi:r  gm^aeaol  diffeKnt 
({encra  in  thin  coantry,  while  in  Euroiifl 
and  Ania  even  the  sorghuma  are  cloissed  uj5 
milWts. 

The  tnilletB  are  among  the  m«t  ancEunt 
of  t'viA  grninn.   Theni  is  historical  evidence 
of  their  cuttivatiim  in  China  since  2W0  lt.l'. 
They  at6  still  of  the  gtvatest  importance  ii) 
oriental  countriut,  txith  .u)  fuifd  i;raJn9  and 
forajre  plants.    In  India  the  annual  acrcu^t 
for  all  niillela  (ini'ludint;  itarirhiiRis)  is  cotn- 
parable   with   that  vf   wheat  in  thu  Uait^ 
StaUis.   The  pruaoa  nrodominatc  in  India,  while 
in  Japan  lh«  foxtiiil  milk-ti*  (ipv«  thu  miwt  com- 
mon.  In  the«u>  countries  and  in  China  an  enor- 
mous amount  of  si.-vd  'lis  ui^od  aiinually  for  tioman 
food.    For  many  ycarf  ihc  proeo  milk'ts  have 
constituted  nn«  of  the  im]>ortanb  cropa  of  Russia, 
and  at  pre«t^nt  tfe  annual  (in^xiuction,  nvvr  eighty 
miilioa  bushelji,  is  probably  greater  tlian  In  any 
othftr  country. 

In  this  wiantry  millet  is  genfrnlly  grown  as  a 
fuppiementary  or  catch-crop.  It  is  also  found  to  bo 
raluable  in  certain  kinds  of  rotations.  It  is  profit^ 
ably  employed  in  the  oaae  of  a  failure  of  aotno 
other  cro|t,  such  a*  corn,  or  may  In-  sutiatituteii  for 
com  where  the  latter  cr>:>p  is  not  adapted.  Millet 
may  ofton  hn  grown  in  plnp*  of  a  summer  fallow, 
giving  extra  relurna  withimt  mjiturifllly  U'nat'ning 
the  chancfp  for  the  following  crop.  It  ia  also  ^x- 
ocllvnl  for  rvstoriag  to  a  good  condition  land  that 
18  foal  with  weeds. 

Groupi  and  mrwiiet  of  miUei. 

Of  th«  milletii  that  aro  fairly  well  knoirn  in  thin 
conntry  there  are  tbr^-e  prinpiiial  grou|M  :  th«  fox- 
tail millets  ((Jhaloeliioa  JtaSiea  and  var.  Grrmmiint), 
the  liamyard  millet*  (fanurum  CnuhsaUi),  and  the 
proeoe  (I'anicum  miiiatcum). 


rMaUmiiUU.  (Figs.  C9»-t;»a) 
The  seftda  of  these  millt^ts  are  cloiwly  powiparl^J 
into  a  rinb  head,  varying  mnch  in  sixe,  and  either 
cylindrical  or  tapering  at  one  or  both  «nde.  Ac- 
cordinK  to  the  miKtt  rommon  clasailicatioo,  tbere 
aro  two  principal  «ul>^rou[i8  of  the  foxtail  millet*. 


,'^.# 

^  '.''^'*- 


^■■■^ij^ 


PK.era.  PiK.  M4.  Plf.  Mi.   Otniua 

Red  SIborlwt    CtnuiMciiaiLIgt.  Aboni  ihr**-   mllM.    AboatoiiS' 

mlUM.  fonnhi  nktnral  ili*.  Iiklt  nktor&l  lU*. 

Msparated  chiefly  on  thw  liaaia  of  tb«  aixe  of  head, 
and  which  may  be  called  the  large  or  common 
mill«l«,  and  the  Rmntl  or  Hungarian  mttleta.  T(v 
thu  sulvgrotip  having  the  largo  headti  belong  the 
common  (Fig.  iji)'i>,  tho  (>erman  <Fifc.  695),  the 
Aino  (Fig.  G96)  and  the  Golden  Wondor  milleta. 
The  type  of  the  vi^ond  suh-groap  is  the  Hungarian 
milltt  (Fig.  fiflWt,  In  wn-rh  of  thitw.  Mih-^ops 
there  is  grval  variatinn  in  the  length  and  color  of 
the  beanJH  and  color  of  the  setd.  and  on  the  boitiK 
of  thi'itit  variationi)  tho  farthor  claaaifculiun  into 
varieties  is  made. 

Thv  awl  of  both  th«  Gorman  and  common  millota 
ia  yellow,  bat  that  of  the  former  \e  slightly  the 
nmaller,  while  the  ht-iul  of  the  (iermnn  in  much  tbv 
larger.  Hoth  vuridiLVt  an  tn-urdt^d.  tlio  buarda 
often  tominR  dark  brown  or  purple  in  color.  Ill* 
(kildi^n  Wondiir,  a  varii^ty  much  advertised,  has  I 
head  still  larger  than  that  of  the  Gennan  and  ia 
almoHt  beardlesa.  The  need  in  small  and  ycllov. 
Our  commun  mUlot  is  not  the  commoD  one  in 
Bnrope,  although  what  it)  known  on  that  continent 
as  California  millet  ia  this  variety. 
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MILLETS.    Figs,  693-702. 
By  M.  A.  CarkUm. 

Tbv  millets  ure  cultivated  variL- 
tiee  of  certain   aman-wcedied   ccwu! 
anii  fiirage  gra*<fK,  which,  in,  a  strict 
seiiM-.  btlong  U>  the  ^tob   Piuifnim, 
or  to  clow'ty  allied  genera,     Uecausi?  of 
a  rosi^mhSanpe  in  the  M-fil  tho  nnmn  k 
alao  nppliMl  to  ulhi^r  ([raises  of  liilf^ront 
|i;oncra  in  tiiis  country,  whilij  in   Kur»i"' 
and  Aflitt  even  tht  eorghuma  are  cluasiii  ;i.- 
nilkita. 

Till-  millets  arc  among  tW  most  ancient 
of  food  RTflins.    There  ia  hiatoriciJ  Bvidcnti- 
of  tli*'ireu]tiv:itirtn  in  Chinjt  Rinr«  2SU0  B.C*. 
Th(<y  sre  still  of  lh«  gri-uti^I.  importanco  in 
orientRl  countries,  both  aa  food  i^ains  and 
forago  plantit.    In  India  the  annnal  acreage 
for  all  niilleta  {including  eorghums)  ia  cum- 
jiaralilc    with    that   of   whr-at  in  the   United 
Statea,    The  promia  pnxlotninate  in  India,  vflilli* 
in  .Tapan  thfl  foxtail  millets  are  the  most  com- 
mon.   In  thww  uouiilries  and  in  Cliiiia  an  enor- 
mouit  amount  of  seed  is  used  annually  for  human 
food.    For  many  y*ars  the  proao  milk-ta  have 
conatitutod  one  of  thf  imjMirtant  cro[>s  of  Rossin. 
and  at  prwi^nt  thii  annual  jirotluction,  overeiRhty 
million  buehels,  is  jirotjably  grcaU.-r  than  in  any 
other  country. 

In  thi:*  coMTitry  roillot  i*  (rt^nerally  grown  as  a 
supplementary  or  ealt^h-tTiip.  It  ia  a1«o  found  to  he 
valaahio  in  o'rtain  kind.'i  of  rotationa.  It  is  profit^ 
ably  employed  in  the  ca*ie  of  a  failnre  of  some 
other  croi>,  nuch  &a  com,  (^rmay  l>e  eiibi4titut«d  for 
corn  when;  tlie  latter  crop  is  not  a(I;i])ttHl.  Millpt 
may  often  1»  grown  in  place  of  a  summer  fallow, 
giving  t*xtra  ri<tum»  without  materially  leaM-ninR 
th»  chances  for  the  following  cn>i».  It  Ib  also  et- 
cellent  for  rentoring  to  a  good  condition  laad  thai 
ia  foul  with  wv^ds. 

Onmpt  and  varielUt  of  miliet. 

Of  the  millctd  that  arc  fairly  well  known  in  thin 
country  there  are  three  principal  groups  :  the  fox- 
tail milleta(rA(7/t)cft/ija  Ilitiini  and  var,  G^rwiniiwi), 
the  barnyard  millcUi  {fitumim  Cruf-galii),  and  the 
pro808  {Fanieum  milvvmm). 


'.'■i-^. 


F'Tlail  mUlfU.    (Piga,  693-698.) 

Th<4  HetiiiH  of  them)  milleta  an  cloa*1y  computod 
into  a  club  heajl,  varying  much  in  Hiie,  and  Hither 
cylindrical  or  tapering  at  one  or  tvoth  ends.  Ac- 
cording t^o  the  moRt  common  cltwnifit^ation,  there 
are  two  principal  fub-groups  of  the  foxt^l  milleta, 


"i/*\ 


£l/,I*5 


Fl«.  MO.  Pis.  6M.  n«.  MS.    Q^noMa 

KM  SiMrKn    Commna  miUtt.  Aboni  ilirM.   mlUM.     AWutwr- 

inlUtt.  (onrllia  nalaial  tiid.  half  uMaral  itia. 

aoparated  uhinfly  on  thv  hwia  of  the  Hiix  of  head, 
and  which  may  be  called  the  large  or  common 
milletH,  and  th«  Hmall  or  Hungarian  milletH.  To 
the  rtiib-group  having  the  large  hvnilit  belong  the 
common  (Vig.  tiOd),  tho  t^rmsn  (Fig.  *!%),  the 
Aino  (Fig.  S9fi)  and  thi^  fiolden  Wftndur  mill<.t«. 
The  type  of  the  second  eub-graup  ia  th«  Uungarisre 
mjll«t  (Fig.  tSflS),  [u  isich  of  tUtcv  .-lul^groups 
there  is  great  v^iriuUnn  in  the  length  and  color  of 
th«  beards  and  color  of  the  seed,  and  on  th*  baaiet 
of  thtjtti^  rari.nt  i'lim  thu  further  i:la88ilicatioii  into 
varieties  i»  made. 

The  Bcod  of  both  the  German  and  common  millots 
i*  7«llow,  hut  that  of  the  former  ia  slightly  thft 
smaller,  while  the  bead  of  thu  Uermao  i»  mach  the 
larger.  Both  rarictiva  are  bearded,  Uie  beards 
often  turning  dark  brwwn  or  purple  in  color.  Thi» 
Golden  Wonilor,  a  vari«ty  much  advertlsNl,  has  a 
head  ttill  larger  than  that  of  the  (German  and  is 
almost  beanlli'sa.  Tho  need  ia  xmall  and  yellow. 
Our  common  millet  is  not  tho  common  on«  id 
Hnrope,  althongh  what  is  known  on  that  continent 
M  California  millet  tit  this  varioty. 
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The  name  Jspanen  has  ufteti  been  applied  to  a 
farm  of  ToxUlu  millet  that  \n  umnWy  cmii'iilen^d 
idoDticul  with  the  Gf^rman.  On  carel'ul  study  the 
writer  U  foKvi  la  conuludu  thut  thin  is  riitli«r  die- 
linct  had  hi-  has  ffivon  it  the  name  of  Aino  millet. 
Thn  name  .lapanwe  is  very  ci>nfiiaing,  an  it  is 
ai>p|[»ltu  r&riou8  groups  of  miltcta.  ThSs  variely  is 


to  purple-brown,  may  posMua  .ttronjt  k-nnli;  or 
nnni!,  »ti<I  th»n'  ix  much  var)iiti'>n  In  hahit  of 
f^owth  of  the  entirii  plant.  Thi^ee  vamtiona  mah« 
the  dvvolapmont  of  different  rarteti<«  a  (wnpara- 


gnwn  by 

the  Ainos, 

a  prt'libtoric 

nice  of  Japan. 

Tha  Apikcft  are 

loniter  und   moiv 

ojH'n  in  proportion 

to  (hii'kiuuw  than  in      \\i 

the    Germ&n    millet. 

It  U  aot  wril    knuwn 

in    the    United    States, 

liul    niay  prove    to    bu 

important. 

Thi!  HunKarian  millot, 
or  Mohur,  it  a  sraull- 
headed  miltet,  u-ith  larjce 
eocd«,  which  vary  in  color 
from  yellowiBh  to  pnriilt^- 
brown.  In  typical  Hunga- 
rian millet  there  appear»  to 
ba  a  larg«  iitirci'ntngu  of 
dark  eeei.  The  lieadu  have 
dark  brown  or  purple  bt>ard8. 
This  ia  the  coranioii  foxtail 
millet  of  L*entnil  ftnil  auuth- 
eastern  Europe  and  is  often 
called  t3i«r*  German  millt't. 
but  it  is  not  llie(ierman  millet 
of  this  country.  This  variety 
is  very  ppniisteiit  after  being 
once  eeeded,  and  in  careless 
farmim.:  may  Wome  a  weed. 
It  ie  fairly  drouEht-resistant, 
althouKh  a»a  re.sult,  of  many 
trialit  it  dews  not  appear  to 
he  HO  fpad  in  that  respect  aa 
the  common  millet. 

The  Karly  Harvest  millet  it)  of 
the  common  millet  type,  Thu 
New  Siberian  and  the  Korean 
milleUi  ar«  not  yet  sufficiently 
studied,  but  may  lie  distinct 
V!»ri(*tioB. 


Barnyard  mUtids,   (Pig,  699,) 

The  bumynn]  milk'tc  orv  so 
called  lnn-anse  of  thi-ir  develop- 
ment fnjrn  lhL'VfiMs|>Ln:i.M,/'«iri- 
CH  m  Criif-'iaUi.  whirh  i*  known  in 
tliis  CDiinLry  as  luniyani  rtils*, 
and  is  common  throuf;hunt  the  ^ 
country  (FiR.  .SSi).  The  native 
gnat  a  a  coari^c  plant,  with  thick  spreading  sU'mA 
and  broad  leavrA,  hut  ia  eicet^inKty  variable  in  ail 
charact«r8.    Th«  hra»ls  vary  in  color  from  ereen 


Fif-W. 

Ofi«  of  tb«  «aiiiiniRi 

liiiijll  mUielH. 

^iDnn  I  ram  com- 

ineroiBl  seed  I  Vha- 

litMea  llalira). 


ful 


lively  vOAy 
matter. 
In  thu  Tnit 
S'latee  the 
yard  millets  arena 
exclusively  for  forftf^l 
hut  in  India  the  jp^in 
iscommonly  am-i  u.-)f<K«l 
for  the  people.    In  that 
country   the  varieties  of 
two    other    closely    allied 
sncctREi,  I'anieam  mlvnut 
and    AiMicum  fruitimtaeevm,^ 
known  aA  Sluitna  and  Bsmws 
millftc,  are  exti-nsirely  frown 
for  the  grain,  thi-  lattt-r  tqjccioa 
buing  the  more  important, 

Pro/Q  mUlda.    (Figs.  700,  701.) 

Those  rotlWts  grow  one  and 
une-half  to  thn^'  and  one-half  feet 
hijch.  or  ulioiiL  the  heicht  of  otlK-r 
millets,  and  hear  a  larp*  open  head 
orpanidn.  The  rewmhlance  of  thia 
punic]«  to  Ihat  of  broorn-com  has 
HUgReeted  the  name  broum-com 
milt«t9.  In  Rujtitia,  where  this 
group  of  millets  is  givon  a  proml-, 
nent  pUicv  in  aKriculturt:  and  wh« 
many  difltitiit  varietiL-s  have  bsenl 
<leveloped,  they  are  known  by  tim* 
colleolivv  namtt  "pri»o,"  a  ROod 
name  that  should  hv  ug»A  in  this 
country  to  diHltni^uish  this  Kruup 
readily  from  nthor  millct-t.  ladm-^ 
this  name  is  already  fairly  well 
known,  havin);:  cO'mi;  into  use  along' 
with  the  introduction  rwrenlly  of  s 
numiit-r  of  good  Tarietiea  from 
Itnsiiiu. 

There  are  three  fairly  distinct 
formn  of  th*  xpeciea  Panifiim  mil* 
uutvm,  based  on  differences  in  th« 
shape  of  the  panirk,  and,  in  accord- 
ance with  thc-v,  the  cultivated  ra- 
Pie  MB  I'ieti'-'s  of  this  gronp  may  be  divided 

RmieiHiiii  wiiiM.  into  three  «uf>-j;p>up«  :  (1)  tJH^  pani-i 
"'  '  cle  proBoe.  having  a  very  open. 
erM!t  panlclo;  (21  the  cinmp  forma, 
having  a  panick-  shaped  particularly  lilce  that 
of  broom-corn,  and  drooping;  and  <3)  tb«  eon- 
pact  prosoe,  having  tlie  paniclo  compacted  abnaBt^ 


^Mulj'  <mr  IlilrU 
iialura!  ttir. 
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into  tho  form  of  An  actnnl  hoail,  Rimilar  to  that  of 
katlr.  Koch  r>r  IhvMi  mi\t-frrua\«  w  mnde  a|>  »(  a 
number  of  varktiee,  differing  in  the  color  of  the 
ptant,  shape  and  b&inniMe  of  tho  Icavus,  color  of 
aeed  and  other  fealiirist.  VVtthin  each  anb-group 
more  importanoi  id  asiaily  Kivpn  to  thft  color  of  thi' 
seed,  but  even  Ihia  character  varies conititjeraLl)'  in 
the  Rame  rarietj.  The  need  is  always  conAiiWabl v 
largwr  than  In  any  other  rnillvt^.  Thi.'  colcrs 
of  9«Mi  generslly  recoiftiijed  are  white,  yellow, 
ndi  brown,  gny,  and  til;K.'k. 

There  is  muca  variation  in  different  varie- 
ties, «lio  in  thi;  height  of  thi^  pliint,  the  timt' 
of  maturity,  sind  druught-rcaiiitunco.  The  bi^st 
v&rietieii  with  respect  to  thela.it  two  qualitifiH 
hs,r»  bwn  iiitnxtaui'd  only  rccvnlly  fpjrn  Ruft- 
cia.    Until   recent  yeora  little  attention   or 
rtndy  has  been  given  to  this  group  of  millot*       - 
in  thia  coantryn  and  naturully  no  didtinntien    ak< 
of  variflica  liaa  been  rw;(ii:nirAHl.    Thn  iir'H'  '        - 
pal    dofinltely-named     vurietien    at    pi' 
known   Ui  us   ara   the  Rarly  Fortune,  Mam- 
Iwba,  Bla*?k  Vofni^ih.  Ifeil  Voronezh,  Red  Kus- 
sian,  Tambov,  Ked  Lump  and  Red  (irenbufR. 
Even  Bome  of  thoJW  ans  very  iiimilnr  to  tach 
other,  and  may  be  identical.   All  but  tb«  first 
two  hiive  Wen  importwl    from   RuAnia  einco 
18&7,    Several  eo-callwl  varicticH  mailing  up 
onr  Afxrk  known  previoua  to  this  penVid.  and 
imported  largi.-ly  from  G(?rmany.  Aii«tria<Hun> 

Sry,  China  and  Japan,  may  he  distinct,  but 
vo  not  yi>L  been  thoroughly  stndiod. 
Durinii:  the  last  six  years  ther«  lias  buen  a 
rreal  revival  in  the  cultivation  of  these  mil- 
feta  in  thin  coantry.  largely  through  the  influ- 
ence of   ihu  introduction  of  new  and  bettor 


varieties    by  the  United   Stat<»  Department  of 
Agrienltiire. 

Pearl  millft.  (Fig.  702.) 

In  addition  to  thw  above>dMcr]b«l  groups,  which 
&li]ne  may  be  considered  as  the  true  miUela,  another 
erasa,  of  the  apeciett  Penaitttum  tplealam,  known 
Sut  as  jH'arl  millet,  has  lately  attracted  much 
attention  and  uhotild  be  mentioned  here.  Variotu 
other  namea  have  Wen  applied  to  thia  plant,  such 
aa  pcnicillario,  cat-tail  millet,  BtOp^'^"  millet, 
and  Uand'a  Wonder  Foragt;  Plant.  U  i*  an  pre«t. 
Rucculent  annual,  ^rawing  to  the  height  of  six  tn 
fifteen  feet,  and  bean  ila  awds  in  a  comparrt.  )tVn< 
der,  cylindrical  "head"  or  apike,  aix  to  fourteen 
inches  long.  There  \e  at  present  much  difference 
of  opinion  m  to  tho  uNfulnt-sa  and,  thorefore,  tho 
ini(i»rtancu  of  this  plant.  It  is  certain  that  it  yielda 
an  enarmoaa  amount  uf  foraice  per  ocrv.  and  may 
be  cut  two  or  thrw  ttmea  during  the  season,  on  an 


average.  It  is  veiy  succulent  when  young,  bat 
rnpiilly  bacofflOl  woody  at  time  of  heading,  and, 
therefore,  sboold  he  cut  enrly  for  hay.  On  tho 
other  hand,  becanao  of  ita  sncculence  it  is  dilficuit 
to  cure  for  this  use.  It  is  apparently  most  useful 
for  paaturing  or  noiling,  and  for  th«  latt«r  purposa 
should  be  cut  very  young. 

AdaptcO^n  and  dUlribvtion  of  milicU. 

The  foxtail  millets  are  of  rather  general 
adaptation  us  tu  climatu.  Of  these,  the  Ger- 
man ia  the  variety  mcwt  largely  grown  in 
thi!  South,  All  the  vartetiw  ar^-omploywi  in 
theTpntra),  Middle  and  Kcw  England  sLntea, 
particularly  for  hayand  soiling  purposeii.  in 
thy  middle  Wvjit  thi?  comiimn  millet  is  the 
beat  for  drought -resistance,  though  tho 
Hungarian  in  ncarlv  as  good. 

The  prvsoe,  to  ue  really  eucceaaful,  ara 

noni^what  res^tricted  in  ninee  l)«auTO  of  tho 

climaU-.   They  are  extremely  drought-renist- 

ant,  bnt  at  the  aame  timi«  do  not 

appear  to  b«  adapted   to  low 

aititndea  or  southern  lati- 

tudf*.    They  giv« 


hest  results  in  the  m^rthem Gmat 
Plains  and  at  altitudes  above  4,000 
ft.('t. 

Tho  barnyard  millets  re«|uire  much 
more  mvisture  than  those  of  the  other  groups 
and  are  e.ipecially  adapted  to  the  Enstcro  and 
Central  stuUu«  and  to  cultivation  by  irrigation. 

OtUurt. 

UmI.—MI  millets  require  a  rich,  mullowdoil, 
Asthcrtxibiidonot  godevp,  there  should  boa  con- 
centrati-on  of  plant-food  as  near  thi-  surface  as 
pOBflible.  ForthiB  reason  they  are  rathi-rejihaua- 
tiv«  on  the  availaHo  fooi]  supply  in  the  soil,  and 
the  effect  frequently  may  be  seen  in  the  follow- 
ing crop.    To  concnntratp  the  plant-food  near 
the  surface,  it  may  be  dowiraMe  in  some  dixtricts 
U)  apply  ppecial  manures  to  Iw  determined  by  the 
nature  of  tho  soil  in  the  particular  locality.   Tho 
foxtail  milleta  and  proHos,  as  a  rule,  should  have  a 
rather  heavy  day  loam  that  will  hold  moiHtun'  well, 
when  grown  in  dry  distriots.  and  a  lighter  sandy 
loam  if  tht^re  is  much  rainfall. 

Millet  is  oft«n  made  a  e^lch-crop  after  rye  or 
wme  other  carly-matnnng  crop  or  when  cropa 
have  bcvn  destrovcd.  In  sucli  casve,  if  in  a  humid 
district,  it  is  well  to  plow  immediately  after  har- 
viwting  thf  other  crop,  ainl  then  tho  soil  can  be 
put  in  excellent  condition  for  the  millet.  If  in  a 
dry  dirtrict,  the  ground  is  bi-tter  simply  double- 
disked  without  plowing,  after  which  it  should  bo 
harrowed  and  the  millet  drilled  ;  or  if  the  aoil  haa 
r«inaine<l  unpbwed  already  for  a  long  period  it 
may  be  plowed  after  the  doubte-disking.  The  first 
treatment  producus  a  surfaiM  mulch  uf  tbu  stubble 
and  ve«da,  which  absorba  mobture  and  checka 
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Bvuporation  ,  if  later  it  is  plowed  ander,  the  nnder 
soil  i«  l.hu«  [lut  in  n  more  c.r>m\iiu:l  condition  und 
will  not  "dry  ont"  eiuiily.  Summer  fallow,  or  land 
pluwvd  lat«  tbu  j>ruviniia  fall  is,  of  course,  uiniodj 


PK.700.     Prow.     Two-ll>!rd«  Dktnr&l  iliA. 

likely  to  W  in  excellent  condition  for  millet  and 
needn  only  to  be  lightly  disked  and  harrnwed 
before  drilling. 

Seeding.  -  As  a  rule,  millets  ahoald  b«  sown  with 
a  drill,  piirticQiarly  in  th'^  dry  dialmts.  Whm 
jcrown  in  huniid  areas,  where  t^e  conditiuD  of  the 
Miil  for  rtitistiiiK  droueht  in  not  iinimrtiinU  and 
especially  if  the  crop  is  to  Iw  paaturL^d.  Iroiulc-iutt- 
ing  m.iy  be  l*tt«r.  A  ui>iial  mte  of  iM-edinc  is  two 
to  thnae  pMks  [kt  acrt!  for  Ihu  foxtiiil  uiii]  pnmo 
milletsi,  and  one  to  two  pt-eks  for  the  bsirnyaril 
milleU.  In  very  dry  aroas  thct  rat*  may  be  con- 
sid«rat»iy  Usu.  Milleta  aru  eovrn  at  about  thu  same 
timci  ihut  curn  is  plantt.'d,  but  the  jiuriud  may  Ite 
extended  tn  .Auicu.'it  1,  For  snilinR  porpoMes,  several 
erotwmay  lii.:  plniHwl  iiLdiirt-r^-nt  diit*«. 

Millet  in  one  of  the  best  crci|i8  fur  immedlBte 
platitinpon  wsw  land  or  first  "  break ing."  llnlesR 
the  sod  is  very  stiff  the  crop  can  bo  sowd  soon 
«ftvr  the  former  ia  tornnd  over. 

Uarimliaij. — This  fuatun?,  of  c»urM,  vari«H, 
depending  on  the  purpose  for  which  the  crop  is  to 
be  n8«d.  In  tlii^  country  the  foxtail  miiletfl  are 
med  excinsively  for  forage,  and,  thereforB,  should 


% 


always  \ti»  cut  Iwfom  tita  e««d  bogins  to  ri^wn 

unlets  it  is  intended  to  sell  the  seed.   For  hay  tbey 

should  in- cat  cwn  e.irlier,  about  th«  tim«  atogt  of 

the  heads  have  appeared.  The  barnyard  millets  are 

al»i>  raridy   uwd 

for  tlicsruitiiand, 

for  early   hay  or 

soiling,  sliuiild  Inj 

cut  at  aboDt  the 

tlooming    poHod. 

It  is  even  more 

caeuntial    to    cut 

the  proaoB  in  good 

tim«   if   intended 

for      forage,     an 

these  millets  are 

coarso  and  their 

forage     quality 

dimininhcH    rupidlv    toward 

the  time  of  maturity. 

Prijso  ]g  larir»ly  u»wi  for 
the  grain,  and  this  use  is  ap- 
parently increasing.  For  Bach 
purpose  the  peed  *!honld  be 
allowed  to  niatUTe  before  cutting, 
but  carcmhuuld  bv  titkun  thai  tiic 
crop  does   not  stand  until  it  in 
ovi.-r-ri fw.  an  ia  juicli  case  then^ 
wilt  be  much  li-Msof  se«d  by  skat* 
tering.     One  is   likely  to  be  de- 
ceived in  this  m!itt*>r  tf  inexperi- 
enced.   The  seed  itself  must  be 
examined.    It   may  ba  ripe  even 
though  the  Ri-ni^ral  a)»pearanct>  of 
the  crup  would  indEi^le  Chat  It  ia 
jet  green. 

In  all  caM8  of  hnrt^CKting  for 
the  seed,  millet  is  best  handled  If 
cot  and  bound  with  a  eel f-bindcr. 
The  bundles  should  be  placed  two 
by  twrt  in  narrow  shocka.  Kven 
when  inl«ndL-d  for  hay  many  of 
th«  miileU)  can  be  cut  with  the 
binder  in  dry  wuHthir.  Ordina- 
rily, however,  harvesting  for  for- 
agd  is  biKtt  dnnii  with  the  mower 
or  self-rake,  leaving  the  millet  to 
cure  dry  in  the  swath  or  bunches, 
after  which  it  it*  curcil  in  cocks 
before  slacking  or  housing. 

U$a  and  nutntivt  value. 

As  bcr>r.'>'t.it«-«l,th*TfoxtniI  mil- 
ieu are  gunerally  ii«t-d  f.ir  forage 
in  this  cmiiitry.   HinA-.-vi-r,  siiflici- 
ent  attention  is  not  being  given,  it 
seema,  toaoiling  and  th^  produc- 
tion oF  silage  in  ihv  cultivation 
of  these  crops.   Experience  ao  far 
indicates  that  they  art  *xcrfb,nt 
fvr  these  purposes.  The  chief  care 
l«  iw  taken  i»  to  few!  t«paringly          ««■  »>■ 
and   in  combination  with  other  '*"V?f  *•  ^2t°*' 
f«mdfl  becaiute  of  the  laxative  ae-       ffr.,/*!-   7"** 
tion  or  these  crops,  whan  grwn,       miTl<ir ). 
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on  the  difeittn  orftans.  [f  cut  laU.'.  wIiimi  tht  xecds 
ttiir  well  formed>  the  feed  has  an  injurious  effect 
on  tlie  kidneyj)  of  the  harst*.  The  millt'U  may  alao 
bo  oC  much  vnluu  in  |iiwturin(r.  i»i|}«(;jally  for  sup- 
plem^ntiDK  L'xhauiibK)  pastures. 

I'roBO  ifl  not  so  e«Hl  lu  the  other 
milletd  for  futatie,  thuuifh  it  in  luicd 
corns iJernlily  in  thia  wuy.   It  is  much 
more  valaalile  for  the   seed.    An   in- 
crr';i.'<KJ  amount  of  imitl  in  W-ing  used 
1  ""^K      '^"'^  fetxlinjj  toelucic  each  year.    Seed 
«'  i'^^K     should  be  ^rouml.    In  thu  viay  proHO 
even  i\ct»  a»  a  nubstitut*  fw  cora 
-.  '^j^^ga     "here  that  cro|)  will  nut  auccuud  und 
|.-.^^^E     the  sorghums  will  nut  mature.    These 
milletft  have  been  found  .to  well  adaptt.-d 
for  hoK-feedinn   that   they  an>  often 
rnlhi]  hn^  milletti.    They  are  also  ex- 
■  il  nl  poultry  food,  and  in  North  Da- 


kotn  arv!  profitahly  fed 

to  ahiwp.    Bt'cati*  of  lh« 

tar^'  percentaRe  of  protein 

the  aeed  contains,  pr*KK>  «huiiM  bv  well 

adapted  for  feeding  to  dairy  cattle. 

In  K'"i.nig'(i  work  on  "Thef'hemiatry 
of  Human  t'ood  MaterialH."  thv  protein 
cmnUiEit  r>r  the  common  millets  in  the 
hnllfHi  form  is  ipven  us  7.40  per  eunt ; 
of  tli«  Hnngarinn,  millets,  12.46  per 
cent;  of  the  pri»o  millcta,  10.51  pt-r 
(^vnt :  and  the  bnrnynrd  millets,  9.14 
per  cent.  It  will  liu  noted  that  tbij 
Hungarian  milletx  and  tbe  prosos 
stand  ratht^r  high  in  thiiir  pttrccntage 
of  pTDtuin,  the  amutinl  k>inf;almut  thfi 
Hmo  as  the  av»rag«  fur  onlinary 
wheat.  It  iahight^t  in  thv  Hungarian 
millet.  Hungarian  millet  ia  tot  nearly 
BO  much  grown  as  othrr  milletit  in  thii* 
COTintry.  Of  the  millets  commonly 
grown  in  the  United  Ktaten,  thcrcfofi-, 
the  proso  group  has  the  highest  pro- 
tein content,  i^hepani,  in  Bulletin  No. 
69  of  the  South  Dakota  Ai^ricnltunl 
Experiment  Station,  girea  the  prott^tn 
content  of  a  fi-w  millvt«  on  thi?  air-dry 

abaaht,  a.<t  followa ;  Barnyard    millet. 
9l69  par  cent;  Tamhov  millet,  14.28 
per  cent;  Ulack  Vuruneih.  15.68  pvr 
ci^nL  No  analyaiei  of  the  common  mil- 
lets is  given    Tambov  and  RIack  Vo- 
ronvth  ar«  prooos.    It  may  be  elated 
also  that  tha  Black  Vorom-ih  ha«  fo 
far  prored  to  be  much  the  bc.*t  of  the 
proM8  in  South  Dakota.  According  to 
MtataMv.  theee  aoalyMB,  the  prot«in  uf  pirMo  in 
South  Dakota  nna  very  httth.  In  Rtwaia 
and  Oriental  refrtoM  the  aeed  of  th>-so  mlll«tai8<ino 
of  th«  moat  oommon  food  grtios  not  only  for  stock, 
but  al«o  for  man. 
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Enemia. 

Tlie  milkt  cropft  are  apparently  fortunate  in 
lining  li^Hs  subject  lo  atUu.'kE  of  insect  and  fungous 
peeiA  than  probably  any  r.ther  ecn-al  crops.  Al- 
though RttvvrsI  fungi  may  be-  found  on  millet,  the 
only  one  that  doee  any  conaid«rablv  damage  is  the 
millut  smut  iUdiJayit  Crutaeri.  Kurn.^,  oad  it  has 
been  shown  that  this  nnut  can  be  prevented  by 
tlie  ordinary  formalin  tr«almciit.  It  »L>ems  to  suc- 
cumb also  to  the  hot-water  treatment,  [^e  report 
by  W.  .'ituart  in  thi^  annual  report  of  the  Indiana 
Experiment  .Station,  1901,   &?e  also  Index.] 

l^everai  insect-a  occa«tionalIy  attack  millet,  bub 
ordinarily  thoy  an;  of  little  importance.  At  cer- 
tain periodfl  and  in  certain  districts  the  chinch-bug 
bucumes  a  rather  !<erii>U8  ]k-hI.  In  su<:h  cases  the 
millet  should  not  be  planted  in  proximity  to  other 
gra.'wes  ami  nhnuld  he  grown  in  complete  rotation 
with  other  croiw. 
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MUSHROOMS  and  TRUFFLES.  Fipi.  703-713. 

By  B.  M.  Bungir:  illiutmtiomt  of  mafJirooiiu 
frcm  phntngrapha  by  G,  P.  Atkinson. 

The  native  or  wild  mnahroonw  supply  a  source 
of  food  that  we  cannot  afford  to  neplect,  and  it  ii 
the  purprwe  of  thin  nrticlo  to  call  Jiltontion  to 
them  and  tocive  aJvice  aa  to  tWir  utilization. 

Thu  turm  mufhroum.  m  ttiu  tvrm  fruit,  is  of 
very  broad  application.  It  may  be  applied  to  any 
one  of  Ihu  st'i'ural  humlreil  (li'-sliy  fungi  which  may 
be  found  in  a  particular  n')j:iiin.  Unfortunat^-ly, 
, there  is  a  popular  belief  that  a  "muRhroom"  and 
a  "tofulHtoo!"  arp  two  things  which  nrp  vory  dis- 
tinct one  from  the  other  in  eom*  raysterioufl  way, 
thf  WHO  Wing  wiiMi;  anil  llm  olhvr  polaonous.  Tins 
b  practically  (synonymous  with  saying  that  those 
which  havK  Uvn  found  to  be  edible  will  l)e  ro 
gsnled  [18  mij^ilinKinu,  and  thoaewhi<.'h  have  hi^n 
found  to  he  inedililo.  or  which  arc  supposed  to  bo 
inodihli>,  will  Im  Ifirnii-d  toadatoi'la.  Tliig  li?;id»  to 
endless  confusion,  sinc«  no  two  laymen  would  agree 
08  to  what  fvrms  uru  (.>djl)!c  and  what  arc  not. 
The  bflst  naage,  therefore,  sanctiona  the  use  of  the 
term  mushroom  to  inrludi;  b11  the  tit-shy  forniK,  and 
we  may,  therefore,  with  propriety  apeak  of  ediblL*. 
inediMo,  or  poisonous  mushrooms.  In  a  commer- 
cial spnn^,  "  the  munhriKim  "  ref<^ni  to  s  particular 
Bpecies,  Af}arifit*  dintpfufri'  iFi(p.  3.  TCiS),  or  to  a 
gronp  of  species  clwcly  ri'latcrd  (o  thi?  one,  several 
of  which  are  cultivated  &a  varietieA  nf  this  form. 

The  ulUity  of  mutkruomf. 

MnRhrooms  are  an  important  srtielo  of  food  in 
many  parts  of  thn  world.  They  c&nnol  in  any 
seiiM,  how«v«r,  replace  the  ittnple  articles  of  diet. 


Pound  for  pound  of  the  frv^ih  product,  Ihuy  are  not 

rich  enough  in  proteidts  ur  nitroirenoua  matoriBlA 

to  replace  meat,  nor  are  they  bo  rich  in  carbohy- 

draU.*?!  »»  to  ri-placu  suih   fuod«tulTs  iw  rice  aad. 

potatoes.    Neverth«leiw.  they  are,  from  a  chemical 

point  of  view,  as  valuahio  lui  many  of  our  voge- ' 

tabW.   From  a  phmoloj^icsl  ])oint  of  view  their 

valoe  cannot  be  estimutud.  Thiit  i«  due  to  thv  fact 

that  they  belong  to  that  rlaiia  at 

fofldfl  whi*:h  ahould  be  known  as 

condimenul  foods.  Tfa4>  part  whioli 

_  they  play,  therefore,  in  analogona 

to  tliat  of  many  nf  our  fruit*,  and 

sometimes  mare  important  becaaaa 

of  tho  fact  that  thuy  Mrv«  tiift 

porpoeee  of    relishes  taken  with 

other  foods. 

In  considering  the  economic  pos- 
iiibilitiej4  of  muRhrooms,  the  dts> 
tinclion   bi>tween  wild  and   culti- 
vated muHhrooma  should  be  twme 
in  mind.   It  i*  not  po^tiblc  to  form 
on  estimate  of  the  total  output  of 
cultivaUid  murthnioma,  althaueh  it 
is  a  product  which,  to  a  v«ry  Urg« 
extent,  is  grown  for  the  market. 
Therefore,  it  would  Ui  wholly  Im- 
possible to  estimate  the  consnmp- 
tion  of  wild   mnshrooraa,  for  th« 
latter  conatituti.!  «  product  ft  reilatively  pma.ll  part 
of  which  is  marketed.  While  A.  oanpettrii  and  its 
allien  are  the  chief  cultivjiltd  mushrooms,  it  should 
be  naid.  however,  that  other  spftciwi  art>  cultivat^^l, 
in  a  Rensx-,  in  particular  regionn,  Truflfe-gKiwing 
[iwe  Trujlr.  fiillowiii;t]  is  for  ail  practical  purpoeea 
an   industry  in  wctiona  t<f  southern  France,    la 
jB]>sn,  thi  Shiituke  (CoU>/bf<t  Shiittki)  is  an  articis 
of  GomniETcu,  and  probably  this  same  species  i* 
liliuwisv  grown  in  China. 

Kxtent  of  mimhrrtnm-eultiJrf. 

During  the  season  of  1W1,  tho  estimated  qnan* 
tity  of  Ihii  cultivnti-d  miwhrorim  product  which 
passed  through  the  (V-ntral  Markets  of  Paris  waa 
m'arly  Ivn  tiiillk-n  [H'umln.  The  niarkct  of  Paris  is 
the  chiff  market  of  the  world  for  the  cultivated 
miK^hroom,  and  much  of  the  product  finally  sold  in 
London  and  continental  cities  may  be  traced  to 
Paris.  NoverthelesB,  mushroom -growing  is  an 
industry  in  Knglond  snd  in  other  Kurojt^n  coun- 
tries. In  the  United  States  the  cultivated  mush- 
room a  a  product  of  importance  only  in  the  neigh- 
borhood of  some  of  the  larger  citict^  and  Ihv  tx-st 
markets  are  nnqneetionably  Sew  York,  Philadel- 
phia, Boston  and  Chicago.  It  is  safe  to  say,  how- 
ever, that  marketa.  of  these  and  of  many  other 
citit's  could  supjKirl  n.  much  Inrgnr  qnantity  of  the 
cultivated  mushroom?  than  is  sold  during  any  ee«- 
son.  The  pries  paid  in  this  coonlry  may  vary  from 
twenty-five  cent«  a  pound  to  more  than  ii  dollar, 
and  an  average  price  would  probably  be  about 
lifty  cents  per  pound.  This  [s  nuarly  twtce  aa  much 
■s  is  paid  for  cultivated  mushrooms  on  the  markeUi 
of  Pirlft,  and  it  Is  evidence  of  the  fact  that  the 
mushroom  is  still  a  Inxury.  It  is  safe  to  say  tliat 
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althoa^jh  miL-<hr(M>m  |>r»duetion  hiiiiloiibk'd  in  tho 
Uiiit««l  ^tMv*  wilhin  n  period  of  five  y^ars,  the 
roarkdte  coald  take  twice  tbQ>]a!uttity  nuvr  b-.-ine; 
reci^'ifi*'!    withuut   very   materially   afTcvting   the 
value  of  the  prndact.   Moa>over.  the  demarnl 
for   th«   cultivated    mutihrttom    Id    Inrrttas* 
lug  very  rapi'tly,  nml  many  of  the  smaller 
eiticH  which  now  rwrcive  mine  of  this  prod- 
Dct  coulil  ilUpow  of  it  in  iim&ll  quantity. 

The  c'ullivation  i>f  iDuahroointi  it>  sii  horti- 
cultural opi-ration,  und  is  tlkTcfon.-  not  Jw- 
cuf»ed  in  detail  in  tlii«  !>lace.  For  the  benefit 
of  prosiwclive  Erovicn*,  howcvtT,  it  may  W 
saiA  thit  the  market  {KPSdibilities  have  Dul 
bjr  any  means  bt«n  atLaini'd  and  th^it  the 
pricp  St  pr&a«nt  pnld  lor  tho-  frexb  product 
makes  it  s  paying  business  whvK  the  condi- 
tiun«  itru  fuvuritUu  and  where  gixxi  cure  and 
the  bo!<t  cultural  intelligence  are  brought  to 
bear  on  the  worlc. 

Wild  muthromnr^ 

Thp  wild  miishriKim  prmliicl,  hying  deijen- 
dent  on  the  seMon,  is  very  variable.    In  tho 
tnitt'd   ^iaU.»   the  wild   mushroomii  which 
reach  tho  Enurket  mav',  fornll  practical  pur- 
poeeti,  be  said  t^  cuaiiAt  only  of  .4.  tomjint- 
trjj  and  its  allies,  and  this  f>x>d  value  of  the 
vaat  number  of  other  common  e<Jiblo  forms  is  appre- 
ciated by  an  indlvidunl  only  horo  and  thvre.    In 
Europe,  more  than  in  any  other  country,  perhapn, 
the  wild  muHhroom  i»  a  Sub-«tai)lu  artictu  of  food. 
In  many  inalanrea  there  are  municiiial  or  tttnte 
regulationn  goYvniing  Ihe  »pi.-(.'i4^^.f  which  may  be 
leEitimately   sold.    (Jen 


Writing  in  187(5,  a  FrencJi  brttaniat  reportrtl 
the  s^le  of  more  than  sevt-iity  thoti-iand  (foundH  of 
wild  muithruonis  uti  the  market  of  the  Rmall  city  of 
N'anU.-i'.    In  l!X)l.  the  sale  of  wild  miishrooma  In 
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«rally  ox  m.iny  siii»ix  »\n}- 
riesurelet^ititnulelyBold, 
and  in  extrx^mo  in.4tancvfl 
the  list  may  run  as  high 
afl  forty  fl|>e(;i«!S.  h'Vwm 
France  lowurtem  Russia, 
or  from  Scandinavia  to 
Italy,  daring  tho  mush- 
room eeasun,  one  msLy  find 
one  or  more  )cpeci«a  of 
wild  mushrooiM  on  th« 
market  of  both  village 
and  city,  A  knowliKlgv 
of  common  forms  is, 
therftfiin.1,  well  diswnii- 
nated.  Nevertheleoi.eveo 
in  thofw  conntritw,  mill- 
takes  are  made,  and  caftes 
cf  poiaontsfc,  amcnx  Uie 
pvaeruitry  particularly, 
are  frcfm  time  to  lime  re- 
ported. This  ii»  not  iiur- 
prising,  however,  when 
ono  SikUi  that  Bome  of 
the  moro  ignorant  cl»ee« 
pay  no  attention  what- 
iKKiVcr  to  lh«  [Kwitiliilily 
of  poison  ing  except  from 
on«  or  two  well  •known 
species. 


Pis.  TOS.    Cnirritiu*  alwnmtariut .    An  eJllito  blwrk-tporad  uaila. 

tbH  rci^tnl'k*  niarki-tn  of  Munich  amounted  to 
about  two  million  puundtt,  and  thU  does  not  include 
th^-  amount  dried  and  sold  out  of  season.  Of  tho 
mnotint  Iiutt  mcntionod,  it  is  true,  however,  that 
about  t*ix  siKrctc^  (or  groups  of  related  spocIl'h) 
furnished  practically  nine- tenths  of  the  total 
prnduct.  Somn  (if  thw  important  species  of  thin 
market  will  be  referred  to  later. 


HiKti  to  di«tinjju-i»/i  the  mmhroomti. 

It  has  been  ttUl«d  that  Uier«  i»  no  one  mark  by 
means  of  which  an  edible  mushroom  may  be 
known  from  a  poiimnaua  apeciea.  In  order  to  use 
the  wild  furmg  of  the  cultivat«d  muxhroom.  or  to 
cultivate  the  wild  forma  which  may  be  of  value,  it 
is  necessary  to  know  somi-thinp  of  thf  form  and 
appearance  of  the  important  groups  of  these  plants. 
Unfortunately,  the  child  seldom  throws  up  with 
such  knowtnigv  of  these  plants  as  it  has  attained 
in  the  case  of  the  birds  or  snakes  which  it  may 
alito  have  fwn  In  field  or  for'*t.  Thi>  rnltivat«<I 
mushroom  (Agarmig  eamprsfrin)  is  purhaps  best 
known,  and  ita  general  appearance  mny  therefore 
be  (l<^'rihod,  be^ro  attempting  to  oomparo  with  it 
the  wild  edible  species. 

The  iieavral  umbrella  form  of  the  plant  is  fanib 
iar  to  all.  In  its  dilffrent  varieties  the  color  may 
viu-y  from  almost  white  to  di-<:p  brown  or  even 
aometimvs  to  purplish  brown,  so  far  as  the  cap.  or 
upper  expaotled  jrart,  is  concerned.  Moreover,  the 
plant  consi]tts  of  a  cfntrnlly  pl.iiW  ntlpe,  or  stem, 
three  or  more  inches  hif^h,  bearing  the  expanded 
cap.  Toward  t}iv  upper  end  of  thi-  atcm,  in  the 
mature  plant,  there  is  attached  a  t^mall  ring,  or 
annuluH.  and  in  the  early  gtagea  ibia  rinf;  !»  in  the 
form  of  a  veil,  that  is,  a  strticture  connecting  the 
edgeH  of  the  cap,  technioally  known  na  the  pilous. 
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with  the  stem.  This  veil  protects  on  the  under  Aide 
of  the  ca[i  wrtain  jilaU'-likc  railiiil  structures, 
which  riw.'h  practically  from  the  atum  tu  the  jier- 
ipheryof  the  cap.  Thcw  platti-likt^  strucluri-s  are 
known  (la  th«  gills,  or  lamifllit',  and  in  ynuiiH  BjiMi- 
mens  of  tbia  ^enua  thoy  are  invariiibly  sume  form 
of  pink,  but  oil  th«  bni'iiking  nw.iy  of  the  voit  and 
exposure  to  the  air  they  soon  hecora*  brown  and 
evwitiiJilly  brown-black.  Thwu  cliunicU'ro  tnatilo 
one  to  dislinKuisb  this  species  with  absolute  c«r- 

taintv  from  any 
injuriuDH  f u rm . 
The  umbrella 
shape,  the  annn- 
lus,  and  the  gills 
are  CDmmon  tu 
many  special  and 
ev.))i  to  gv-nvra : 
but  the  umbrella 
shajMV    C  O  D  [I  I  c  d 

witn  the  presence 
of  an  aniiulua  (iiu 
other  a|ipcndiigL-8 
beintt  prciJi'iit  on 
tho  xtttin)  and 
with  the  pink 
giUfi  bwoming 
brown-black,  csn- 
nut  bo  confused 
with  tho«  of  nn- 
tlesirahle  forms. 
It  should  bi'bornH 
in  mind,  howpver, 
that  thi^rearuilif- 
ferencea  in  the 
color  of  the  vurit- 
tiiM  of  this  spe- 
cies, A^ain.  there 
maybe  alight  dif- 
forencpii  in  the 
form  of  tho  annu- 
la<t,  in  the  shape 
of  the  !t«in,  and 
other  f eattir«<i. 
However  preaily  these  variellftt  may  differ  one 
from  another,  there  »  a  Reneral  resemblance  whict 
is  conRt.int. 

Apariria  mmjKilris,  as  a  wild  plant,  is  OKtially 
foand  during  the  Iat4>  unmmi'-r  and  autumn,  al- 
though in  nections  of  th«  country  where  thi?  win- 
ters are  light  and  the  spring  of  nome  length,  they 
may  apgiuar  in  eums  iiuantily  d\;riiit:  Junir.  Thi» 
refers  only  to  general  conditions,  for  in  special 
localitieR.  as,  for  t*xamp1ts  in  Cnllfornia,  the  mush- 
room may  occur  in  greiiteet  abtiniJance  after  the 
beginning  of  thi>  winti^r  rains,  coming  in  abund- 
antly in  early  Junuary. 

One  ehoulij  nut  be  content  to  use  merely  thia 
one  K'^'^P  of  mushrooms,  hut  should  griidutilly 
acquire  a  knowledge  of  other  gronpH  concerning 
which  thera  can  hu  ni>4iu«t«tion  iif  «!ibility  and  no 
possibility  of  miKLake.  As  the  interest  increases. 
dcitinitit  knnwii-dgc  nf  iip««icfi  will  be  ao(]iiired.  and 
one  will  find  hira»«lf  anie  t«  otiliu  a  number  of 
the  more  valuable  speciun  as  readily  as  h&  may 
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utilize  the  berriea  of  tb:  5eld  or  the  game  of  the 
woodd.  Attcnticpn  m:ky  thcrffun*  bu  culled  to  a 
few  groups  of  mushrooms  to  which  th«  amataur 
might  HrHt  givu  cons iili; ration,  and  also  to  a  few 
!i>Tim  which  it  ia  well  at  the  outset  entirely  to 
avoid. 

For  home  consumption  there  is  no  groop  of  fungi 
more  t^ai^ily  secured  than  certain  a|K-cii.-.'<  of  the 
Ink  Caps.  Ixilongiug  to  the  genus  Coprinns.  The 
characteni  of  the  Ink  Capn,  in  grneral,  ara  the 
unibrvlla  ithapv.  a  VL<ry  alight  indicatiun  of  an 
annulUH,  gilLs  becominf;  black,  and,  best  of  all,  the 
gillit,  and  Aomi'timoii  thit  wholii  plant,  Ix^oming 
de!i<juescent  with  agt?,  so  that,  as  thu  plant  toataroo, 
the  gilb  brvak  down  from  Ihv  edg^  of  tbu  |nl«us 
toward  the  CE^ntcr.  and  ihu  nhuk-  plant  may  even- 
tually di.<4!ipt)ear  in  an  inky  ma^.s.  The  two  more 
Common  simk-il'S  of  this  group  are,  the  one  named 
CoprinuB  tCttiiJiafii*,  Kig.  70'1).  sometimea  known 
AS  Shag  Mane,  a  pbmt  wbich  attainx  ah^ught  of  tix 
to  nine  inches,  with  an  oval  or  oblong  pileoa  and 
shagg:)'  HurfacL-,  becoming  gra<iu»lly  deii'(u«aceoU 
It  is  large  and  flcBhy,  with  excellent  ftavor.  It  can 
hf  found  in  lawn.f  and  meadows,  and  in  grany 
placvs  anywht^re.  ami  is  usually  most  frnjuent  dar- 
ing the  spring  months.  The  plants  are  more  or 
leas  solitary,  or  in  looiw  groups.  The  oLhi-r  specim, 
which  is  tm])ortaTit  because  of  its  size  and  flavor, 
IB  the  true  Ink  Cap  {Oiprinut  iilranatlcritii>.  Fig. 
705K  As  a  ruk*,  this  i<pi.-cii»  is  found  in  similar 
aitnations  as  the  above,  bnt  in  closer  tufts,  and 
usually  it  U  more  fretjufnt.  The  life  at  the  plant 
above  the  surface  of  the  ground  is  at  most  but  a 
few  dtiys,  whL<n  it  aluo  dJuappt'ar*  in  the  manner 
of  other  members  of  this  group, 

Prom  what  ban)  beun  #aid,  it  ia  evtdunt  that  the 
Coprini  are  not  to  be  used  for  market  porposen. 
Whi^n  found  they  should  be  immediately  naed.  The 
Aesh  is  not  HO  firm  as  that  of  other  spBcies,  ther^ 
fore  care  must  be  used  in  the  preparation  of  tbrae 
for  fmid  In  ordvr  that  tlii'y  may  Ix*  mont  appetizing. 

There  are  other  bruA-n  or  brown-blark  spored 
forms  which  are  desirable,  and  so  far  a«  at  pres- 
ent known,  no  species  is  prisonous.  Tbe  moro 
desiraiile  forma,  however,  snoutd  be  leanted  by 
gradual  ciperiencc. 

Among  the  Ag.irics  which  have  white  sporea, 
therij  is  a  gt>nus  which  contains  Mvaral  highly 
poisonous  species.  The  general  characters  of  tm 
group  may  bo  briefly  indicatwi.  The  plant  L 
umbrella-shaped.  There  ia  an  unnulns  borno  in  the 
characturistic  fai*hion  near  the  upper  end  of  thr 
stem,  nnd,  in  addition,  there  in  an  apu^n^lage  of  the 
stem,  known  a."*  a  vdva.  which  ts  to  ne  found  at  or 
near  the  ba»>  of  the  stem  in  thi>  form  nf  a  detinlta 
ridge  or  s:heatb.  In  either  case  it  is  wltat  remsina 
about  the  stf-m  of  th<'  univcreuLl  reil  which  indoood 
the  young  plant  befon;  it  assumed  ib«  definite 
umbreltn  form,  Sometimes  the  whole  plast  breaks 
through  this  sheath  and  no  markings  of  tka  mm- 
verbal  Tell  are  left  on  the  cap.  Again,  to  the  iiur> 
face  of  the  cap  the  veil  ia  adherent,  and.  m  the  cap 
expands,  it  may  be  broken  up  into  acalea  w  Aocoooa 
patches.  Tlw  gill?  an-  white  in  the  poisonoaa  ap^ 
cies.    The  two  species  which  every  one  should 
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learn  to  know  are  Ihe  Fly  Agaric  {.imanita  miu- 
curia,  Fig.  'Ma)  nud  thu  U^lriiyin;^  Anavi  {A. 
phaZJoufu,  PiR.  24(>).  In  l^nrapr;,  the  ttuvul  mush- 
room  (AvMttUa  Ovnrrtj,  Fie.  "'*">  iw  rejcardwi  aw 
one  of  the  musl  di^liciuuM  wiM  HpHciot.  It  w<is  even 
rngBriiid  as  lh«  chit-f  deliiracy  among  the  mush- 
mams,  Sjiid*}  fntm  Iht-  tmfflt'H.  in  thii  timejt  of  tho 
Ruraana.  That  ia,  it  ii  this  apecies,  probably,  which 
in  Latin  lit«nttur«  it  rcfcrrud  to  uitdur  the  name 
"  IWetns,"  a  term  now  unfortunutt-ly  upplit-d  to  a 
VL-ry  dilTt'rent  Eroup  of  funKi>  aa  subsequently 
mentifmed. 

rinsely  relatod  to  the  genus  Amanita  thera  arn 
(iL>l>)  mui*!inN>mi*  nf  tho  gt^nm  i^<\ti(iin.  which 
refteinble  fairly  cliMcly  the  lii»!tn\v>ng  Angel  in 
tvcry  way  except  in  th<:  uLi»<.-nc«  of  the  universal 
veil,  or  volvo,  at  tho  hwK.  It  might  not  bo  advis- 
able. hoWKVer.  at  the  oiiti^i-t  to  nm  even  theoe. 

Anotht-r  KriJiip  of  tho  Agarics  tu  which  lh«  ama- 
tear  may  turn  hia  attention  with  no  fear  of  harm, 
is  that  which  incliidnii  thu  oystor  mnahrnom  (_Plftt' 
rotut  oilrfjttu*)  and  iU  M'\v».  Thtwe  funf^  grow  in 
the  form  of  cbstera  of  shelving  plant^  which  may 
be  found  on  old  stumps  and  log*  or  on  i-xposed 
pxita  whi^re  decay  has  Kit  in.  The  ehiatera  may 
attain  a  (li;imL-tcr  of  a  toot  or  monr.  and  an  txtimi- 
nation  of  the  imlivitiual  plants  which  constitute 
the  cIuft^T  will  »hnw  that  thu  Rt<-fn  In  attnchi^ 
excentrically,  or  at  one  eilgu  of  the  pt1i>us,  in  Huin(< 
instanccA  the  Bt«-m  being  greatly  rednci»<i.  The 
eilte  are  white  and  whit*  sporvi  arc  produced. 
Tho  Horfare  of  thu  pileua  varit^s  from  whit*t  to  yel- 
lowittb  with  age,  or  it  may  kVcb  hu  graytah  purpk 
In  different  fjirms  aiii!  appcii^a.  In  numt  Bpefi<'B 
the  gilU  are  docum-nt.  CfmrHinj;  downward  on  th« 
stem,  gradually  losing  themw-lvoa  in  mere  surface 
llnw.  The-<u>  fuiifn  arc  found  abundantly  in  mmit 
regions  of  the  Unit*d  Stat**  from  July  t'>  early 
wintt-r.  Ill  the  Hoiithern  otutt^  they  ari;  not  infre- 
quently fuund  at  any  Huation  i^u  long  a»  thu  moiature 
is  sufficient. 

In  the  family  of  pora^lwaHng  niuxhrooma  the 
more  widely  distribut(>i]  edible  forms  are  found  in 
tho  gonuB  BolotUH  (Fig.  247).  Thp«fi  RpecieA  con- 
si:*!  of  fl««hy  plants  of  tho  charact«ri«tic  timbrells 
shape.  The  stem  ia  central,  and  frequently  the 
whole  plant  ik  highly  colort^il.  In  iilacu  of  Iwaring 
riIIh  on  the  lower  surface  of  the  pileTiB.the  surface 
conni»t8  of  a  compact  layer  of  TerTica!ly-pUci«d 
Hmall  lube«  or  pores,  and  it  in  ovor  the  surface  of 
theae  that  th«  iiporea  are  bnrne.  Botetui  tJuli*. 
ooramonly  known  as  tho  Kdihk-  BoMoa  (called  In 
t'rencli, o^pe,  and  in(iennan,i^tei^pilKl.isacomraoR 
article  of  food  thrunghuut  Eurvpir,  and  it  prohubiy 
rppreBMitit  In  this  country  a  chief  source  nf  waste. 
so  far  as  edible  fungi  ixv  ironr«^>niH,  sincr  it  is 
Very  setilom  ii8ed.  An  idea  of  the  amount  of  this 
waste  is  saggeeted  by  the  iitat4>nient  that  this 
nnctfiim  anil  two  or  three  clowly  reUtwl  fnms 
w^re  aold  on  the  market  of  Munich  in  \V*)\  to  the 
«xtenl  of  about  one  million  pl'undl^  reprftionting  a 
Talae  of  nearly  two  hundred  thousand  dollam. 
Holiiuji  fJuliM  i.4  a  plant  with  a  pileun  usually  rixl- 
bruwn  on  th^  nppur  su^fact^  with  a  lower  surface 
yellowish  becoming  gn»nisdi,  BlIghtlT  discoloring 


when  bruised,  whit«  lleah,  and  with  a  Heaby  stem, 
yiiUowiflh  buff  in  color.  Among  the  BoWti  thore 
are  itcwral  injurious  epccics.  Ocnoral  ch£>racter- 
isttca,  by  which  they  may  be  avoided,  ar*  a  red 
Color  of  ihv  maruin.-*  nf  (hy  |)oriv«.  the  gills  or  lleth 
cliiinging  colur  markedly  when  ex[>oBed  or  injured, 
and  an  acrid  or  pi-|)]x^ry  taiitj>. 

It  ia  safe  to  fay  that  arri-^Trg  the  peaa&ittry  of 
Europe,  Wi^tf^u*  e</"/i*  in  aliri'Ht  aa  common  a  food 
product  as  our  well-known  vugntabtes.  Prom  the 
time  ct  its  a]i]>earance  tn  the  early  sunimtr  untti 
the  culd  weather  uf  autumn,  it  is  sought  every- 
where in  the  moist  woods,  and  while  highly  priied 
in  iU  frmh  conditinn.  it  i^  alito  cut  into  pieces  and 
iiri«l  for  winter  use.  NoBinall  amount  is  canned 
and  vxporU-d,  the  principal  oxportvd  product  being 
from  France,  and  therefore  tx^ring  tne  name  com- 
mi-rcially  of  *»'k-  It  ""uld  appear  that  it  was  this 
species  that  cunstituti'J.  durinj;  the  time  of  the 
empire  at  Rome,  the  greater  bulk  of  what  wen 
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known  as  fungi  fuiUi.  not  the  nioet  highly  prised, 
but  yet  (be  fungi  eaten  by  thu  muUitoduS. 

In  the  woods  nf  north  temperate  ragioas  through- 
out the  world,  and  fS|Hfcially  abondant  in  the  moiat 
mountain  regions,  theru  are  found  delicate  branched 
fungi,  commnnly  known  nit  Stag-horn  mnahruoma, 
Fairy  I'lults  and  others.  Thew  speeleB  grow  on  th« 
ground,  fn-fiuuntly  among  the  moBses,  even  in  boggy 
regions.  All  of  the  spcciw  which  arc  somewhat 
delicate  or  of  snf^cient  sii«  are  edible  and  no  mis- 
take can  be  made  in  appro|iri«ting  tbt.-m  at  will. 
The  larger  and  more  fleshy  specie*  are  fortunately 
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retlier  commoi)  and  of  inviting  color.  TTiey  vary 
from  liicht  butf  to  jtoldan  vt-IIow,  and  the  dt^licate 
appearancu  i^f  tli«  plant  ii<  iiiimiKlakatik'.  Thu  s|)l- 
cioa  mure  ['ommoii ly  ufietl  an*  Clavaria  formona, 
C.  aurea,  ami  /'.  tieilr^iltj  (Fiji;.  Tfl-S). 

Somewhat  like  the  precoding  in  general  appear- 
ancv   are   a   few  twtlicd   fun>:i,   wbicb  ^row   on 
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daoiifini;  trunks  or  limbs.  Tho^v  |»1}int»  Ix^long  to 
the  gHnuB  Hydntini.  and  they  are  found  only  in 
wnitded  rogionK,  uKually  iu  llw  tirnin?«»;(>  of  nlmndiint 
in<iiHtijr(<.  The  fan(^B  body  may  LHiQKJBt  of  a  wry 
touch  l>ranchi;d  stnictun-,  tin-  l^rjiicliicH  ultimiitvly 
tcrmiaatinK  in  tvuth.  The  characteriatic  epcciee 
are  crt'air.  whiti;  and  t\wy  are  of  good  tejiturtt. 
The  best  JinowTi  funns  are  tie  Coral  Hydnum,  H. 
caraUoiiitt,  and  the  Satyr's  Heard,  //.  erinaeetts. 
TherR  an>  also  two  important  irii>nilii*r«  of  this 
gt'fiUM  whii'h  have  an  irre^lar  umbroila  ehiipe, 
the  lower  stirfac*  of  the  pik-us  in  thi'Ai-  cajw-s 
bcina  i>luddMl  with  ttvth  (l-'ig.  709).  Itivth  epecii'S 
are  edible  and  of  ^^nad  llavor.  Tliey  are  fniiin-ntly 
found  in  unuMial  ahundann.-  ia  mounlHin  wixkE»,  in 
silujilions  favonible  for  the  Ctavaria.^  above  men- 
tioned, in  the  late  RUitimcr  and  narly  autumn. 

If  thi-n*  in  ('M«  Kr<'<ip  of  the  flenhy  funfii  well 
known  lo  all  who  have-  had  opp^irtDnitiM  to  know 
the  products  of  the  pai^turc  and  meadow,  thia  group 
is  that  of  the  pnlFballe.  Thi^i  ptilTbalh  an  all 
edihif,  and  many  of  thu  lar^t-r  epeoies  an?  Home  of 
the  most  valuable  of  our  lleKhy  funj;!.  If  collected 
and  Qiied  when  the  lb'*li  U  whilw,  discarileil  alway* 
wh^n  old.  t>r  when  the  flesh  has  be^n  to  cfaan;^ 
in  color,  no  au^picioutt  or  injiirioufi  qunHti««>  oan  Ixj 
assi^od  in  this  group,  the  larger  specie*  ar* 
sometimea  very  abundant,  and  a  -■•iiieb.-  phint  may 
fomish  »  liclicatv  accc.vory  dish  for  a  whule 
family.  Amone  the  v.iluable  ftpecies  several  may 
be  mentioned.  Cntvathi  rjinthifnrmr.  the  Inaker- 
sh^pe*)  pticniait.  it:  common  in  puatams  throu^rhout 
the  fnited  Stnteii.  It  iti  n  plant  of  th*  early 
autumn,  and  '»  mcwt  «bund&nt  when  the  eeaaon  is 


moist  and  cool.  It  is  u  fa^-oritQ  food  of  imeote. 
but  nince  the  latter  are  comparatively  iiwctird 
during  ccKil  wwathpr,  that  iji  th*  setuon  when  they 
are  Vt  be  exiiec'ted  in  (^>aUMt  profusion.  This 
pulfhall  is  at  fimt  white  and  later  may  bt«OBM 
piirplieh  brovm,  or  whito  with  a  »h'ght  tint  of 
brown,  Thtf  lle^ih  is  firm  and  pure  white  wen  ontil 
full  din)  is  attAini;d.  The-  plant  may  attain  u  diaat> 
et«r  of  as  much  as  livuor  six  inched.  With  age  it 
I)«^nmf-.<  fpnnKy.  und  the  plant  difterARtiatv^  into 
ft  maan  of  purple-brown  thrvajH  and  spur^:  this 
gradually  Wfcare  away,  leaving  a  purpte-«ol- 
onid  b(wsl  cup  or  bi^akcr,  whicn  may  h« 
found  in  the  postures  for  months  after  the 
.■<pon.-.i  huvo  blown  away.  Th^  (Jiaiit  i'uinwUj 
(Valvaim  gigaiitca)  ia  al»o  found  in  pastur 
hut  it  may  apjiear  in  gardi'n.'i  and  meadoi 
iLM  well.  It  \fA£  been  found  of  a  diamot^yr  < 
more  than  two  leet,  and  can  fretiucntiy  be- 
hod  «ixtven  to  eighteen  incho*  acnn«.  Thut 
far  it  has  not  been  possible  to  «altivat«  «ny  of 
tiiL-nc  spL'cius  uf  puBhalls,  but  in  ruceut  years  the 
Dee  of  thc«e  plants  has  become  very  much  looro 
general,  |N'rha|i!<  Ifccauiie  of  the  rero](tiition  o'  the 
very  definite  charactvnt  of  the  (rrouji.  f.tett  lh« 
smaller  members  of  the  puffbalLi  may  be  used 
when  the  dosh  i»  whiUt  and  tt-nder. 

An  entirely  dilFerent  cla^  of  mushrooms,  and 
DDo  which  induod  include?  the  trutScia  and  tvrfaa, 
is  of  further  ocoaomic  importance  as  furnitihii^ 
in  practicaUy  all  north  temperate  regions  of  tbo 
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earth,  some  uf  the  most  highly  priEed  of  the  moefa- 
rooms,  namely,  the  mon.-l«.  Thmra  ant  aeveml  «|i»> 
ciMi  of  the  morels,  the  chief  one  h«ing  Morrhrll^ 
nru/cufd  (Fig.  710),  tho  coididod  morel  (In  Germui 
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known  08  ilvrrAd,  and  in  French  as  MoriVe).  In 
the  United  SlAttti  this  plant  may  pa»A  uniler  bhe 
D:imcoi  "sponge  muskriKim."  this  ritttiifljdiJM'rib- 
ing  thu  i^ner»l  .%[»pe,traiice  of  the  plant,  for  tha 
moTvii  i»  of  a  Hiiungv-liki-  CDlur,  and  i;uiuii»tt^  of  a. 

st«in  bearinK  a 
cap  or  head, 
whinli  in  thrown 
into  fulJu  ur 
wrinkloM,  a  I  do 
Hacuc^ting  Very- 
much  Ihi!  )^truc- 
ture  of  aai>onfp^. 
The  plant  in  two 
to  fiv«  inch^  in 
height  and  of 
very  neat  ap- 
]<L<:ir}tiiCif.  It  » 
found  chieHy  in 
ap<;n  woodn, 
though  it  may 
altKi  extend  into 
f^uny  p  I  ii  c  I.-  d 
and  orcliardfl, 
lis  (iwu'in  ill  thii 
Unit4.Hl  StatL-s  is 
from  late  April 
ti>  early  Juno, 
and  in  a  particu- 
lar lix:aiit>  it 
may  como  and 
dit«app«ar  within 
a  single  week. 
ItniuRt  ihiTcfore 
Ixj  ttoijglit  as  Iho 
«ar1io«(t  edible 
inutfhrDoni.  With 
the  pxception  of 
thi-  Inifflc,  more- 
over, it  is  con- 
aidcred  by  the 
French  the  i^eatusc  delicacy  an»nf;  miiMhronnuB, 
and  it  commnncti  on  the  markets  of  I'aria  s  price 
Mjveral  timet)  that  of  tho  cn)tivaU;<l  muahroom. 

Truffle*  ADd  other  tubterTanean  forms. 

Truffles  are  th-o  fruit  bodies,  or  Bporophore*.  of 
*uljl('rr;ini.>an  fiini;i  tudonf!) ng  to  the  family  Tubrr- 
ucr/p,  of  the  cl-x^^  A'r'imjffftet.  Tht-ry  are  onl.v  eix 
or  **ven  .ipi-'.ii^  which,  IxH'aiiee of  sixe  and  quality, 
may  bo  considered  of  economic  importance.  These 
are  all  claawd  in  the  Kenua  IWr,  as  are  also 
many  amall  species. 

The  black  or  winu>r  tniffle  (Tulrr  rntlanogporum. 
Fig.  7U>  is  particnlarl)'  almtidant  in  France,  it 
ifl  [veiinilnently  thv  tnifDo  of  cummervv.  and  con- 
stitutes Dioat  of  the  beitt  ei|Mrted  product.  It  ia 
i(omctim<>s  known  oa  the  Pi'rii^orH  trufHi.',  and  haa 
made  famoiiH  thv  markelo  of  t^riKord  and  ('s^iKn- 
trBK.  ThiK  H[>i'ci4ni  has  a  wonderful  aroma  and 
flavor.  Tiiirr  (tgtirum,  tho  somnwr  trnlBe,  occnri 
abui  in  aoDtbttm  Prance,  but  chicfir  in  parts  of  cen- 
tral France.  The  n<^xt  imixirUtnt  >p«d«R  is  T. 
nqnaluiR,  a  lari^  species  with  aliiaceaos  Huror, 
UgUy  prised  and  nbundnnt  in  Italy.  Any  of  tht:iw 
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specieB  may  vary  in  aixe  from  plants  smaller  than 
bulled  walnutti  to  those  larger  than  an  orange,  in 
extreme  cases.  The  majority  of  trntlles  an.'  dark 
brown  or  black,  with  a  (wculiar  warty  surface,  but 
T.  masnalum  is  smooth  and  light  in  color,  flom&> 
what  r^-iiemblini;  a  «phcnca1  yam. 

In  the  United  Stiitvo  no  truffles  of  economic 
importance  have  thus  far  b^-n  found.  One  ur  two 
sniull  ap.-ciLti  havi!  bwm  found  during  a  ningle 
aeiuaun  in  Minnesota,  and  small  formi*  aru  also 
known  in  Califiirnia.  It  is  thought  that  nune  of 
thu  lajj-er  edible  sj>eciea  are  native  in  thi.i  conn  try. 
There  aeema  to  be  no  ronton  why  inilH.vgrowitg 
may  not  «QCc«cd  in  parts  of  some  of  the  eoothern 
atate?.  The  introductiua  cxperim<:ntd  tiiiLS  far 
huvv  tii-on  of  no  cvu«.\|uence. 

Truffles  are  found  in  limc^-containing  cl&yaoils. 
and  an  thought  to  Iw  abxi'Ut  from  all  sandy  soils. 
They  are  seldom  found  at  graat  distances  from  the 
root!*  of  ci^rtain  Invn,  and  it  is  thouj;ht  thnt  the 
myceiiam  is,  in  part  nt  least,  parasitic  on  living 
roots.  T,  mtiitnusfvrun  ii  more  commonly  found 
undur  ook^  [larticuiarly  Quertag  Ilex,  thu  live-ouk 
{('hi'nt  n-rf)  of  southern  Europe,  (^.eocriftrii.ascrah 
live-nak   of  the   ^[«dite^ranean  EariKDea,  and  Q. 

Properly  speaking,  truffles  are  exploited  rather 
than  cultivnt^td  ;  npvorthclcj^i  they  are  cultivate 
in  the  sense  that  many  areas  in  which  truffiee  did 
not  srow  arv  now  yielding  an  abundance  of  this 
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~\m  TntlTa,"  t>r  AiL  Cluun,  l^rla  ) 

fnoKnii.  Truffle  prodaction  has  bean  made  poaiible 
in  sQch  areas  by  planting  the  McaMary  abolter 
trees,  providinj;  for  proper  soil  drainage  and  sbot- 
in£  out  predatory  Animals.  8oni«time«,  moreover, 
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th.t'  i»oil  from  tnilllo  regions  has  hveu  sprvud  on  the 
Irnwl,  thus  sBcnrinE  a  sowins  of  the  sponw.  A 
di>ijbl«  euiinoinic  jjurimw  h:i.t  thua  Ijftcn  atTi>m- 
plisheJ, — reforestation  iini)  the  encciiiriigeiiu.-nt  of 
truffle-gpowing. 

Ttrfa.    Ttrfetiacat.   Fig.  711. 

The  UTfaJH,  or  kavais,  arc  fangi  which  in  general 
aitpearam'e  roHem^ili^  the  whitu  truflli;  of  iioiithtim 
Europe,  tiitb  lK.-caU9u  of  wt.-ll>niiirkt^'d  churiicttTS 
they  are  placed  in  anoth'er  related  family.  Lha  Ter- 
Jtzinmr.  Thuy  were  amrjtijr  the  earlii-st  kiwwn 
ediUia  fuii(;i,  and  Wi>re  f;n<atly  prized  hy  the  an- 
cient Greelo'.  At  jirosivnl  thi>  t<;rf;i3  are  abumJaiit  in 
part*  of  Asiatic  Turkey  and  rt^rsia,  purtitMilarly 
near  Smyrna  ant)  Itabylon,  also  in  the  liilyan  Wv- 
ort  of  nurthuTn  Africa  and  in  the  semi-doaurtic 
rcKions  of  Houlhern  and  ftouthweatern  Alueria. 
Tht'y  are  highly  priiwl  by  ihu  ArHl>»i.  and  wher- 
ever they  occur  in  ((ijantity  they  constitute  an 
important  food  product.  Theao  fungi  are  found,  no 
a  rule,  under  eortain  «i>eciiia  of  Cislattxr,  although 
they   occur  a£i3ociat<;d   with   the  root^^  of  other 
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plants.  They  are  found  more  readily  than  truffles. 
They  mattirf  in  tlitf  fl]irinii  after  tli«  ht^'svy  rainx, 
and  aa  they  develop  rapidly,  they  break  or  rais« 
the  Boil  slightly,  no  that  the  Irkcationfl   may  \m 
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detected,  althoujih  subterranean.    They  occur  in 
linift>contai[iinf;,  sandy  8oil8,  momlly  in  the  flood 
plains  of  small  streamH.  The  production  of  thea*! 
fungi   IK  vorv  evidonlly   d(i|)v.^ndvnt  on   «uffioi«&t'1 
winter  rainfall,  or  inundations  at  some  time  in  tbof 
winter  months. 

Tvtknhtx.    (Indian   Bread.   Indian  Loaf.    Okeepe- 
nauk  of  the  uarly  Indianfi.)   Fig.  713, 

The  American  tuch:ihoe  k  now  conRidnroil  to  b*  . 
inedilile.    It  ii*  nnitirjitioniibly  t^e  sclerotial  stagej 
of  mmv  fungwa,  very  probably  of  a  pore-bearinjf 
maahroum  (nupp'jai-dly  of  a  I'lilyporutt).    The  furm 
ond  si£L-  uf  thia  Bclorutium  '\t,  not  unlike  a  coco- 
nut.  The  exterior  is  also  HJUgh  and  liark-like.  TImJ 
int«rior.  however,  when  nialurv,  is  hard,  wliito  andf 
friable.  The  tuckahoe  ha»  been  found  in  th 
))urtj«  of  tho  Siiotli  and  SimthwMt.  It  has  romfved' 
tentatively  the  name  Pofhyma  e»coe. 

Amonf;   other    pi;re-bearin(c  mushrooms   which 
may  produce  a  somcvi-hnt  aimilar  scWrotial  atai^l 
one  of  the  most  intt-rt^tins  \a  PiJi/fmriu  JlfyftAA] 
The  Bclenitium  of  this  fungus  is  known  as  "  Nitji 
Ilrend."  iind  ia  icaid  to  he  eati-n  by  the  native  ii 
habitants.   J'.  Snpurfvta,  found  in  Brazil,  produc«t| 
a  sclerottum  weighinji  many  itilos.     In  Italy,  P.l 
tulxnittcr,  pnxluccs  a  sck-roliul  mats  of  mvcctiuni.^ 
TTiia  ma*8  will  produce  the  edible  sporopnores  of 
the  Polyporua  nnlil  the'  nlorcd-ap  tiulrimcnt  is  cx- 
liansted.    The  aclerotia!  musa  is  therefore  souKht 
in  the  opiin  and  tiroaght  In,  jo  that  none  of  th« 
mu^liriHimH  irmy  ho  ItMt  i[s  ])roducvd.    Xu  form  of 
tur^iinhoe  or  allied  atmctttre  is  cultivated  so  far  as 
can  bo  asccrtaini>d, 

UtfratvTe  <m  mushrmmt. 

Atkinson,    Mushrofjrait,   FMihle.   roiiianonH,  «tc^ 
(Iriit  LHiitii'n.   Andnw  and   Church,  Ithaca,  N.  Y. 
(19011:    second  edition,  Henrv  Halt  &  Co„  Nevi 
York  City  (IW.?1;  U.  M.  rHiggur,  The  lYineipW  of 
MnshrooTO-Orowing  and  Mushroom  i?pawn  Makine. 
Bulletin  No.  8'>.  BiiriMu  of  Pliint  Indu-ttr*'.  llnilj^d 
States  [>op.irtment  of  AErirulture  (1905*;   W.  fl. 
Farlow.  .Snmtt  Fdible  and  Poi^ionous  F^ngi,  RutlotiR 
No.   l.n.   Division    uf   Ve^table    rhysiology  uidl 
Patholog;)-,  Uniti-d  Statics  bitpartment  of  A^icnl*] 
tnr«  (1898):  Wm.  Hamiltnn  Gibson.  Our  Bdihl*] 
XoadstMlB  &nd  MuabrooaB,  and  Uow  to  Distiacoiak' 
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Thum,  Harjwr  &  Bro«..  Ww  York  nR9!j);  Nina  T* 
Mamhall,  Tho  Miislircioin  Boob.  Douliledav,  Page 
£  Co.  (1901);  CharlM  Mollrainc,  One  Ttiousand 
American  Pungi,  Bowen-Merrilt  Co.,  India&apolii, 
Ind,;  Charlee  H.  Pock,  HeporU  of  New  York  SUte 
Botanut  in  the  ReportA  of  the  NV-w  York  Stale 
Mamam  of  Natural  Hurtorjr,  IdTd  to  pr(»i;iit. 

irURSERIKS. 

Thu  apeciaJ  development  of  nursery  ftKTicaltnre 
\a  nix'nt.  Kurm-rii-s  wi-rt.-  in  oxuitvnc«  in  North 
America  a  hundred  years  and  more  iigo.  but  th«v 
vrvTV  Ualat^.  relatively  unimportant,  and  few  in 
number.  In  1900  Ihen*  wtn*  2,029  niirsi^ry  farms 
<i»tnb1i»hmonti(  in  which  nunwr}*  stock  fonatiLutes 
at  loart  4(1  p^r  wnt  of  thft  pnnlnotJ')  in  th-i  tlnit«i 
Stat>»,  compri!>iQR  lt>^,TSl>  acrea;  and  io  1901 
tbiTc  wi-re  l,.'i$l  ucres  duvuted  to  nunuries  in 
Ciniiilii.  The  nurserj'  bustncw  is  nndentood  in 
thi»  country  to  Iw  devoti^  to  the  rauinK  for  aale 
of  woody  plants  and  pt^riinnial  herhti,  and  does  not 
include  the  raising  of  florists'  plants  and  vege- 
tablos,  althouf^h  nn  ostnbli/hment  or  placo  in  which 
any  plant  ia  reared  for  aaie  or  transplantinj;  ia 
properly  a  nunwry.  Atiido  from  thv  cununvrcial 
nareeriee,  there  are  city  pnrk  dcpartmontM,  c-ma- 
teri«8,  florist  estaliliwhmcnts  ana  private  aitatea 
that  rear  vast  quantitieH  of  plantn. 

Thii  total  value  of  the  commercial  nursery  prod- 
OL'trt  in  thu  last  cenmn  year  I189ii)  in  thu  I'nitiMi 
Statea  was  $10,086,136.  The  rtatea  rv'tnrninR  a 
product  of  mor«  than  a  half  milliun  dollars  itre: 
New  York,  Zil  e»tabliAhment8.  $l,70:t^;  Iowa, 
104  wtabUshmentA.  $CS6.M3;  Illinuia,  126  estab- 
liahineDtB,  $610.971 ;  Ohio.  147  uUbliflbm«at^ 
$538.SM;  California,  Ul  estahliithmentii,  $Jj33,aS8; 
PtnnBylvania,  96  eetabllshmenU,  !f515,010.  Tha 
BverBjre  eite  of  the  nnrgery  farms  was  81.7  acres, 
and  tlw  average  value  per  acre  of  the  land  was 
$RA.  In  Canada,  by  far  the  larger  part  of  the 
BurwriM  are  in  the  province  of  Ontario.  Pri>m  the 
other  prorincw!  the  acreaRe  is  rBtume<!  us  follows: 
Qnabec.  19.'^;  Manitohn,  90;  British  <'ohimhin,  72: 
Nova  Scotia,  37;  New  Rninswiek,  &5;  t^ioco 
Edward  Island,  17;  The  Territoriea,  20. 

As  a  typo  of  farm  oreaniiation  and  maaaeeneut, 
the  nurwry  buiiinitQ  has  rweiTed  no  caraful  atady 
in  this  country.  It  diffi-ni  from  all  other  forms  of 
agricultare  in  many  of  it<i  fundamental  feature^ 
partiouiarly  in  ita  bu«in«M«i  oriiiinization.   A  hif;h- 

frad«  nursury  proseats  perhape  the  moet  perfect 
ivisioB  into  departments  of  any  agricultural  bnai- 
neas;  to  tilujitrato  thiiii  fe;itiiro,  a  rathvr  full  di^- 
cmtloD  of  an  oriianixation  for  a  $50,000  numery 
bnamees  ia  presented  in  the  following  paew. 

Inasmuch  att  nursery  farming  is  not  the  raisinfc 
of  a  single  crop,  or  even  a  ainfcle  aeries  of  crops, 
and  as  tna  various  nuntery  crops  nre  treated  in  the 
Cyelopadfa  of  American  Horticulture,  the  crop- 
praeticaphaiieaarenatdiMnusod  horo.  Tbonuraenr 
mntoau  U  eharact«ri»>d  by  the  relalively  email 
equipment  in  machinery,  and  the  creat  outlay  for 
labor.  In  IH!>^,  the  labor  outlay  in  the  nnrserics 
eDumeruted  in  the  census  was  considnrahly  mors 
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than  one-fifth  of  the  total  value  of  the  products.  On 
thti  utht^r  hand,  the  outlay  for  implements  was  only 
6  per  cent  of  the  prodncts,  itnd  for  f«rtitlier8  it  ia 
surprisii^ly  small,  bcinj;  only  $i:i^t,612  as  SRainat 
52,:«)5,2f0  for  labor.  This  low  fcrtiliivr  co«^l  ia  tho 
rosult  of  the  custom  of  trrowing;  treeR  on  land  that 
haa  not  been  "trewl."  Miwcially  frult-suick.  whirh 
moat  attain  a  certain  size  and  appearance  at  a 
specilied  time.  There  has  been  mtich  speculation  as 
to  the  reason  why  trees  do  not  succeed  well  afU^r 
troM ;  but  this  should  bn  no  mor«  inoxplicable  than 
similar  experience  with  other  crops.  Rotation  ia 
no  doubt  asi  iicccivuiry  in  nur»eri«0  as  in  otWr  hiudn 
of  farming.  No  rotation  systems  have  hw;n  worked 
out,  however,  and  nursery  production  is  to  that  de- 
gree not  cundu(.'t«d  on  a  scientific  baoiii.  Great  atten- 
tion has  been  given  to  developing  skill  in  propagating 
the  plunts  und  in  tilling  and  handling  the  stock, 
iul  tittle  ifl  known  of  the  underlying  foil  and  fer- 
tility ruquircmcnL^.  RxpiTim»-ntpihavedem«n!'traU,-d 
0)ee  Roberts  and  Ilaitey,  for  example,  in  Cornell  bul- 
letins) that  the  failure  of  Inm  to  kiici>-m1  tret-n  with 
good  resulta  is  not  due  to  lack  of  plant-food  alone. 

Although  certain  kinds  of  nursery  farming  may 
be  claasetlwith  tho  int-insivo  agriciiltural  indnrtries, 
as  a  whole  the  average  relume  per  acre  are  not 
Temarkakly  largo  for  a  S|K^ial  .  JiLitry.  The  cva- 
ttu.s  showa  the  areraice  value  per  acre  of  the  prod- 
utl  not  fed  to  livi-»tock  (comprising  by  far  the 
greater  i»art  of  the  total  product)  to  have  been 
$<iO,8-l  for  thi'  whole  United  Statoo,  being  about  aiit 
times  the  acreage  v&ln«  for  all  crops.  The  average 
valuv  from  flower  ond  plant  famin,  however,  was 
^Rt.83.  The  distribution  of  the  property  in  nur- 
aery-farma  b  mu«tly  In  lund  and  ita  improvenients 
eiclnsive  of  bniliiings.  this  item  being  for  tho 
United  States  $1^841,  in  a  total  average  valuation 
of  ^,43tijierftirra.  lnbuiMiiig«  there  were  invented 
$2,101  to  each  farm,  in  impWrnonUi  $26i>,  and  in 
live-«tock  $I»S,  Each  nursery  farm  averaged 
$4,1)71  in  the  value  of  its  producL 

The  American  niir-wry  grows  such  a  difTen-ut 
c]a.<w  of  products  from  the  Burnpeaii  establishment 
Ihat  organization  studi>i«  of  thi>  two  anj  not  com- 
paral>le.  The  American  nunteriet;  grow  relatively 
large  quantitice  of  fruit  trees,  and  these  are  nob 
trained  to  special  or  individaal  form«.  The  bosi- 
ncaa  is  conducted,  for  the  mt«t  part,  in  a  wholesale 
way,  with  a  consequent  t<mall  value  for  i^R'h  piece 
in  the  proituct.  As  the  country  fills  up  and  special 
laxles  devirlnp,  and  nA  new  or  untn^-d  land  is  more 
difficult  to  secure,  a  new  line  of  studies  will  need 
to  bo  made  of  the  economics  of  nursery  agriculture. 

There  is  no  good  setiarate  Hteratnre  on  the  nnr- 
svry  buftiness,  althougn  there  are  boolu  on  nurnerr 
practice,  art  Haik-y's  "Nursery  •  Book."  Fuller'a 
Propagation  of  rUnts,"  and  chapters  in  the  lead- 
ing fruit  books.  The  .\nierican  .\iwoctation  of  Nor* 
serymen  publishes  annual  prucecdingH,  and  there 
are  spwial  journals.  In  Vol.  I  of  this  Cycloixdia 
(page  19S)  i»  a  discussion  of  the  capital  required 
for  establishing  an  ap-to-date  nursery.  Following 
is  advice  on  tfce  equipment  needed  for  an  average 
nursery,  by  E.  Albertaon  and  W.  C.  RenI,  of  Indiana 
(cnniprliiing  th«  remainder  of  this  article): 
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As  to  the  eq^ipIneD^  the  wagons,  hameiw,  teams 
and  tonlf  iMed  on  a  good,  wf!l-4M^ut])p«d  farm  far 
preparing  the  soil,— Siuch  a»  lirvaVing  plown,  h»r- 
rowe,  rollers  and  crushers  —  are  al]  needed  in  the 
nursery;  wiiil«  for  cultivating,  tht;  !>aiiit  tuolu  a^ 
used  an  the  farm  for  com,  potatoifa  and  K^rden 
IriU'li  cjin  W  iinei]  to  iul  vantage.  Ti>  tlif.-^  may  hv 
added  the-  small  liur  pluws,  (Wtne  liner  tooth  culti- 
vatorx,  and  double  cnitivators  wilh  r-xtra  high 
arches,  [irap-  dr  lluaty.  Imth  sinj^ly  and  rloulik,  are 
needed  to  follow  the  cultivatora  to  crush  the  clods 
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and  pack  the  eoil,  eapeeintlv  in  dry  wwitlit?r.  and 
hand  wwiera  ti>  use  in  place  of  hoes  exoept  in  very 
hard  ground  or  ft>r  hcavv  wwrk. 

Planting  tdoJa  will  nhn  be  needed.  Fur  staail 
plantH  thf  diiiMf  may  la?  iisral  to  good  advantage. 
out  for  the  plantinK  nf  most  Bmall  stock  the  light 
Bjtade  in  prufurahln,  Muehiiiwt  arc  now  made  for 
opening  up  the  p-uund  and  preaainR  back  the  dirt 
after  tho  plant  haa  biiivn  iawrted,  proving  to  be  a 
great  savinR  of  expenae  and  labor  where  large 
planting's  ar«  made,  but  th«y  wnuld  hardly  pay  the 
small  planter. 

Sheds  will  be  net*d«I  and  water  barrels  should  be 
pruviiJed  to  kwipon  hand  ploatyof  watwr  for  (lud- 
dlioR  everything  before  planting.  If  the  nursery- 
man is  to  gri>w  largi'ly  of  afti'dlings,  s<ii'd-«owing 
nnachines  adapted  to  the  seed  to  be  planted  shoold 
he  providod.  For  largo  blocks  of  p^tach  trees,  a 
poach'«eei]  planter  ithould  be  had,  tho  beat  of  which 
costs  abnut  ^I2r,. 

One  of  thv  mtiKt  important  part«  of  thu  «(|a)p- 
ment  ia  the  aprnying  outfit,  which  should  always  be 
ready  and  oft<'n  awd  from  parly  spring  till  tho 
latter  part  of  sammer.  This  should  Ik  adapted  to 
the  ftmouDt  of  ikTVicu  iii.tMl<.i].  Vtry  «mall  areas 
can  be  covered  with  the  knapsack,  while  for  a  few 
acrcs  tile-  tank  on  a  cart  with  a  hand  pump  will  bt' 
needed  ;  in  large  tract*,  the  power  sprayere  will  be 
found  to  be  more  economical.  The  coat  of  these 
outtita  will  range  frrvm  one  lofivi?  hiindr»d  dollar*. 

Fnining,  grafting  and  budding  knives  must 
be  provided,  ptaki-c  f<»r  riiarkiag  vanctiw.  rafliB  or 
other  material  for  tying  buds,  shears  fr>r  cutting 
off  stocks,  grnfting  thn-.ids  and  wax  and  cali- 
pera  for  maasitring  the  tree*.   Good,  heavy  digging 


spades  will  be  needed.  The  eiiulpment  will  not  be 
compk-tii  without  u  pvw^r  tree-digger  and  attjtcb- 
moata  for  hitohing  at  le:i^t  ten  hors<«. 

After  prt^parationo  ars  mado  for  planting,  coUi- 
rating  and  digging,  the  nurseryman  most  |>ri-|>iirs 
to  handle  and  caru  for  the  stuck  properly  after  it  is 
dug,  and  fur  this  there  should  l>e  suitable  pacliing. 
storage  and  work  romnis.  A  work  room  for  grafting, 
making  cuttings,  grading  and  counting  secdlinga 
and  cions,  will  be  ne*dtd.  The  room  for  storage  of 
grafts,  seedlings  and  cuttings  for  planting,  sboald 
be  separate  from  thoee 
used  for  iftoring  aod  pack- 
ing trees;  if  pnsslble,  a 
separate  building  is  pref- 
erable. The  writers  would 
ndvixo  that  all  buildingv. 
whether  called  cellars  or 
aoi,  he  niufii-  alio  vl- ground 
and  of  only  one  story.  The 
mom  for  »ei>dling8,  ctona 
and  grafts  « htm  Id  join  the 
work  room  on  the  «.tine 
Ivvfl,  Iwlh  having  dirt 
floors.  The  room  for  stor- 
age of  trc«s  should  Im 
separate  from  all  others ; 
adjoining  this  should  b« 
the  packing  n>oniK,  wbt*re 
the  planters'  ordera  are 
sorted,  and  where  all  box  and  bale  gofldH  an  pre- 
pared for  shipment,  hulk  shipments  being  loaded 
directly  into  cure  from  tht  storagt  room.  A 
switch  into  or  alongside  nf  this  packing  room  will 
be  a  grcul  convenience.  All  th>.*»e  rooms  should  ba 
frost-proof,  excepting  the  pncking  room,  and  if 
that  i»  nlxo  fntst-proof  it  will  be  of  gn>at  advan- 
tage for  grading,  counting  and  tying  Htuck  taken 
up  late,  as  this  work  o.in  then  be  done  when  th* 
stock  could  not  he  bandied  outdoors. 

ThfSc  buildings  may  be  constructed  of  any 
material  most  cnnvcniL'nt  and  economical,  hut  tbe 
principle  of  insiilalion  must  always  be  carefulljr 
cunmidered.  if  the  butldingM  are  of  brick,  slono  or 
concrete,  this  insulation  may  be  secured  by  air- 
chainb^rs  In  tho  walls  and  roof;  if  the  baildini^ 
are  of  lumber,  paper  may  b«  uswl  for  tnanUtion, 
making  three  or  four  air-chamberB,  and  protectJoc 
the  paper  outaide  and  in;!<idu  with  lumber.  Tbu 
makea  one  of  the  cheapest  and  moat  satiafaclory 
buildings  although  tht<  brick,  stone  or  cement  b 
mure  ditrabla  (Jruvel  roofs  and  good  air  spaces 
in  the  ronfa  may  bt'  recommended. 

To  meet  the  reijuirementsof  tll«  laws  of  many  of 
the  stalvK,  a  fumigating  hoiuw  or  room  must  be 
built.  This  should  be  mcparaLe  from  other  buildings 
and  constructf^l  aeconling  to  ap]ir»ved  plans,  onid 
may  cost  from  fifty  dollars  up. 

Plenty  of  water  should  bo  at  roramand  at  all 
time#.  If  it  cannot  W  had  from  city  wal^TworWa, 
private  supplies  should  V*  installed,  by  engine  or 
windmill,  with  .tulHcivnt  tank  capacity  to  insure  a 
constant  supply :  and  this  should  be  so  diEtributad 
ft!)  to  W  acct'^ible  in  every  part  of  tbe  buildings. 
I'acking  material.  ryu-«lraw  and  lumtier  for  boua 
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must  bv  supplied  in  litx^ral  quantitictf.  Moes,  nxcvl- 
rior,  straw,  anij  Rhavin^  are  used  for  packing. 

The  Btoraii^  ant)  work  rfionw  may  be  hnilt  at  a 
OMt  of  tl.SOO  and  upwiird.t.  dcpomi ins  on  thu 
vu)uni«  of  buflineaa  coiit<>mplBted.  8niall  oflice  room 
ra«y  be  mcand  by  cullinj!  off  part  «f  thu  v»t\ 
room,  or  in  B  Mpsrate  buildinK.  the  expianse  being 
Itoverned  bjr  cirenm.'tanc'W. 

]n  uddition  to  tho  above,  provision  haa  to  bo 
made  for  thi;  niirsrrv-fttrtck  or  tuvi]  thiit  is  l»  bo 
plantvil  anil  gruwn.  This  will  he  truvemed  calirely 
iiy  the  nature  flf  the  husinntis  contcmpiati^d.  loca- 
tion ami  othi-r  fai^ftr*,  ami  muwt  hv  cimKiiltiirM 
Beparately  fur  eai'h  iniJiviJual  case.  One  can  vory 
Baon  sac(!i>«l  in  irv<«lini;  $.VXK)  or  $1(1,001*  in  tho 
nunscry  buainuflH,  and  then  tinii  that  ho  baa  Rt>t 
vt-ry  niiieh  of  a  noranry.  Yet  tlten.i  are  many  largo 
nuntoriH.-*  that  wi-re  xtartod  on  much  1l"»s  (ra.ih  ciipt* 
tal  than  this,  but  which,  with  good  judgment,  en- 
ergy ami  grit,  sixm  fdtind  ihu  oapiUil  to  (-iilftryt' 
and  L'xUnil  the  biminetui  m  (^irctunAtanc^ii  war- 
runted. 

OrgaalzAtioQ  of  a  Commercial  Nursery  Business. 
By  .If.  MrHojinl'l. 

Th«  purpose  uf  thiK  article  is  to  show  the  proper 
diatribution  of  capital  to  equip,  operatii  nnd  main- 
tntn  a  TiurM-iy  to  t-Mver  a^HJ  wrtysi  of  Innd,  to  bo 
planted  complete  in  three  yeare,  etartinK  with  a 
capital  of  $if<),()00.  In  thv  oreiinieatiun  o(  acom- 
mcri'inl  nursi-ry  of  such  size.  sufBcient  capital 
shonld  he  proviiletl  to  plant  140  a4:rt«  and  oiicrate 
the  irrciwing  deparlmemt  for  the  first  two  years,  or 
dnring  its  non-prodiiel  ivi>  pi>riod,  and  also  to  ervvt 
>:iiiUib1p  packing,  storage  and  oHice  buildings;  and, 
after  the  firtit  year,  to  eetabli^h  and  i>p«rat«  a. 
compkto  sali^  dcparlmi-nt. 

After  orKanijuitinn  h.-v*  be^n  effect^M)  and  capital 

trovi.ie<I,  if  an  Incorptiral^-d  cnnipany.  the  stock- 
olders  meet  and  eWt  directors,  who  in  torn  elect 
ofScem  whom  buRinean  it  in,  with  th<*  ndvicv  of  thit 
dlrMtors,  to  arrange  th«  permanf^nt  planu  and 
businesa  orccanitation  of  the  company.  Uiiually,  in 
case  of  a  corporation,  a  general  manager  ia  ap- 
pointed, who  may  be  one  nf  the  officrors  or  diref^tora 
or  may  be  chnm^n  from  oiit*<ii!is  bt-caiise  of  pL-ntmial 
fitnnw  for  the  work  in  hand.  Again,  the  direcLora 
may  act  a»  an  adviHory  board  or  exeeutivo  com- 
mittw,  n-Kling  the  rt'ciionsibility  fmra  the  dilTei^ 
»nt  departments  directlyon  themwlvea,  and  direct- 
ing the  affaire  of  the  company  without  thu  asotst' 
ancc  of  a  {general  manager;  or,  in  tium  of  an 
individual  owner,  he  may  him.-«vlf  a.'CHitinu  thi-  |>usi- 
tion  of  general  managi'r  and  direct  the  work  of 
thi*  different  departmentii.  recGiving  the  reporta 
from  the  h^-idH  of  «ach  division. 

^livthcr  it  be  general  manager,  advisory  board, 
executive  committw  or  individual  owner  on  whom 
devolve*  the  responsibility  of  the  working  organi- 
Etttion,  such  pemon,  or  iiertionH,  miiitt  lie  thoroughly 
convcnf^int  with  the  intricacies  and  have  a  practi- 
cal knowledge  of  all  detaiU  of  the  nuraery  bofii- 
Dem  in  both  fl«ld  and  office,  so  that  ha  may  ocono- 
inue  tfm»  and  leMen  ctwt  without  detracting  from 


the  eificiemiy  of  the  forces  under  him  or  low^r  the 
standard  of  quality  of  tho  arlic1<i  produced. 

The  man  on  whom  refits  the  raaponsibilty  of  the 
management  of  a  commerciiil  nursery  should  be  a 
general  in  even,'  sense  of  the  word.  It  haa  been 
Well  said,  "To  thy  active  participant,  the  eommw- 
cial  battles  on  the  lield  of  modern  buMinass  are  no 
]«8  picturesque  than  th«  Btrngglee  for  military 
supremacy.  The  powers  of  coranmnd.  the  routes  of 
authority,  the  training  and  di^'tribntion  nf  men  in 
the  field  of  action  and  the  regukititm  uf  the  forces, 
may  not  improperly  be  compared  to  thone  of  an 
army." 

The  immery  farm  now  under  consideration  is 
presllm1^d  to  havo  tho  entire  acreage  plantttd  in 
three  years.  The  seventy  acres  set  uaide  for  the 
firflt  year's  planting  Bhmild  include  a  completw  line 
of  nunwry  product.'^  t^at,  will  thrive  in  the  section 
in  which  the  nursery  ia  l(x;ateil,  containing  frait 
lrw?i».  fleedlingA  to  be  budded  or  graftwl  lalor  of 
all  the  varietieH  desired  to  be  propagated,  together 
with  a  full  line  of  ornamental  trees,  shruha,  vinef<, 
roses,  and  the  like.  Thiit  first  planting  should  he 
dii|ili(-uteil  the  fO'Conil  y^ar,  leaving  nixty  acrvA  to 
be  planted  the  third  year  tu  complete  the  two  hun- 
drKl.  The  reason  why  it  is  not  necassary  to  plant 
so  UrgH  an  aen-age  the  thini  ywir  a.-*  thu  firnt  and 
second,  ia  beeauxe  uf  the  slower-growing  kinds, 
rspK'ially  in  ornamental  trees  and  atirulw,  aa  LheR« 
claaevs  contain  many  kindD  that  are  carried  in 
stock  for  a  number  of  ynir^  while  the  froit-trve 
stock  is  disposed  of  in  two  or  three  years,  Tho 
snrplua  shown  in  the  stock  book  at  the  end  of  the 
second  year  will  indicate  the  clssfes  and  varieties 
l«ft  over  after  tha  first  year'H  aales.  and  will  be 
the  gui'lo  for  tho  third  yonr'R  planting. 

The  jifUt  Birn  organizatirm. 

OrganiKation  of  the  numery  forcpa  should  be 
effected  at  the  very  lnteplii>n  of  the  bllsin^^'w.  and 
a  correct  system  of  daily  and  weekly  reports  in- 
Rtalled,  »a  that  the  rout  of  any  given  claan  of  tree* 
and  plants  may  bo  arrived  at  by  the  manaijenent 
at  any  tinw.  the  highest  standard  of  grade,  thrift 
and  health,  produced  at  tho  leant  poeuihlo  cost, 
should  alwayfi  be  aimed  at ;  thin  can  he  accom- 
pbitheil  only  hy  a  clo<*  check  on  labor  employed  at 
all  times. 

^}wrintf.ndfttt  of  numerit*. — Second  in  authority 
and  reporting  direetly  U>  thu  genera!  mnnager 
should  he  the  superintendent,  who  necessarily  mast 
bavti  a  practical  knowledge  of  all  the  dutails  con- 
nected with  the  growing  department  of  a  commer- 
cial nursery.  He  sHuuliI  Ix?  wl'^lwl  for  bis  wide 
experience  in  the  business,  together  with  hia 
ability  to  managi>  men  and  direct  the  forces  in  the 
field. 

lUi-ition  foremen.  —  Under  tho  enperint«nd«nt 
are  the  field  foremen,  whose  business  is  to  lake 
chargv  of  and  direct  the  men  fmm  day  to  day  in 
the  field  work.  In  any  well-n*gnlated  commerci^ 
nursery,  there  should  be  at  least  three  foremen 
who  are  respoRHible  for  the  amount  and  kind  of 
work  done  in  their  departments.  Firnt  would  be 
the  foreman  in  charge  of  tho  cultivating  dei>arl^ 
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mont,  vhich  fthaald  inclade,  in  wldition  to  plowing 
and  cultivating,  the  car«  of  hom-o,  toolx,  ami  the 
likf,  Ndxt  would  come  the  foreiitiiD  of  jp-aftinK, 
budilini;;  and  thu  gi^ncrtil  wtirk  of  gruwtng  und 
<l>sein8-  In  addition  tu  thoae  two,  thi^ro  skuDld  be 
a  foreman  in  cliargt'  of  niintyinj;,  which  work  ist 
now  ;ickinowl«d(^  tu  be  vary  imjjurlanl  to  the 
thrift  and  hcuilth  uf  the  Imts  and  plants,  aa  wtrll 
a*  n><c<u)!Uiry  in  k«cpin)>  tht>  Dliwk  froe  from  all 
insect  peats  and  dUeiuMit.  Thia,  at  the  present 
timv.  itt  uno  of  thu  most  imjK>rtiint  points  in  cun- 
nectian  with  the  nnrHery  Wsinesn.  aa  it  ih  irapo^ 
siblo  to  ithip  niirKT>'  flhH':k  from  [int^  point  to 
another  tinlxiKB  it  in  fre?  fniro  i«)it^  and  diHeaseft. 

Dailji  Tepori  from  field  furemea  to  guveruitead- 
tnt.  — Thp  sysUm  ORtnliHuhiHl  should  ini'ludo 
daily  rtpdtta  from  each  of  the  field  foremen  to  the 
Bupi-rinti-ndi-nt,  showing  in  dv-tiiil  thu  uraounl  and 
kind  of  work  each  man  performed  during  the  day. 
The  daily  njf)firt»  shdiild  lie  nrranjiwi  Id  aminmio* 
ditU*  th«  variuuis  kiruls  uf  wurk  in  which  une  nmn 
may  bo  engaged  durinR  the  day.  nlthouKh  it  mij;ht 
b«  chflng«id  ov«ry  hour  Thi-xe  R-^iwirls  will  ba  a 
jfttide  to  the  foremen  a«  to  the  valut  of  indivjdnal 
BWD  and  lii-lp  Lo  form  thv  \iiMi\s  fvr  arriving  at  the 
cost  of  stock  in  any  Riven  hlock,  cnahlinR  the  man- 
agement to  fix  thu  ririce  at  which  a  tre«  can  be 
■old  and  a  profit  mude. 

Superintendenl't  weeklji  rffiort.  —  Thn  foromail'a 
daily  ri-iiiirt«  should  form  and  U»  msuj?  u  part  of 
the  au[«>rirtendent'8  weekly  reports  to  the  geiicral 
tnan.igiT,  whicJi  aht'uld  include  a  gcucrul  n-vjcw  of 
the  work  d«>ne  in  the  ditferent  departcni-ntti  and 
till'  nunicriwt  generally,  with  recommendations  for 
chaneeH  or  new  equipment  required. 

GriwfiU  tiiaiiaij^*'  nuxilhl^  irju/rt.^U  a  corpo 
ration,  the  Reneral  msnaw*'  ""•?  U''^  the  superin- 
tcndeat'A  woi^kly  r.^ports,  together  with  the  fon>- 
men'D  daily  roportB,  in  a  monthly  report  to  the 
officers  and  directors  of  the  comjiany. 

Ojffiiie  oi'i/'iniiiitiiiit. 

After  planting  tho  8»«dl!ng  stock  the  first  yi*ar. 
the  erection  vt  suitiible  odice  buiJiiings  mUHt  be 
considered.  Those  should  h«  largo  and  roomy,  with 
4  riew  to  incKflAMi  business  from  year  to  year, 
great  cara  being  given  to  proper  lighting,  heating 
and  ventilation. 

tialen  dqtartment. —  In  the  organization  of  the 
flfflc«  forci-,  the  aaW  dypartmviil  njii!*[  be  giwri 
Ural  cunHidiiration,  fur  on  the  managK^ment  of  thin 
dcnnrtmnt  will  itcpi-ni  largely  tho  succesw  or 
failore  of  the  entire  structure.  Whether  the  etock 
is  t«  beaold  by  whuliwali-,  retail,  orby  botbmethixK 
great  care  should  Ir- t.ivrci.icd  in  laying  a  founda- 
tion on  which  to  build  a  salei.1  structure  to  accom- 
mudatu  daily  linbiiCMj*  h-'lWH-n  stocks  and  sales, 
and  weekly  njporU  from  the  «a.lenmen,  together 
with  th(»  wivkly  ami  monthly  rtporti  to  th« gennral 
manager.  The  retailing  of  nur«ery  stock  through 
thti  medium  of  traveling  aali^men  being  the  moeit 
generally  in  fnror  with  noracrymen,  thL*c  remarka 
will  apply  mnns  particularly  to  that  H>-st«ni.  al- 
thongh  the  name  principle  will  apply  to  any  other 
aystera  of  Helling. 


71^^  Kilf  nwtni^rr.— The  sales  manager  ia  the 
man  on  whom  rvitt«  tht>  re^portgihllily  of  dkcpoatng 
of  the  products  of  tbe  nursery  fana.  He  abonM 
have  a  gunirral  and  practical  koowtiilge  of  the 
nursery  hufliness  and  ue  able  to  organiiK,  manage 
anil  direct  a  aellinj;  forc«,  which  work,  in  itaelf, 
reiguirus  unusual  skill,  persen-nincu  and  tact.  He 
Hhould  also  have  a  personality  that  will  gain  the 
ciiTiIi(lcnc<>  of  th«>  nnlcsmen  working  und^r  hint,  and 
have  fiuthcient  aggre^ivenees  to  inspire  the  men  to 
put  forth  their  bu-it  t-ncrgii^i  in  the  advaoiMrmcnt 
of  the  mutual  interests  of  the  nursery  and  of  then- 
•clvt^.  Tile  iinlHs  niana^tr  muitt  alM  b«  able  to 
install  an  accurate  syntvm  of  ac'cunnting  or  aggr^ 
gating  of  stock  sold  and  balancu  in  surplus  to  ba 
dif^oAwl  of. 

The  aim  of  the  successful  sales  managAr  most 
always  bo  todispoM  of  Ihotsu  kiudi  and  varictiv*  of 
treea,  shrubs  and  plants  that  are  gri>wn  in  the 
nnraary  farm,  and  to  avoid  as  much  »»  pojsihlt-  ttie 
sale  of  varieties  that  are  not  pruiluced  in  hi#  own 
nursery;  this  ran  beat  be  accomplished  by  keeping 
an  accurate  rword  of  salL'S  muda  from  wivk  to 
week.  This,  when  checked  against  st-wk  grown, 
will  show  remaindiT  yet  tw  bu  diiiiMjei.'d  of.  The 
aaliHflnien'fl  wiwkly  reports,  togeUier  with  a  general 
review  of  the  work  acDiniptished  during  the  we*k, 
may  form  the  basis  of  the  sales  manager's  r«[)ort 
to  the  gf^neral  managiT,  which  report  sboald  in- 
clude i-undeiisijd  c<>inptiri«ors  with  corr^apondtng 
n«ri(xi5  in  prc-vions  years,  together  with  geaeru 
informutiun  atfcctingtho  biuin«ea. 

Aaxmiilini],  ilrliirrinn  and  ctJlcciing  departmeaU. 
—  In  addition  to  the  salcM  departmunt.  the  office 
force  should  l»e  organiiiHl  into  accounting,  deliv- 
ering and  colltt'tirig  iii.i|iiirtmi-nta,  each  of  whiob 
will  report  pentidically  as  desired  by  ih«  general 
mnnngtr. 

TTte  ftuek-buildingt  onrf  orffanivttien. 

It  is  important  and  neccasary.  in  eatabliahing 
a  cnmmfrcial  nursery,  that  suitable  baikltnir>'  h^ 
erecteil  to  Store  llic  »iti«ck  during  the  operation  of 
packing,  and  .is  a  protection  frutn  the  elements  be- 
twoen  th«  tim>;  when  the  trees  and  plants  ar«  takea 
up  and  the  time  th<.>y  are  sent  out  to  cuttontera. 
Thc.'o;  l>uildini:H  ^hifuld  bi^  arranged  for  receiving, 
storing,  packing  und  shipping,  and  should  be 
groujjed  conveniently  so  that  the  stock  will  poM 
fnim  the  rvcniving  tloor  to  the  storage.  Lilting  and 
shipping  departments  with  the  leoMt  expens**  in 
handling.  "Special  nCtention  must  be  given  the 
storage  collar  to  innure  a  low  and  nnifnrm  tcmper- 
atarv  as  a  protection  to  the  stock  from  extrenaee 
of  heat  and  cold,  it  Ixting  imixirtant  that  atwk  tw 
heU  in  a  perfectly  dormant  condition  for  Intc  spring 
s)tipnii>nts. 

Svprrinlemlent  of  jxteliing  drjiarimeat.  —  The 
onporintv-ndttnt  of  tliis  dL-|>artmeat  fUls  a  very  im- 
portant part  in  the  work  of  the  nnrMry,  and  tnust 
be  u  man  of  experience  and  ability,  quick  to  decidfl 
and  accurate  in  his  judgment  tif  men  and  of  narBery- 
stock. 

Ptteh'mt'Jwust  /lurmr;!,— Under  the  anperint^nd- 
enl  and  reporting  to  him  there  should  be  forempn 
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over  llie  ttitTerent  divisions  uf  the  packing  huuHes,  encluwD)  that  of  ih>:?  upper  flower  to  a  gmter  or 

wh(»(>  busineeji  il  in  to  din-ct  Iho  mi>n  nnil  k«-p  an  leas  degree.   Withiu  iht?  flownrJiiK  glum*  and  paloft 

nccunil^?  aiM^nuiil  of  Ihe  kinl  and  umnunt  nf  work  nrn  the  organs  of  reproduction,  which  coiiEit:t  of 

pcrformtxl  hy  each  during  the  day.    Verbal  report*  three  flIiunentM  an<i  unthiTs.  rlf«M^1y  aet  about  an 

from  the  foremen  tu  the  aupwintVndtnt  daily  dur-  ovary  hearinR  two  feathery  ^tfgiiiM.    Thoso  rtig- 

ing  the  busy  season,  \rill  erenbly  facilitabo  the  mas  eunnounl  liit^  ovary  and 

work.  Bpread  out  as   the  fl"wor  i-i- 

„,     „   ,,        ,   ,     .  .  pandi*.    The  filannfnt^  b^^aring 

Ih^rihiiiion  of  thf  tiiKMmfnt.  ti,e  anther*  «row  v,ry  raj.idly 

Tlie  appruximuU!  distribution  of  capital  m  the  and    push   theniBeives   outtiide 

DCfBery  umler  consideration  would  bo  as  follow* :  the  jmlt-a,  Tlio  Riithei-a  are  no 

Capital  *toclc $«0.000  "^K^"!   t^* .^h*  fir^^wth  of 

Annoal  rental  for  200  acre*  of  land  In*  f'lan»--iit>^,  charKW  iheir  po- 
st W  pw  acw  for  u-o  year»  .  .    $2,400  Bitioji  enough  to  Biibvtrt  Ihtni 

Honwi*.  tiwli^  etc 1,300  '  and  allow  the  pollen  to  fall  on 

Cost  fif   Hsdline  stock,  plutin^  the  stigmas.  The  Howlts  bloom 

mi  cultivation  of  nDnery-farm  in  moTning  or  afternuun. 

for  twi.  ycara 25,000  Pta-  JlS- 

OfflMi  oqaipmcnt,  manafieniciit  (in-  Di*trihution  and  jiidiL  OateplkeHllBhlooii). 

^LSTJr^S  ."'^"."r' "    15.000  , .  Tb"  ««t  nijtmty  of  the  o.t  plant  i.  not  ^i- 

Paekiafi  aad  ^iJngo  baildiiw*  .  .      6.100  tivelj-  known,  but  the  evidcnc«  would  iiidicatc  it  to 

(£0.000  "^   Titrtary   in  western   .Asia,  or  posmbly  eaawm 

Europe.    N«  n.f(ini  of  it  hua  Wvn  founi!  In  the 

OATS.   Avfna  KtiiyifLiaD.   GravaneiB.  figa.TlS-  literature  of  t'hana,  India  or  other  i»arts  of  southern 

721,  also  Fig.  &42.  Anift.   Npilher  i«  it  mentioned  prominently  in  the 

Rv    4   /    ^ane  early  historiw  of  Asia  or  th«  Holy  Ijiml.  tVrtainly 

''■"•■  it  ha."!  never  betn  of  mch  importanc-a  to  the  human 

A  gTAne  fiTOV'n  for  its  grain,  which  a  need  both  race  as  wheat,  com  or  rye,  ull  of  which  figuird 

for  human  food  and   for  atock.  and  also  for  its  largfly  in  the  early  nnrture  of  the  race. 
straw.   It  is  the  only  npecii's  of  the  genus  that  h  The  grt-at  nat-proilticing  regiuna  nf  the  world 

of  great  agricultural  importance.  AKna/aiua,  the  liealniDst  wholly  within  the  north  temiH-rate  zone 

wild  oat  (rig.  i>IH).  from  which  the  domeistic  oat  and  include  Ku.>u.ia.  Norw.iy  and  Sweden,  (fennany. 

nay  havu  tipning,  is  a  K*noajj  puMt  in  many  pfirts  t'snada  and  tbt<  uorlh-ct^ntral  part  of  the  Unlt^ 

of  thft  world.  StaU-«.    I,.irg<>  i[iianiitieA   of  the   grain   of  very 

The  flowers  of  the  oat  aio  borne  in  a  panicle  good  quality  are  grown  in.-\untrali»  and  theneigb- 
which  cansiata  of  a  central  rachia  or  flower-tttem  boring  ii^landK,  and  more  recently  limited  qnantitiea 
from  which  .sniftl!  brunches  eslrnd  in  rarioun  dirfc-  have  Iwen  grown  in  Africa  and  Sfnith  Amcrie,\  hut 
tions.  The  piinicUs  are.  nine  to  twelve  JQchea  in  the  great  bulk  of  any  fw.iHon'a  crop  is  produced  in 
length,  and  the  branehea  are  arrang<!d  in  whorU  the  first  mentioned  tt-rritory. 
at  intervals  abrng  the  lUiwer-Mti-m.  Titert-  are  uitu-  RDHsis  and  Ha  provineeti.  I'oland  and  Norbharo 
ally  throe  to  five  or  mor»  whorls,  which  b*^r  aiity  CiaoaKta,  produce  the  gri>atMt  quantity  of  oata  of 
to  eightv  tloreta,  or  apikeleta  (Fig.  71fi.)  Eftcti  any  country  in  Ruro[n>  or  America,  or  in  fact  th« 
«ne  of  tfieae  spikeleb^  te  composed  of  two  or  more  world.  f>f  the  more  than  two  billion  bushels  pro- 
flowers,  but  it  is  aeMtim  that  more  than  two  of  ducnl  in  Euroiie  in  UK>4.  Uii«.iia  fumiidied  1,066,- 
them  mature,  and  of  these  ont-  gruin  la  invori-  088,000  bu»bel».  The  oats  grown  there  are  high 
ably  larger  than  the  other.  In  many  varieties  but  grad«  and  many  nf  the  motit  vaiuahte  varietiej  now 
a  fiingle  grain  reschv*  full  cin*  and  the  oals  aru  being  gr<<wn  in  .America  are  importations  from 
called  "Hingle"  oate;  in  others  two  grains  mature,  RutKia,  largely  from  the  Mulhwoateni  provinces, 
and  the  onts  nrf^  calk-d  "twin"  oats.  The  tb>wi,-r  The  following  tabW  from  the  1904  Ywirbmik  of 
itself  is  placed  in  two  outer,  light,  netted-veincd  the  United  Statea  Department  of  Agriculture,  giv- 
glumcK  which  encUwe  the  flowering  elume  and  ingthw  yields  of  the  variou*  grainw  in  tht*  principnl 
palea.  When  thert'  are  two  flowers  on  tlie  pi^lictl.  regions  where  each  is  grown,  will  give  some  idea 
the  flowering  glume  of  the  lower  flower  generally  of  the  comparative  importance  of  the  oat  crop: 

YtSLD  or  Oats  k  CfotTDtexn. 
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.■>4>U,000 
8.110,000 

S8,fi77.«» 

a.iva.oozjXQ 

ZJS^ASSJJOO  .     3,597,236,000 

aj&36. 179,000 
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Tmu)  or  CouF  ar  CcocrtKBSTs. 

woo 

WOl 

mm 

IH3                                IIM 

North  Anutfica   .... 
South  Ain«rics    .... 

liwro(w! 

Afrim      

AuBlraluin     .... 

2.193.938,000 

81.185.00>J 

40.i.fl90,flOi] 

33,207.000 

9,?80,(»0 

2,226,284,000 

4G.'i.lO2.00O 
27.8ffl,O0O 
10.025.000 

1,&1 1,600.000 

113.418.000 

fi«  2.194.000 

32.3fi0,000 

10.168,000 

1 

2^22.906.000        2,3&4,3S8,000 

»S.078;000           162.711,000 

424.0eOJX»           492.957.000 

SK360.0O0             3Z..-ffiO,0U0 
7,W7.UO0             5.«15.000 

ToUl 

2.724,100,000 

2,791,378,000 

2,359,730.000 

3,185,271^00  '     8,058;«ei,OC10 

YlSU)  or   WbKAT  by  CONTUfKHTS, 


:                            1000 

IWl 

IWI 

l«03 

IBM 

N«nh  Ain(>rlcB  .... 
Boutli  Annrka   .... 

AMm     

688JS«0.000 

t2ai>46,000 

1,507,59(3,000 

831,266.000 

-12.ST2,000 

60,111,000 

85O,60SJ>OO 

87,417.000 

1 .618.553.000 

£t95.574jMW 
4I,42SJ)00 
66,610,000 

777,!94.WXI 

75.984.000 

1.817.602.000 

381379.000 
&1. 931.000 
43,927.000 

3.148.517.OO0 

738,786.(00 

11SJ7«.000 

1,828,419,000 

476.51fi.0C» 

60,52SJ)00 

20.4fi  1.000 

fUn,S27.000 
1 40^599,000  .| 
1.726wI77.00O 
&19,G0e.0U)'' 

soeocooo 

aC40,75 1.000 

2,345,275.000 

3,2301580.000 

i.iezMOjjoo 

It  wdl  be  eeen  that  in  t1i«  namtwr  of  bushels 
oat«  i:x<:wcle  Uoth  cvrn  and  whvat ;  Imt  it  is  ruall,v 
luDM  tbun  cithur  wht'n  tbe  tutal  a-umWr  of  pounds 
is  consiilered.  The  average  annnal  yield  of  o.its  ft-r 
the  world  :il  liiric»  from  IS00-]9(>1.  iiiclusivL'.  lia» 
been  3.499, SCG.OOO  bushelH.  While  the  yield  per 
acre  in  hi^h,  ih^  vnlan  pttr  aero  h  httn  than  thai 
of  any  other  of  ntir  common  Kraina. 

Tht  (ivorage  yi^lA  of  oats  pi,r  jwro  varius  in  tho 
dilTereiit  oat-gromng  regions  of  the  world,  a»  will 
bo  si^cn  bv  thi-  fullowiiii;  ubli;,  »1ko  iakva  frtrni  the 
1904  Vearbouk  uf  the  United  Stale-s  I»e[iartinent  of 
Agriculture : 

AvEKAOE  Yield  ov  Oats  ih  Ckxtain  CoitMTitrEs.  ih 


Vmt 

Vnlitd 
SiMta 

RomU 

mnvr 

Autrik 

Hnttaiuy 

miiea 

Klnsilniu 



(» 

(») 

W 

iM 

(■} 

(•1 

18M     .  ,   . 

24£ 

2.T 

46.8 

2G.» 

SO.l 

27.2 

48.7 

1896     ..   . 

29.9 

19.9 

43.2 

2e.2 

29.6 

27.5 

39.5 

1S96    .  .  . 

26.7 

19.2 

41,8 

2^.1 

31.4 

87.0 

Sfi.2 

1897     .  .   . 

27.2 

IB.7 

39,9 

21.5 

S4Jt 

2ai 

40.1 

1B98     .  .   . 

28.1 

16.& 

47.1 

27.3 

30.2 

29.0 

43.6 

1B99     .  .   . 

30.2 

23.6 

4&0 

30.2 

3S.3 

27J 

41.8 

1900     .  .  . 

2fl.6 

19.& 

48.0 

25-2 

28.1 

26.7 

41.2 

1901     ... 

26.8 

14.0 

44.:i 

26.6 

28.1 

23.5 

40.6 

1902     ..   . 

S4.& 

21.8 

60.2 

27.6 

34.0 

29.2 

45.9 

1808     ..   . 

28.4 

17.7 

61.& 

28.4 

S4.4 

81.6 

44.2 

Avera^    . 

28.4 

19.0 

46.1 

28.1 

80.3 

27.2 

4ao 

«,Wiiifli<kttpr  tjiuhtia 


Wbilf  the  yieldd  hvrv  giveTi  aro  not  utrictly  com- 
parable, part  of  them  bt-inn  pvcn  in  Winchester 
buxhels  and  jiart  in  biiaheU  of  thirty-two  p»umK 
it  \»  Ktill  L-vident  th:it  tliL-  yields  aru  ^renter  in 
G«rniany  and  tho  Unitwi  KinRdom,  with  Ihi'ir  moist 
climatis  and  int<'imivii  farming  rnothodn,  than  in 
this  country.  Cnrope  produces  the  irreate^t  quan- 
tity of  ^rain  in  proportioD  to  the  area  covered,  with 


North  America  stcond.  The  prodnrtioii  is  tnervfls- 
ing  more  rapidly  in  North  America  than  in  Buru|M.% 
and  as  our  agriculture  becomes  more  intctwivc  we 
will  iindijuhk-<JIy  i^xceed  the  yields  of  ('arape. 

Of  the  history  of  oaUi  in  the  Unitvi)  State*  a 
writer  in  the  Inti^rnational  Kncyciopedia  says: 
"OutK  havu  l»>un  cultivated  in  America  »rer  iiince 
tho  advc^nt  of  tho  first  whiU;  aettlera,  Thoy  were 
eov-n  with  other  cereals  by  Gonnold  on  the  Elin- 
beth  ii«landn  in  1602;  were  intrfldnc«d  into  Uaasa- 
chuM-'tts  Ixiy,  1629.  und  thL'ir  cultivation  haa  since 
extended  to  every  Htate  in  the  I'nion."  While  this 
]ituU>mL<nt  }»  litvrully  trui<  and  oatii  are  raified  in 

«v«ry  Etut4>  in  the 
BvsRKLs  Pkk  Ackk,  1894-1903.        Union,  the  f;reat«r 

hnlk  of  the  crop  it 
raised  in  the  oortb- 
central  iitatos. 
Kleren  Ktat««  now. 
produce  fonr-t^fthljl 
of  the  oaUt  groi 
intholiBit«dStat 
and  all  except  Neif^ 
York     and     Peoa- 
nyirania     are      in 
thtJ    north -oi'ntral 
KToup.  Theae  statu 
in  orii«ir  of  prodiio* 
tion  in  1906  wer«, 
Iowa,  Illinoiji,  Wl 
GonsiD,    MinneeotAt" 
Ni:hrii«ktt,  Indiana. 
New  York,  North  Dakota,  PonnKylvnnia.  Ohio  and 
Mich  igaiL 

Th>e  averai^  yivid  in  190.°)  was  thirty-four 
buHhelH  per  acre.  Of  the  gn-at  oat-prodscing 
Htatci,  Wiwonsin  k<ad«  in  yield  per  acrw  witS 
39  bnshelfl,  and  Xorth  Dakota  is  aeoond  with  3K.9 
bnaheU.  Iowa  showw]  an  avoragv  of  35  bushela 
and  IltincHH  35.5  boshela  per  acre,  the  atat«s  with 
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du  k^tet  total  jieVl  not  givfitj;  th«  larg^l  yield 
ptraen. 

The  tital  .wronm.>  for  the  I'niWil  Statw  in  1905 
yraa'M,{HG.1W.  with  a  production  of  'Ml'IlG.lirt 
bushels,  wurth  at  farm 
values  *27T.(W7.537.  Of 
thi'  viwi  (|iia.ntit[i*ii  of 
uaU  produced  in  the 
Unitod  Stiit«i  nearly  nil 
are  u^d  (or  h(>ino  cdr- 
sumption.  UaUt  to  the 
amount  of  41.3S9.415 
bushels,  worth  $12,- 
504,564.  wi-ry  «xp(irti«l 
in  1900,  and  il.^-JiH 
bufthdn,  vnliK-d  nl  f  IK,- 
3150,  were  imported. 
Siiic«  that  time  the  ex- 
ports have  conBtunlly 
decreAKed  and  the  im- 
ports uipri'iiM.'d.  «o  thdt 
in  I90I  only  1.15:i.TM 
busthelo,  vHliii>d  at' 
$475^62,  w«re  ex- 
portend,  while  UOJBHZ 
buflheile.  valued  at  S57. 
8(12,  ftvrp  im|H)rt«l. 
fVearlKXikof  the  Unili-d 
Statca  Department  of 
ABrifHllort',  ItKU.] 

Thia  incr^as(>  is  un- 
douljlc'dij'  'lue,  as  will 
be  mentioned  Uter,  to 
the  iDcruasing  popularity  of  oatd  as  iin  arti- 
cle nf  human  diet  in  the  United  States, 

thf  yii-lilit  of  nau  in  Canada  for  forty 
years  hav^  ))««n  an  f'>!l<iwii :  1871  thei  vield 
was  42,4R.t,45;i  bushels;  in  1881  it'waa 
70.49;j,]3l  buffhola  :  in  13.41  It  wiut  S3.42S,- 
20-2  Usheh,  and  in  IIH)!  it  had  riran  to 
l.''.1.407,4f»7  bushels.  The  yWd  wmi  dirtrtb- 
uteii  iipproximately  as  follows  in  1901:  On- 
tario, morn  than  88,000,000  hnakiAs :  Qu&- 
Iwc,  :!;V't<->0.0(»0;  Manitoba,  10.500.000 ;  New 
Bmnswick.  nearly  5,lKKt,000;  Frinc*  Edward 
hlniid.  4,.''JK),000;  Xora  Seotin,  2,300,000;  Itrit- 
iah  (Vlumbia,  1,500.000;  The  Territories,  6.000.000 

bushels. 

Clanii/ifation. 

Oulit  may  b«  divided  into  two  great  cloMes. 
These  nre  Rpremlintr  oatA,  aind  allied,  mane  or  ban* 
rtr  o*tjt.  (IJ  In  thy  fproading  oau  th«  branch<M 
of  the  panicle  extend  in  all  directiona  from  the 
raoliix.  This  clasa  ciimpritMM  the  lur^»t  numlxir  and 
tbt:  must  popular  uf  the  vark-ties  uf  oats.  (Figs. 
716.  717,  71H.)  (2)  In  the  aeeond  clatn.  known  aa 
nlded  or  ■■manfi"'ij.itx.  thu  hran<:lK«  all  bang  tnunw 
side  of  the  rauhis,  thns  producing  the  appearance 
that  has  caused  tho  name  of  "hanner"  oatii  occa- 
sionally to  b«  affixed  to  Ibem.  The  ternw  "open" 
and  "clotted"  paniclett  are  aometinea  appliw  t« 
tho  two  Mower  arrangement*.  (Pig.  716.)  A  third 
claas,  or  hull>eaB  oaLs.  while  clamed  hy  tbemaelvea, 
nay  in  fa«t  b«ioni;  to  i*{ther  of  the  pr«c«ding 


ouRh  Bometimea  oalled  by  a  distinct 
naoH^^XWu  nuJa.  Th«  principal  n^icultiirat  dif- 
fereuce  is  in  the  hull,  which  is  so  liwtwly  attached  as 
to  be  completrly  rt^moved  hy  tliii  thnwhint;  pnittaw, 
k-aviag  the  grain  only.  There  isaW  iliffcrence  in 
the  structure  of  the  part&  Hwauw  of  low  yields 
and  otlinT  nmsldtnitiiMiB  tliw*  imU  hav*<  never 
become  pojjular  and  are  not  extensively  Rrown. 

At  the  Ohio  Experiment  Station,  whonj  sovcnty- 
one  varieties  of  oats  have  been  under  experimenta- 
tion Fur  SfVt-nil  yeunt,  anutht^r  classilication  has 
been  made.  There  the  dilfcrtnt  varit-'ticB  have  been 
divided  int<)  four  Kroa|M-  (l)  In  the  lirst  or  "Wel- 
come" group  are  plai-ed  all  varieties  with  spread- 
ing panicles,  and  having  coarse  straw  and  short, 
ptomp  ^ftins.  (2)  In  thc«>C"iid  or  "Widi^iwnkt'" 
group  are  placed  those  varieties  with  epreadinf; 
paaicka  which  bavu  lung,  slendor  kernel*    and 
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longer  rtTaw  than  the  Welcome  oat*«.  Tliefle 
vurbties  laVc  a  IJLtk-  lungur  to  mature  than  thu 
precoding.  |3)  The  "Seizure"  or  third  Rroiip  con- 
tains all  the  varielit^a  nf  n'uW  onia.  I'hmv  Livinir 
%_^  cluaed  panicles.    These 

take  a  still  ton^r  time 
to  mnluiS!.  (4)  In  the 
fourlh  or  "  mixed  "  ifroop 
lire  plact'd  all  vark'ti<:a 
about  the  ciasBiSoation  of 
wJik'li  thiTf  h  any  liuutit. 
The  varieLits  may  be 
subdivided  as  tn  cil'^r  into 
white,  yellow,  red,  gray 
and  black  oats.  The  white 
and  yellow  oats  are  grgwn 
moat  largely  in  the  North 
and  are  of  the  givat^-jit 
aconomic  importanct^.  The 
red  and  gray  varletlMi  ar«i 
grown  in  the  South, 
largely  for  forap;  and 
pasture  and  may  be  either 
winter  or  wpring  oats. 
Blurfik  oate  aru  grown  in 
the  North  but  are  not  con- 
KidtTi-d  to  hn  *o  good  as 
the  white  oats. 

RfUilive  rnluex  of  differf-nt 
type». 

Tho  clarncttT  of  the 
Hnil  and  climatic  cnndi- 
tionu  will  largely  deter- 
mine which  of  these  varie- 
ties shall  he  grown  in  any 
given  locality.  Experimenta  show  that  in  general 
there  is  no  advantage  in  yit-ld  [>i;r  uicre  of  oats  hav- 
Injc  the  open  panicle  over  those  harinjt  the  closed 
panicli*.  Thw  bUUir  vark-lifs  are  hiirdier  and  are 
DOdotibtedly  better  yieldent  where  the  growing 
80tt»on  Ih  nf  Hutfieient  length  tn  allow  thorn  to 
nature  properly,  but  grwiti-r  cwrtftinty  of  a  crop 
it  assured  through  a  aeriea  of  years  whvn  tho 
open-paniclod,  earlier-maturing  oiite  are  grown, 
It  haa  alirn  been  found  that  there  in  no  particnlar 
diffureDCt)  in  the  yields  of  varifti«  having  short, 
plump   grains    and    those    having    long,  slender 
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Fit-  IS-    Short,  ptunp  kprnala  ii!  thB  stediam-Mrly  nilatlM 
of  oat t.    Alto  l!lait»le>  "ixtii"  oatt. 

gralnH,  nor  is  there  any  apprwiabte  dilFerence  in 
ttie  weight  per  measured  hnHhel.  <Pigs.  719,720.) 

Tho  IIltnoiB  .Station  conducted  a   live-year  teat 
with  botwccn  thirty  and  nixty  varietiei^  and  eam« 


to  the  coBctneion  that  th«  long,  slender  kernel* 
gave  a  liiglier  pcrceDtage  of  grain  to  hall,  while 
the  Ohio  tjtation  with  sorcnty  varioties  one  year 
found  that  the  short,  plump  grains  gave  the  higher 
[wrcwnt<tge  of  grain  to  hull. 

Varieties  with  the  long,  eSeoder  kereeb  take 
longi.-r  to  niaturv  and  in  a  »hnrl  nen^on  would  not 
fill  well-  Thia  would  r««nlt  in  a  larger  porcentage 
of  IjuIIs  and  a  decrcaMi  in  weight  per  mi»umrc<l 
haBhel.  The  varietiea  with  short,  pliunp  grains  are 
early-maturing,  and  the  grains  will  invariably  be 
well  filled.  cunHe<[uently  the  percentage  of  hulU 
will  be  IctsA.  Howftver,  in  a  season  long  enough  to 
allow  thti  later  varielii*  pniperiy  to  maturv  ths 
grains  wonld  be  w^dl  filled  and  the  percentage  of 
liuil  would  be  k'SH,  HO  that  in  general  this  perount- 
age  will  be  affected  more  or  less  by  the  chaisctcr 
and  ti;ngili  »f  the  growing  season. 

Probably  a  majority  of  the  varieties  grown  in 
the  United  Statos  at  the  prfsont  timit  are  the 
having  abort,  plump  grains.   While  thu  yields  an>j 
not  always  greater,— in  fact  may  in  good  bgosobsi 
be  Icsa, — they  have  the  advamtagi^  of  ripontng  •arty 
enough  to  escape  storms  and  rust*  which  oft«n 
come  on  a  little  before  harvcBliog  time  and  tvod  to, 
lessen  the  yields  or  in  ttome  caaea  utterly  destroy 
the  crop.   The  avorage  percentage  of  grain  to  bull 
fur  American  vsrietfes  is  stated  by  Hunt  in  "Tfae 
Cereals  in  America"  to  be  70  per  cent. 

Varidjj  Ui  mm. 

In  choosing  a  variety  to  sow,  th«  end  in  viev 

tn  secure  the  higheat  pnfuible  yield  of  the 


Fig.  no.    lADS,  ■l«nA»r  benitU  iMiod  in  tta  uur-tutortu 

vailetlM  of  uiu.  Atio  illuitmitii     ■Inulr"  o>i>. 

grade  of  grain.  To  do  this  a  variety  moat  be 
chosen  that  Is  suitud  to  the  local  conditions.  The 
shorter  the  season  the  earlier-maturing  must  be 
the  varif^ty.  Thora  ar«  many  well-tried  varictitii  of 
osts,  and  with  a  little  care  succea*  may  be  had  in 
growing  any  of  thum. 

At  tn«  Ohio  Station  it  was  found  that  vorieties  i 
of  the  Welcome  group,  with  short,  plump  kemeld 
and   open   panicle,   gave   the   highunt  yields   per 
acre  and  the  heaviest  weight  per  measurvd  busliel. 
In  A  t*n   yi-Ars"  trial   th«   following  were  found 
to  be  the   best  variet](>s   in   the   groupy   raclctng 
ja  tho  ordor  namc^ :  Amc-ricjui  Bannftr,  Impron-4 
American,  Colonel  and  Clydesdale.  Of  thnw.  tho 
American   Banner  hns  l>een  recommended  by  tfo 
experiment  stations,  which  is  more  than  cut  be  soU 
of  any  other  variety.  Other  highly  reoommendol  ^ 
varieties  are  the  Swedish  .S^loct.  White  Ilonania», 
Lincoln  and  Siberian.    In  Wisconsin,  the  Swedish 
Select  oats  faav^  averaged   ten  biuhela  more  per 
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■era  Uiu  vlhtr  varlaUe*  rtowd  in  the  AantK  locali- 
ttah  tad  lltTB  yielded  m  hi^'h  a*  vlchty-live 
bluhela  per  sere  in  aeveral  iiuttani'^ii.  In  Mnntanti. 
th«  umc  onU  hitvn  yiitldccl  ovor  one  hunting 
bvsbete  per  acr^.  T)i(uie  oau  voulrl  ho  w«l]  Ruited 
to  any  oat-tcru wins  section  i>f  tlie  I'nitvd  t>tate«. 

In  u  M'ritsof  triiilt  ut  tJiv  Ontartv  GuiwnniL-iit, 
fetation  thip  Siht'rian  proved  to  bo  the  best  of  one 
hundivJ  varic^tifs,  aiM  on  Caniulian  farma  yielded 
an  average  of  eighty  or  mnru  bui()iL>lit  pvr  ai-ru. 
The  yii'id  of  oats  jmt  at-ns  in  highQr  in  Caniida  than 
in  the  Unitwi  StatM,  one  hiindn.-il  buBholg  or  moro 
per  acre  beitic  not  unc-immon. 

Tbu  Sixty-Duy  out  k  rapidly  coming  into  favor 
in  aome  regione becauRf  of  itHearlineiu.  It  matures 
sIk  to  twclre  days  earlii-j-  ttuni  Uk-  orrtlriHry  varit- 
tiefl.  The  straw  iii  shurt  and  lh<-  ki-rnt^l  Mieod^r. 
Itji  early-m^turinft  qualities  mnke  it  valunbb  in 
M<ctiom  whi-Tv  t!ii>  oiitu  art>  «iilij>ct  lu  riwl,  (w  it 
matures  b«fore  the  severe  attacks  of  nnt  cum?  on. 
Its  rthurt  tttraw  also  |>ruvunt#  1udf:iiiu  to  a  lurgu 
extent.  The  vfirifty  known  aa  Kheraon  ia  practi- 
cally identical  with  Sixty-Hay. 

New  varteliea  in  the  I'nited  States  are  largely 
introdactions  from  Kuropan  countries.  To  this 
ftlsa  18  iloo  the  larg«r  shari"  of  tin-  improveirnint  in 
the  cfOT,  thoajih  many  line  varieties  have  been 
MUbliencd  by  cir<.-rul  brH-dint;  and  ^c-lvction. 

Ottta  for  the  Suutharc  discussfd  for  this  occaai&n 
by  H.  N.  Slarrit-a ;  "At  th<?  North  thens  is  a  wids 
varietal  range  from  which  tu  c1i'j<we,  although 
throughout  the  »oDth  Atlantic  and  (Julf  states  the 
tut  of  available  [irufllablti  varieties  shrinks  to  a 
lean  half-dosiiD,  or  leas.  This  d(»8  not  mejin  that 
all  of  thf  n(>rthi:m  standard  variotii^s  (with  the 
exception  of  the  few  above  referred  to|  cannot  be 
grown  at  the  ^mth.  In  many  lut..ilitien,  whi^rct 
cltmut«.-.  soil  and  s|iceial  environment  chance  to  lie 
favorable  they  <or  in«it  of  them)  may  be  readily 
grown,  some  of  them  vi.Ty  Hutiw-ssfully,  Yet  it 
may  be  safely  asserted  that  but  two  varietreH  are 
•0  vastly  BUperior  to  all  othor*  thist  th.-y  arc-  now 
pxtwn  to  the  practical  exclusion  of  the  othera. 
These  varietiea  are  Tcxah  lli^  Kiiflt-tVoof,  with  itA 
olT»princ  A ppler  pluntt-d  alinij!«l  entirely  in  thufall, 
and  the  Burt  for  spring  planting. 

"Tho  two  formi'r  are  viyunms.  mbudt  and  pro- 
doctive  with  a  ht>avy  he»il.  The  Burt  is  of  value 
ob\j  beeuw'  it  will  always  grow  tall  t'nonK^  t/i  b<v 
CThM  or  reaped  cv«n  on  thin,  j»-ot  land.  Its  head, 
however,  is  very  light.  Yi-l  even  Burt,  in  common 
with  alt  other  spring  uat<<,  muitt  evi-ntually — ami 
probably  very  soon  be  abandoned,  since  the  adop- 
tion at  the  tVinth  of  the  'ojwn  furrmw'  mt<thnd  of 
•tHidlng  will  render  Mpring  pluiiliiig  no  hmger  neces- 
sary, and  Appier  will  thud  ri^main  practically  the 
only  representation  of  the  oat  at  the  South." 

Culturr. 

Seut.—\a  genera),  the  variety  ta  not  eo  impor- 
tant aa  the  care  and  aelection  of  the  Mwd  after  the 
variety  is  ectablbhed.  Any  variety  suitable  tu  the 
locality  can  be  made  to  yield  well  with  eareful 
wdttRtion  and  grading  of  WK>d.  What<>vcr  thv^ 
variety,  it  is  impertant  that  the  seed  be  of  the 


highest  grade.  nigh-grinJc  si*d  consists  of  plump, 
heavy  grain,  free  from  weed  seeds  and  other  foul 
materials  and  rt-Mixtanl  to  fungouK  di»oaM-^ 

The  iteed  shoiiM  be  run  through  a  gi.Kid  fanning 
mill  to  remove  whm!  acivis  and  dirt,  then  through 
the  mill  aKain,  so  fvt  that  all  light  oats  will 
bo  blown  over,  .^t  Ihi:  Ohio  Kxperinient  Station 
it  was  found  that  when  the  light  oats  were  blown 
out  in  thi*  way  and  sown,  they  yielded  it.ij8 
bushels  of  grain  and  i  1 1  poniidt  of  «tr3w  letv  [>er 
acre  than  did  the  heavy  grains  secured  at  the  same 
HH>parnti»n.  The  h<'avy  grainii  also  yi.ddcd  1.54 
bushels  more  per  aero  thnn  grain  sown 
juBt  &»  it  ourue  froia  the  tliKMhing 
machine. 

Zavitx,  of  the  Ontario  Agricultural 
College,  conducletl  :in  eleVen-yiMir  ex- 
periment to  determine  the  effect  of 
a  conslunl  sideotion  and  sowing  of 
heavy-weight,  plump  grains  in  con- 
triiHt  to  light-Weight  grain.  He  fonad 
that  at  the  end  of  the  eleven  >'ears 
the  yii'ld  from  the  former  was  sevetitv- 
seven  bushels,  ami  from  the  lHtti>r 
fifty-eight  bushels  [wr  acre.  I'rofessoi 
SUvitz  oxprvjMeii  hiii  belief  that  the 
yield  of  oats  could  eaJiiily  ha  increased 
l->  per  cent  by  careful  brt^nling  ami 
rejection  of  the  eeed.  Itio  oat  crop  »f 
the  United  States  in  1901),  in  round 
numlwni,  was  9.'*,000.(X>0  hu*h<'ls.  An 
increase  of  la  per  cent  would  be 
142.5iHl,ono  hoghelg.  The  awrage  prico 
for  oats  in  I'Mh  was  about  twenty- 
Bi'ven  cent».  This  would  mean  an  addi- 
tion of  $3S.475.0O0  to  the  vrealth  of 
the  farmers  of  the  United  States. 

The  seed  should  be  treated  for  the 

Iirevonlion  of  sniiit.  In  many  fields  the 
LBS  from  emut  amounts  In  io  [H-r  eent 
or  more  of  the  crop.  The  treatment  of 
tho  aeed  for  smut  is  mort^  important 
than  farmers  aa  a  rule  are  willing  to 
hvlieve,  [n  the  yejir  iy('2,  by  idow! 
ins(N.-eLion  of  many  fields  in  the  state 
anil  with  thuc^Hiperation  of  graduates 
of  the  I'ollege  of  Agrientture.  it  was 
found  that  17  per  cent  of  the  crop  in 
Wisconitin  wan  do<iltroyt^d  by  smut.  The 
yield  of  oats  in  WinconMin  that  year 
wan  !)r),(KKI,<>(XI  buhhels,  which  may  he 
cunnidcnTtl  tut  '>nly  80  jier  cent  of  a  full 
crop.    |See  below  under  fii*MUi^\ 

Tlie  Kveii  fihoiild  be  tftated  aa  to  itA 
vitality  or  germinating  power.  A  siia- 

flo  form  of  wed-teater  ia  ahown  in 
'ig.  2!0  and  dMcribed  on  page  l-ll. 
Another  tester  ia  shown  in  Pig.  S91.  If 
the  toeter  is  placed  wherv  it  will  be 
expoaed  to  ordinary  room  temperature,  or  70"  to 
aa  Pahr.,  a  good  germination  of  oats  ahould  l>e 
obtained  in  three  days.  Using  one  hvndrMl  nvds 
to  begin  with,  the  number  that  germinate  will 
roprwient  the  percentage  of  germination,  which 
should  be  07  per  cent. 
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In  casei  in  which  tbi>  vilatitv  in  )owur  ttiiin  timt, 
it  will  be  nt'ciwwiry  to  .*nw  more  sted  pt-p  acre. 

There  i)  no  qucntiou  that  if  care  i*  tiAi-d  in 
selectinn.  clejiRing  and  treating  the  seed,  and  in 
the  prvpiirnlion  of  thu  isuil,  »nU  nhoM  cru^'  l)ctti;r 
in  yield  and  (|uatitj  fr«m  year  to  year.  The  ea»o 
with  which  *i>-il  CATi  \>v  jirwnrwl  ajid  the  larlc  of 
knowtmljje  cont-^'rniMjj  llii'  best  iriL'tlnHln  indutrt^e 
many  a  fanner  buihanjf*  his  swd  wht-n  by  cara 
iiTiil  industry  hi.*  might  himself  produc«  ^i.hI  an  £om1 
an  any  he  hiiy^. 

In  an  vifurt  to  tt-ach  the  young  turmcn  the 
importnnce  of  gmxl  seed  and  the  proper  methcuis  of 
auloctlon  and  gmdiii^,  many  of  the  aijricnIturaL 
C(^>tli!({i'H  have  tJiki'n  up  thy  aludy  of  the  jjrain  liy 
thff  iiae  nf  Rporivfanis.  A  thurough  understiLndinR 
nnd  Bp]>licaliiin  of  all  tho  prirciplo«  of  the  scnre- 
«ard  will  enabk-  any  one  more  intelliKeiitly  to  take 
up  the  work  <if  iniprovinc  thu  oat  iTup, 

I'rcpanUinn.  of  the  iotd-hcd.  -  Oats  dotnand  cool 
weathfr  and  ahundance  of  iiifiistiirc,  «n  that  the 
Bouner  thi'V  ir:in  hi>  »own  in  the  spTint;  the  bettor. 
The  nmount  of  wati>r  taken  from  the  soil  by  oata 
«xceeda  that  iim^d  Hy  n.nyflth<T  of  our  important 
<rops.  King,  at  the  Wisconsin  lIxpL-riraent  Sta- 
tion, found  (hat  oitts  rumuved  from  the  »uil  504 
pounds  of  water  t«  each  piumd  of  dry  mutter  pro- 
diiciii.  Of  course  a  part  of  this  nioi.*turi<  passes 
from  the  leaves  uf  thu  pbnt  thruugh  IranHpiration, 
and  from  the  soil  by  fiva[iorati«n.  hut  thm  amount 
1«  very  gri?ut  and  demnnatratea  the  need  of  Retting' 
the  ^ain  into  the  soil  ao  early  in  the  suaj^un  aa 
pojisiblc,  while  the  moisture  is  still  avai hihla. 

In  ca-'fes  where  the  m'oiiinl  hiw  K-en  full-pli>wed, 
the  stirriiiK  of  the  boiI  should  hcKin  a*  early  in  the 
spring  aa  it  in  possible  for  ti-ams  to  (let  on  the 
land.  The  vjilim  uf  early  stirring  t«  form  a  soil 
mutch  and  thua  prevent  the  evaporation  of  mnia- 
torv  wad  well  ehown  at  tho  Wii>coni<iD  Station. 
Profeaaor  Kinp  iisv^  two  plota,  side  by  fiide,  both 
of  which  Were  aliku  at  tlw  liejriiiniiit;.  On  one  tho 
hardened  or  packed  crust  wa3  allowed  tfl  remain. 
On  the  nth(-r  tli>t  ftirriri^  prm'<!»i  wa.*  licKiin  ax 
soon  SiX  pra«.-tie:i ble  and  tho  Hoil  mulch  earefully 
preserved.  It  was  found  that  th*  pvaporation  of 
Tnoifitnre  from  the  un^^tirred  pint  was  enomiftuo, 
amonntinc  to  UW  tons  jtsr  acn;  m  seven  days  or 
at  thu  ruto  of  thirty  t(in»  per  day.  Nothing  louM 
indicate  more  clearly  the  shortsightedness  of 
a'lowinK  the  land  tn  Vw  witJi  a  pai-ktn!  aurfac*  W^ 
cause  »  little  extra  Lime  would  be  rujuired  to  keep 
it  in  priipt^r  condition.  Thi^  extra  labor  would  be 
well  ropAid  by  the  increase  in  cn-p  due  to  the  wise 
conaervation  of  moJdttiri;  and  the  destruction  of 
weeds. 

While  oatK  will  do  well  after  rom  with  only  a 
Riirfacu  di»ikinu:.  increased  yields  will  undoubteiJIy 
be  obtained  when  the  jp'onnd  is  plowed,  eapecialiy 
if  thft  soil  ijt  nntiirally  very  cnmpAct.  The  ft^fil-bcd 
should  be  in  (i*jd  tilth.  AithouEh  oat«  will  produce 
well  on  piHin-r  sraileu  of  foil  than  imy  othur  uf  the 
cereals,  a  careful  preparation  of  the  seed-bed  will 
be  amply  n^paid  hy  increai^ed  proilucti«n.  The  seed- 
bed shuuld  lie  compact,  and  on  rather  light  soils 
rolling  may  be  necessary.   Should  the  noil  be  wet. 


liowover,  roiling  islikely  to  iiack  it  to  the  etclucion 
of  proper  amounts  of  oxygen, and  even  to  the  point 
whare  th<>  young  planti  will  In-  nnnhlo  lo  roarh  tlu* 
Eurfuce.  In  uU  cases  rolling  should  be  attended 
with  caution;  and  a  Uyht  draeging  afterward  lo 
preserve  the  soil  mulch  is  to  he  recommended. 

l-Wlilixcn.—  Oats  do  l)e«t  on  soila  that  are  nnt 
too  furtile,  and  the  dirout  applicstiim  of  ferit liters 
is  generally  inadvisable,  as  it  ia  liable  to  prr4]iie« 
lodging  of  thi-  grain  and  ciin.«f(iui-nt  loss.  When 
oate  are  grown  in  a  rotation  following  com  which 
has  lietsi  mnaiirvd,  there  ti  no  nvnl  of  manuring 
the  ouU.  OS  enough  pliuit-food  will  still  be  availa- 
ble after  the  com  crop  has  h<«R  removed.  On  fioitit 
loo  poor  to  raine  gnol  cr^jps  uf  oatj^  thu  ap|ilic3- 
lion  of  barnyard  manure  at  the  rate  of  ten  tti 
twcnty-fivio  loada  p.'r  iicrp,  or  of  a  ictandnrd  com- 
mercial fertiliEer,  would  put  the  s-^il  in  good  condi- 
titin.  A  etatidanl  coinmi^n-iiil  fertillKer,  scconling 
to  Hunt,  is  "ono  that  furnishes  ten  to  twenty 
ponnd.^  I'ach  of  ammimi.i  and  potash  and  thirty  tn 
itixty  pounds  of  pliwphoriu  acid.  This  can  be 
obtained  by  applying  i''i()  to.'MIO  pounds  of  a  com- 
nn>rcia]  fiTtiliziT  containing  4  p«r  wnt  of  am- 
monia, 12  p«r  cent  of  available  phoephoric  acid  and 
■1  per  cent  of  pota.->h."  On  soils,  auch  aa  sotDc  of 
those  in  Iowa,  Illinois  and  other  state!*  of  tho  corn- 
belt,  and  in  some  of  the  easti-m  atatea,  where  coa- 
linuous  cropping  ha*  lowered  the  fertility,  it  may 
be  necessary  to  increase  the  percentage  of  nitro- 
gen in  tho  fijrtiliwr.  Coramorcial  firtiliserw  may 
beat  be  applied  with  a  fertilizer  attuehment  to  the 
grain  drill  and  .it  the  time  of  sowing  the  grain. 

All  in  all,  o&ts  ntW  little  fertilixAtion.  Tbe 
Ohio  Exjterinient  Station  (Circular  ii4)  fonnd  that 
while  the  :uJdition  of  a  complete  ferliliiar  to  oats 
increaaod  thtt  yield,  the  incn^aan  failed  to  pay  for 
the  fertiliiter  in  one  eiise  und  hardly  paid  (^ipvnaea 
in  anothvr.  It  was  found,  however,  that  vbea 
phosphorus  alone  wud  used,  n  marked  incnaet 
resultt-d  and  at  a  prollt.  The  fertilizer  applied  will 
hnve  to  deiK^nd  on  the  twil  and  la  largely  a  mattvr 
of  judgment, 

f)f}ilh  nf  nffiiinij, — Thp  proper  depth  to  now  the 
seed  and  the  heat  method  of  sowing  will  depend 
mnchontheaoil.  Hettifrr<--^alt8  have  been  obtained 
hyshallow sowing.  The  lllinoie  IiZxperiment Station 
in  a  six  years'  trial  hna  fonnd  one  inch  to  be  the 
best  dcjith  at  which  Ui^ownnUt.  This  wafl  corrobo- 
rated by  the  Ohio  Exi)eriment  Station,  where  seed- 
ing at  s  depth  of  ono  inch  gave  a  yield  of  3.56 
bushels  mure  per  acre  than  when  the  grain  was 
Rown  two  inchi-a  dofp,  and  7.73  hashob  moro  than 
when  eown  throe  inches  docp.  All  thingtt  taken 
into  (iinsidi.'^rution,  drilling  is  the  b«et  way  of  seed- 
ing when  the  seeil-bed  in  properly  prepared,  becaaae 
the  depth  of  st^ding  can  be  made  more  precise  and 
uniform.  No  esjiecial  advantage  h.i»  h«en  found  in 
ordinary  drilling  over  broadcasting.  Large  ar«aa. 
however,  nro  now  drill'Cd  on  old  c^om  land  by  using 
disk  drills.  Broadcasting  in  this  manner  neceesi- 
tates  sowing  jiUghtly  mi'n;  .lee*!  per  acre. 

It  is  well  in  all  casea.  to  follow  the  iwedor  with 
a  harrow  to  aid  in  covering  the  seed  in  the  caM<  of 
broadcasting,  and  lo  level  the  eotl  In  any  case,  as 
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Vlll  MtCftfd  fa  pn>M^nniig  the  best  io:l  mulch.  A 
oonmM  hUTOW  or  drag  with  tt^lli  m-t  lit  an  nngld 
of  4r>°  maktfl  a  good  IodI  for  the  puriHwy, 

Itttte  <if  iw/t njf.— Thi;  rate  jK-r  acre  at  which  thw 
se«d  flhoDld  Im  sown  will  tlvpvnd  largrly  on  the 
location  and  the  )>n*|>aratiori  of  the  Aoetl-bed.  Oat^ 
stuvt  aUundaiitly  unit  tixikutmns  nrt-  th»t  a  niajur- 
ity  nf  farroiTB  sow  too  much  bbwI  per  acre.  Kxjieri- 
nivntM  at  ti'n  oxpTimcnt  xtaLions  have  lr>d  to  thn 
reTuranieD'latiun  of  L'ii^hl  tooixt^HMi  y^V.*  to  th(> 
acri-.  with  an  av^raRo  of  ten  pecks.  When  the 
ee«d  is  clcun  and  well  graded  and  the  viability  ie 
high,  ti^n  \v.cUa  to  thi!  acre  ehould  bo  smpla  In 
ihi-  corn-bidt,  where  out*  an*  suwn  »in  cm-n  e:n>uml 
with  only  a  mirface  disking,  il  i»  customary  to  sow 
four  bnatlicU  of  m-eA  jitT  acre :  and  in  Scotland  nti 
hi|;h  as  sev«n  and  on(<-half  bu»h(<l«  jwr  acre  are 
jown. 

flan  in  the  rote/Kwi.— Fow  cropa  fit  into  rota- 
tioim  in  all  part«  of  the  ronntry  lut  well  nt^  do  oaUi. 
In  the  WlmI,  where  wheat  is  sit  larEi-ly  tf"**".  we 
find  the  followinn  rotation  :  f'orn.  oats  and  wheut 
each  on«  year,  and  clover  and  timothy  two  years. 
In  the  ci'ntrul  states  wo  hnvo  corn  and  iiutn.  each 
one  y<;ar,  and  clover  and  timothy  two  years.  Thia 
rotation  pr^<>ininat<^s  alKO  in  the  corn-helt,  hut  is 
thi-re  Iialt]«  to  variation,  Rurh  as  corn  two  yearn, 
oatd  one  year,  clover  one  year  orctuvcrand  tinn>- 
thy  two  years.  On  many  farms  in  the  corn-belt,  a 
thme-year  rotation  of  corn,  oats  and  c!o\*r  ii« 
practiced,  whttf  some  uf  the  more  Bhiftletut  farmers 
maintain  a  two-yoar  rotation  of  com  and  oata. 
This  latt«r  costom  in  time  is  certain  to  deplete  the 
furtilily  vt  Uio  land  and  should  be  eondLTninvd. 

^utfiern  formers  UM>  onbt  in  tho  rutjition  with 
com,  cowpeaa  and  cotton.  Thene  are  combin<rd  in 
rsrioDR  wayit,  but  th»  moxt  common  method  Is  t4) 
sow  cowi)Bii8  with  corn  the  firKt  year,  putting  the 
OOwpMS  betwci^n  thn  rnwa  of  com  and  harvrttting 
tb«in  for  tho  ^rain.  Thi^n  falUnwn  oats  ari>  re- 
moved in  tinw  the  next  eummer  to  put  on  a  crop 
of  cowpeue  which  is  cut  for  huy;  this  crop  is 
followed  by  cotton  one  or  two  years,  depending  on 
soil  condition!). 

Shbtniufnl  eart.-  Aft^r  the  grain  is  up.  nothing 
further  ni>ed  b"  done  until  harvest  timo  in  an  ordi- 
nary season.  When,  however,  moirture  is  very 
abundant  and  the  foil  fairly  fertile  it  may  bu 
advisable  to  clip  back  the  oatit  sHfjhlly  to  prevent 
Irtlginji'.  Thia  del.iys  the  riju-nine  aomewhat,  hut 
may  oiivial*  a  heavy  low  from  ImlifiitK.  The  Iowa 
Experiment  Station  found  (Bulletin  No,  d3)  th.it 
culling  back  to  the  third  loaf  from  tht)  ground 
when  moDl  of  the  plantii  harl  five  leave))  nut  only 
increased  the  yield  eleven  and  ont'-hnlf  busheU  per 
acn-  over  that  which  woe  not  clippL-^l.  hut  thu 
grain  remained  erect  after  that  which  waa  not 
vlijiped  WAA  Iwlly  lodged.  Thi.>  cutting  back 
delajed  ripening  four  day*,  ao  that  little  rUk  was 
run  in  clipping 

Ilarnriing  and  Otrahing. 

The  time  to  harvest  oats  is  when  the  grain  has 
jvst  paaMd  trnin  the  "milk"  into  nhat  tei  l^alled 
the  hard  "doogh"  stage,  or  a  very  little  later. 


When  cat  at  thin  atage  and  aet  in  round  .ihooks, 
coPen^l  with  rap  Rhoavm,  tlie  host  c|unliiy  of  ^ala 
will  be  obtained.  Weather  conditions  and  the  envi- 
ronment muat  always  lie  taken  into  couHideration, 
and  if  the  seueon  is  unfavorable  and  weeds  are 
abundant  in  the  crain  it  may  be  more  profitable 
to  M-t  the  gruin  in  lung  uncuvertd  sbockrt,  thus 
giving  the  bundles  a  better  exposure  to  wind  and 
sun.  Circum«tanc*«  ami  the  jod^ont  of  the  farmer 
mujit  indicate  the  be»t  treatment  for  Iho  grain 
in  the  interval  between  catting  and  stacking  or 
threshing,  as  the  case  may  be. 

Uany  nf  our  fannerH  atill  hold  to  the  old  regime 
of  stacking  all  the  grain.  Oat«  may  be  at»cki-d  a 
trifle  greener  than  ttiey  may  be  threshed,  as  they 
will  Htand  n  pretty  Rvvi^ro  hi-atJng  in  the  stack 
without  injury.  If  ataclieil  while  in  pro|ier  con- 
dition there  ia  no  quejition  that  grain  will  be  of 
the  vcrj*  finest  quality,  other  things  considered. 
Thiamtithod  has  the  advantage  (bat  the  oats  can 
bu  taken  carvof  at  the  pni|M-r  time. and  are  not  in 
danger  of  storms  and  other  injurioni!  influena-x. 

It  18  rapidlv  tiecnming  the  cUHtom  in  many  parta 
of  the  United  ^tatett  to  thresh  thi*  oat«  fnim  the 
field.  If  the  weather  is  favorable  so  Ihnt  the  grain 
bMomvs  thoroughly  dried  before  threshing,  this  is 
ondimbtedly  the  more  economical  methotl  of  hand- 
ling the  crop,  ae  it  tuivw  time  and  labor  when  both 
are  at  a  premium  on  tho  farm.  No  i-»ptvial  loss  in 
appearance  or  (juality  will  beHUffered  untofUBtarma 
occur  during  the  time  whll^  the  a&\*  anf  utiinding 
in  the  shiM-k.  In  this  caae  there  will  be  a  change 
in  culor  which,  while  not  detrimental  so  far  na 
feeding  is  ci^acerned,  will  injure  the  market  value 
of  the  grain.  If  the  stomia  are  eeverc  and  tho 
bundleii  fail  to  dry  out,  the  grain  is  liable  also  to 
Btart  growing,  which  will  injure  it  from  every 
standpoint. 

There  nri>  drawbacks  to  this  oyHtem  of  threshing. 
Often,  to  secure  the  services  of  machina  and  crew, 
the  farmer  must  threeh  before  hia  grain  is  fully  dry, 
or  he  has  to  wait  too  long.  In  one  cum-,  the  erain 
will  have  to  be  stirred  ia  the  bin  or  it  will  neat. 
In  the  other,  the  shocks  are  exp(w«d  to  the  autumn 
storms,  and  the  quality  of  the  grain  is  impaired. 

Prtioauti'in  shutild  always  hi-  taken  to  soe  that 
the  thr^fihing  machine  is  cleaned  thoroughly,  so 
that  there  may  be  no  mixture  of  grain.  Especially 
is  this  true  when  barley  has  been  the  last  grain 
threshed,  as  we  have  not  yet  been  able  to  find  a 
RiHcbine  which  will  make  a  close  separation  of  oats 
from  barley. 

(latt*  Rhnulii  yield  on  nn  average  fifty  to  seventy 
buflhelB  pr  MTV  in  the  northern  stnte«.  In  many 
of  the  Houthem  states  the  yields  are  as  low  as  ten 
bushels  per  acrv. 

fc'nrmirt. 

IHxnijR.— The  principal  diseases  which  affect 
oaUi  aro  rust  and  smut.  Tht>  Kmuta  of  oats  are 
of  two  formd,  the  cln««d  jimnt  \V*tUago  Un^in, 
Jens.),  and  the  loose  smut  il'tliia$t)  nvena,  Jens.1. 
Ootb  forniH  do  serious  damagi-  when  allowt.-d  to 
develop.  The  loose  smut  attacks  the  entire  head  of 
oats  and  turns  it  intoapores.  The  closed  smut  alTerts 
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onlj-  thu  kcmt-'ls  and  is  leM  ftpparent.  BoUi  fomiB 
can  lie  i:oin[ik'l«ly  iirerentad  hy  either  the  fi>rButd»- 
hyi3i;orthe  Ik >t-waUir trwitrnont.  TlieformaMehyde 
irt^atmttnt  eonsixtit  in  submer^in^;  tlie  mn-i  t;rain  fur 
l«n  miniitea  in  a  solution  miuli'  hy  uninn  nae  pint  of 
formal ci<'hyclif  to  lliirtj'-six  t^iiliorut  of  wnU-r.  This 
amount  of  Boluliun  will  tri-at  forty  bush«1s  of  oais. 
The  hot-wiitvr  tr^-alttient  c'liwrsts  in  subtinjrciiijif 
tbu  »«d  in  wttttr  at  Ul,'!^"'  Fuhr.  for  t«n  minutes, 
[See  under  liarffii.]  In  either  i-aae  the  aeftti  may  be 
put  in  l.iiiski'l.s.  Kiinny  nack-t  or  any  vtKtvl  wlirrh 
will  allow  th«  water  to  penetrate  reiniily.  After 
mmovin)!  frnm  the  solution  or  nutter.  a.-<  thecaMi 
may  I*",  pmt  tht?  (jrain  on  the  Ihrewhing  Moor  and 
allow  it  partially  to  ilpy.  Then  Uy  opening  the 
drill  ur  acuilur  ^uSicicntly  to  ulluw  for  (Hl-  swelled 
condition  of  the  Kraio,  it  may  L>e  sown  at  the  UKoal 
rate. 

There  »re  two  kinds  of  rurt  (See  liTtral]  nbich 
attack  th«  K^'twing  oa.ts.  One  of  liu-st:  in  the 
"crown  "  or  "orange  k>af "  ruBt.  It  allwrts  only  the 
leaves  of  the  plant.  The  othtT  is  known  as  the 
"blAck  frtonn"  runt,  nnd  thin  i.-i  th«  ont-  which  do<j« 
BerioUB  damaice  to  the  crowinc  erain.  The  ruflt 
Bpor«s  obtain  ]odi:rnt'iit  on  the  t<.-:iiirlt'r  eilenii^  of  the 
young  plants,  penetralt-  to  the'  interior  and  there 
proJnce  new  sporvs  in  (|u.tntiti(t.<t  so  ip-eat  as  to 
nupst  the  stym-walU-  iiniJ  H|)]w«r  in  bliick  lint^a  on 
the  tturface.  It  in  often  very  difUcult  to  clintinRuish 
biitweon  thifift  two  varii-tii>.a  of  ruitt,,  for  co«h  ha."  « 
ni  and  a  black  fitap^e.  Neither  in  the  rt^d  or  black 
BtaE«  does  the  "orange  luaf"  runt  do  surious 
dunnage,  nor  doua  the  red  Blncc  «f  the  "black 
fitcm"  Tiinl.  It  Ia  thi'  later  or  lilai^k  Ktain'  of  tin- 
"black  Hlein~  runt  that  does  ei<|)ecial  hsimi  by 
nappinR  the  life  from  the  atem  and  prevftntinp  tho 
"filling"  of  the  (jraind.  Thu  damajic  may  extend 
only  to  a  partial  prevention  uf  thefillinK.  or  a  total 
faiiurvi  of  the  rroji  may  rfsull. 

A  very  moirt  season  furniMhes  the  best  condi- 
tion for  the  jfTowth  and  development  of  the  mat 
Xn»,  anul  this  \»  the  tvason  why  ruxt  iit  more 
indant  in  such  seajionB.  It  also  explains  why 
grain  In  low  pnrt^  of  th<'  field  i»  moro  fvirinunly 
affocted  than  is  that  on  the  more  elevated  parts  of 
thu  tianK'  &M. 

Only  by  (^rowiDg  vsrietiea  of  oata  which  ara 
mnt-re«iHtant  or  whii^h  mjiture  so  tiaxly  that  th« 
f^ain  fills  before  the  devaslaliag  iiitage  of  the  mat 
arriveB  can  the  loss  from  the  nisi  be  avoideil. 
VariotiiM  of  oat*  ar*  now  ohtninitHf  which  arc 
practically  rost-proof,  having  shown  their  power  to 

8ri>dac«  veil  nndor  the  very  worst  rudt  conilitioae. 
f  the  varieliaa  of  oat*  which  mature  early  enough 
to  escape  serious  damage  by  rust  are  the  t>ixty-i>«y 
oat  previously  meotEoDHd,  the  Early  Burt  and  the 
Khorson  oata  While  none  of  these  is  as  witis- 
fnctory  aa  «imp  of  Uu<  latf-r  viiri*itin«  whwt'  the 
Istter  will  mature,  they  will  tindoabtedly  yield 
good  oropa  every  yuar.  With  the  lat^r-muturinic 
rariotiM  there  will  probably  bo  an  occasional 
failure  to  get  a  crop,  due  t«  attackti  of  mat. 

fiunfi.— The  oat  plant  itt  seldom  alLackMl  by 
inaecta  (o  any  appreciable  degree  except  in  ooca- 
8ional  Jiea^onR  when  chinch-bugs,  ttmty-vonns  or 


gliathoppen  art  abnndant.  The  ravsgefl  of  tb» 
grBBBhoppeiB  an  liard  to  avoid,  but  are  vf  .-lo  infre- 
quent occurrence  as  to  be  a  negligible  guantily. 

lioth  the  {'hincb>bng  and  the  army-warm  when 
once  Well  eHliibliithed  do  much  damage.  They  sturi 
at  one  sido  of  liia  field  and  move  across  it.  leaving 
deviwtalion  behind.  A  plowed  strip  of  sw-veral  feet 
in  width,  with  a  d««p  furrow  into  which  the  bags 
or  worms  will  fall,  will  oftvn  prevent  their  nsach- 
ing  a  neighboring  field.  This  may  also  bo  made 
more  efilcicnt  by  xcatterinc  tar  or  some  insect 
destroyer  in  the  furrow,  the  jNTpviidicular  tdde  of 
which  should  be  toward  the  field  to  be  protected. 
In  extreme  vtvoit  it  would  be-  well  to  burn  one  Held 
to  euve  the  remainder.    [l:>ee  page  4'2.] 

The  threshed  oat#  are  prohahly  1«b  aobject  t* 
atlacko  o(  iniwcta  or  worms  than  any  other  of  our 
IcrsiRA.  This  is  due  to  the  rather  thick,  Kinoath  and 
clo»e-filting  bulla,  which  seem  to  ward  off  nil 
attacks. 

Vm. 

Until  recent  ^oam  oat*  have  b«M  nied  mostly 
an  a  f(K)d  for  animals,  hoi-ses  especiallj  bsug  very 
fund  of  Uiem.  lar^  <|iiantitioe  are  also  fe<l  lo 
sheep  and  falttc  in  conjunction  with  com.  It  han 
bet-n  asserted  than  there  la  a  stimulating  principle 
in  the  out  which  gives  to  an  animal  lifo  and 
energy,  such  as  is  produced  by  no  other  cereal.  Be 
that  AA  it  may,  nat^  remain  pr^'mini^nt  aa  a  food 
for  hontea. 

In  Scotland  for  many  yeans  «nd  more  recently 
in  other  paitP  of  the  world,  including  the  ITnitcd 
StatM,  «at«  have  Uwn  OHed  an  an  article  of  human 
food.  Their  great  growth  in  popularity  ax  a  human 
food  undoubtedly  explains  in  a  large  degree  the 
immense  increjwe  in  produetirtn  in  the  yt-flrn  1880 
to  11^90,  which,  according  to  Hunt,  was  from  four 
hundred  to  eight  hiimln'd  million.-^  of  buahel»,  an 
increase  of  llTO  per  cent.  Certainly  none  of  the 
breakfast  foiMls  on  the  market  today  is  more 
nourishing  or  palatable  than  prt'iwrly  prepared  oat 
prod  uetfl. 

The  best  grade  of  OAtm«al  JB  mado  from  single 
oats,  with  as  small  a  percentage  of  hull  as  possible. 
The  plumper  and  heavier  the  grain  tbo  belter  will 
the  oatmeal  manufactua-r  be  Huit«d,  tvvvided  the 
hulls  of  the  grain  lire  thin.  The  maaufactiirer  will 
undoubtedly  Iw  willing  to  pay  an  incrtttaed  prlca 
for  oats  of  this  sort,  anrl  there  is  bete  an  oppor- 
tunity for  the  farmer  who  is  properly  aitnatco.  to 
make  a  tinancial  gain  hy  entering  to  the  oatmeal 
trade. 

UarkaUi-g  ami  markd  gradr». 

Other  thingM  being  eiiual.  tlie  host  time  to  market 
nats  is  at  threshing  time.  Tlieo  the  grain  may  be 
hauloil  directly  to  the  market,  which  sAvee  tlit 
extra  handling  cauaed  hy  placing  oats  in  the  bin. 
The  market  price  an<l  the  condition  of  the  grain 
when  threshed  will  det«miinv,  in  a  l*rg«  meoettR^ 
whether  grain  is  to  be  sold  at  that  time. 

The  price  rweived  for  the  grain  will  depend  at 
its  condition  and  the  use  to  which  it  b  to  be  put. 
To  command  the  best  market  price  any  in^in  mnA 
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he  nmnA  mA  ii«m(,  trm  from  VMd  Mela  ind  fnol 
maturiul,  and  have  a  f:i>od  color.  Oats  of  poor 
Alitr.  wlii-thvr  from  «x|K>0ure  tu  tttomis,  luoldini; 
in  tht*  litiinllt,  or  ovt-rhfaLiiig  in  rutui^k  or  bin,  will 
n»t  commami  the  bwtt  prices.  Oato  that  have  l>ei--n 
uverhe;it<^j  in  the  liin  wil!  W  "bin-burnwi"  ami 
dwcolortHj.  Thty  will  hv  injured  not  on!)  hom  the 
mnrkotinf;  but  from  Ihi-  fiM^ilinti  Htanilpoint  as  wHI. 
When  oate  are  biullv  iliac oliiriMl,  <-]i-v:itor  nii'n 
wfu-n  rwtirt  to  tn;alnient  !>v  sulfur  to  bleach  the 
grain  and  impruvi-  tin-  Fi|j[N-uraiii.'i:.  Tlji.i  kiavoa  the 
jtrain  in  w(if?»e  cnnrfititm  than  bt^forc  unJ  ia  a 
r»!|)rBhen«il>lt'  practice. 

In  spiti'  of  the  magnitude  of  the  oat  crop  in  th« 
Unitxil  St.iti-«  anil  the-  immentw  incrcaKc  in  produc- 
tion in  tho  l!U)t  few  y^nnn,  the  expfiftntimi  of  lh« 
erain  has  at^adily  lU-cTvatieil  and  the  imimrtation 
incr«AV(l.  It  M  vvidcnt.  thL-rvfcirt'i  that  thL-rt;  will 
Ui  a  irm>l  market  for  years  to  come.  It  nhould  bo 
ihv  aim  of  the  fitrtrnT*  of  the  Unlu-d  Stiit^is.  by 
more  scientific  Rowing  u.nd  care  of  the  rroii.  nut 
only  Ut  xDppty  th»  honi<>  di-mand  hut  to  build  up  an 
export  trade  au  well. 

Gra/kf.—  Every  grain  -  raieinn  state  haa  its 
grain-inspectioa  rulca  and  n.'^Uliun«.  TheiH:  an 
vvr>  .-similar  in  all  the  sLaLefl.  The  Illinois  (irain 
and  WarcliuuKeriininiiseiiin  haa  adopted  the  follow- 
ing Hradea  for  oats : 

White  oatK.  Noft.  1,  2,.T  and  4. 

White  clipped  oat«,  Xoni.  1,  2  ^nd  3. 

Mixed  i>atii,  Mos.  I,  2,  '-i  and  4. 

The  ru]c«  for  grudLng  rvud  as  follow* : 

"No.  1  white  oata  vhall  he  white. eotind,  clean, 
and  n-'iMunably  five  from  other  giiiin. 

"No.  2  white  oatA shall  be  xeV'Kii-eiKhthii  white. 
«w»et,  reasonably  cloos  sad  nMixiinably  (rw  from 
other  li^ins. 

"  No.  3  whit«  iMta  ahall  bo  iM«7i}n-«i|chtlu>  whitA 
but  not  tuSiciently  wund  and  clean  for  No.  2. 

"  No  4  white  oaU  shall  be  (n:virn-<'iehths  whit«. 
damp,  badly  damaRvd.  muMty,  or  for  mme  other 
causi'  nnflt  for  No.  3." 

For  clipp<^]  whit«  ual«  thu  »ame  rulos  apply  ex- 
cept that  No,  1  must  weiKh  thirty-eix  pounds,  No, 
2,  thirty -four  pounds,  and  No.  3,  twenty-eight 
pounds  to  the  mea«ared  biiehel. 

The  rule«  for  mixt-d  oaUt  aru  th«  eamc  as  those 
for  white  oat*!,  except  that  all  need  not  be  white. 
It  Ik  vtiiry  Mfldoni  that  a.  carload  nf  oaU  will  uraAm 
No.  1.  (if  the  four  gradi-R,  moru  of  N«.  3  ar«  re- 
ceived in  the  market  than  of  any  other,  and  there 
are  more  of  N«.  4  than  of  No.  2.  Thiini  in  no  ron- 
4on,  «xc«pt  lack  of  care  on  the  part  of  the  firowere, 
why  ih«  RtAJor  part  of  the  outn  shipped  should  not 
erade  No.  2  at  l<«»t  Sowing,  barresting  and 
thrt-shint;  at  the  proper  times  will  cau»e  many  onta 
that  now  trrado  No.  4  to  erwlv  No.  2.  Th«  market 

Kr\nM  f^nerally  range  from  three  to  five  cents 
igher  per  bushel  for  No,  2  than  for  No.  4  white 
oatn.  Tiitia,  a  fi^ld  of  olghty  iwr**,  prodncinf;  fifty 
buHhek  to  the  acre,  would  yieU  8,<*00  bushels  of 
oata.  A  difToTeocu  of  five  cent*  a  bu^htl  would 
increoae  the  value  of  the  crop  $400,  an  amount 
which  would  pay  for  the  extra  carw  and  labor 
invdired  and  leave  a  fair  praflt  buidtA. 
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The  "Open  Furrow"  Method  of  Seeding  Oats. 

Vie.  722. 

Ry  Huffh  A".  Starna, 

The  oat  in  yearly  boroming  more  prominent  as 
one  of  I  he  Maple  crop»  fur  the  southern  eotton-belt, 
ita  poftilion  beitij;  stnmtfly  ernphasiied  by  it«  en- 
Irancv  a?  an  indici-vn^nblu  factor  into  tbo  system 
of  "triennial  crop  rotation"  (page  9H).  In  the  pant, 
however,  o!»t<ulture  in  th«  South  has  biitrn  largely 
influenced  an<1  ita  Kreater  increase  checked  by  two 
d iHCoura^ini*  nlmtnclas:  (I)  Becaiuw  of  the  almost 
inevitable  drtiught  in  April  and  May,  spring  oiits 
are  not  .lucc^-wful.  On  the  poor,  stiff,  red-clay  land 
iKually  allotted  to  them,  aside  from  their  predis- 
position to  ru»t  undt-r  ttuch  circumRtAncas,  the  only 
variety  rcai'hinjr  a  hci}:ht  Milficient  to  crndlc  or 
reap  ia  the  "Iturt,"  an  oat  with  a  lengthy  »tem  Iwt 
a  li(iht  head,  and  thi-reforv  nnprofltable.  "Texas 
Ked  Hust-proof,"  the  Htandard  vuriety,  ia  unfitted 
for  sowing  on  poor  land  in  the  sprints  by  reason  of 
its  shorter  culm.  (2)  This  necvi>»itsteH  fall-plant- 
int ;  but  il  iei  u.tually  impi>iu<iK1ti  for  the  avi-raf^ 
farmLT  to  M-cd  dou'n  his  fall  v;il  plat«  in  time  for 
them  to  become  sufficiently  rooted  to  withstand  the 
frettu-ji  of  early  winter,  for  his  com  occupies  the 
land  that  should  go  in  oats  and  it  mu»t  be  gathered 
hi-for*'  lh<i  nr^'B  is  plitnUtl.  Tho  late  needing  which 
this  entails  renden  broadcast  and  hand-eown  fall 
oatit  «  most  uncertain  crop.  A  large  perc«ntaKe 
invariably  succumba  to  the  cold.  Difficulty  ha«  bc-cn 
experienced  in  the  one  of  the  seed  drill.  ITnfortti- 
nately.  the  extremely  long  awns  of  the  "Texss  Rod 
Kust-pnxiPoat.  and  uf  its  impro^W  progeny,  the 
"Appier"  oat,  caasw  the  soed  to  clog  in  the  delivery 
tot>M  and  to  produce,  in  eons»quiHic«,  »n  irregolar 
stand. 

Thr  rrmtdg. 

Th«  practice  of  the  "open  furrow"  method  of 
seeding,  however,  haii  transformed  the  uncertainty 
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of  a  fnll-tiown  oat  crop  into  a  reasonable  surety. 
It  has  Iwjen  expluilml  in  Gmiryia  for  aonm  fifttH'ii 
y*ArH,  and  althouj^h  it  made  slow  projiri'Ba  at  first, 
now  that  it*  adv«nta^C5>  arc  more  fully  rcalwod  it 
is  beicie  rapidly  adopted  \>y  the  public. 

Undur  this  syat«ni  gniin  nia.v  bu  HcLt1t,il  06  late 
as  th«  \n.^t  week  lis  November  with  the  assurance  of 
a  good  Mtand  and  of  the  crop  passing  the  winter 
uninjurid.  Throughout  the  cottun-belt  the  knt; 
from  the  "winter-killing"  of  hand-oown  fall  oata 
rai)t!«»  from  one  crop  ia  two  to  one  in  thrw, 
cfiuivak-nt  to  an  annual  averjico  Ioha  of  at  Ivast 
■10  per  cent.  With  the  "open  furrow"  nicthod,  an 
annual  averajre  loss  of  4  per  cent  would  seem 
to  he  an  excossiv*  eMl^mutw.  M(>r«wvi>r,  the  yielil 
ia  relativL'ly  greater,  while  itA  additional  cost  is 
eomparativt-ly  nmdorotc. 

Details  qftke  "openjStrrow"  rtu/hod. 

The  detail?  of  the  procefiS  are  aa  follows  :— The 
corn  land  i>f  thw  pri'vimia  yvixc  is  well  broken 
and  harrowed,  preferably  in  the  first  or  (tocond 
woek  in  Oetob«r.  The  implement  at  timt  yxstd  for 
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ViK    lij,     "l>p«n  tunow"  Mi-growine. 

planting  was  a  light,  om-horse  combination  aeeder 
and  fertilizer  distributer,  seeding  and  at  the 
BiiniL-  timo  rcrtiliKing  only  one  row  at  a  time- 
It  was  pri>vided  with  a  »is-inch  "shovel"  plow- 
point  to  opeiii  the  furrow,  into  which  wttie  drilled 
Beeil  and  ferliliitT  toguthef  from  »i>j»aratt>  hoppers 
and  in  any  denired  quantity.  The  covering  waa 
«fr<.>ct«d  by  meana  of  a  whi-cl  at  the  Te.ar  of  tho 
implement. 

.\n  "(hjn-n  furrow"  Riachini%  howewr.hae  recently 
been  devised  by  which  foor  rowa  at  a  time  may  bo 
jti3Hled  in  place  of  one  if  the  oat»  are  exreptionally 
wdl  deanml.  Thu  machine  will  doublk'Ks  bu  titill 
farther  iwrfectwi  and  eventually  au|>erBedQ  the 
original     Ringlo  row""  impVm^nt. 

The  fteeds  on  germination  Ihua occupy  the  bottom 
of  an  open  furrow  some  four  LnchcA  deep,  wheru 
the  roolii  find  anchorage  in  permanent  nioiaturv. 
Thi?  sidirt  of  the  furrow  art'  niiniatDTK  "hliilTM*' 
which  serve  as  windbreaks  for  the  tender  grain 
againat  thi>  cold  norlli«'i>>it  winds,  whil«  the  n'^nr- 
ring  fri»t£  of  winter  Buccesflivoly  sift  the  aoil  into 
the  furrow,  almiwt  filling  it  by  hurvvet  time.  Thu 
rows  are  run  preferably  eart  and  M-ent,  but  their 
direction  is  not  nf  wrioua  moment,  .since  the 
prevailing  cold  winds  of  the  cotton-hell  aru 
from  the  northwest,  and  would   therefore  croHa 


the  rows  dtagODalty,  even  when  extending  north, 
and  Rnnth. 

by  harvest  time,  which  is  usually  tha  first  week*' 
in  Jnne  or  the  lant  week  in  May,  the  f^ain  has 
lillomd  to  such  an  extent  that  the  rows  arc  barely 
traceable  acroea  the  tield,  Although  planting  one 
or  even  four  rowa  at  a  lime  siip«ar»  U>  be  rather 
alow  work,  it  in  rt-ally  more  expeditious  than  it 
seems,  u'hilo  the  awiurance  of  securing  tht-ix-by  an 
otherwi.ie  fortuitous  crop  should  more  than  recoo- 
cilo  tho  plftnlc-r  to  lh<t  doUy. 

With  the  "open  furrow"  method  liberftl  fcrtlli^ 
Eution  is  advisable  on  pinnting  and  aim  an  addi-' 
ttonal  top-drcaeing  of  nitrate  of  eoda  in  curly 
spring, 

AttaptxUion  of  tic  method. 

Besides  oat»  the  pmcos*  ie  Miually  t^ffiietJlih  C« 

other  pmall  grains,  and  permits  whut  to  be  BOm 
Huci'uv<fully  in  th^  >>t)uth  as  latu  ap  thv  raiddle  of 
December.  It  al.so  opena  up  great  possibilitiea  for 
ihi'  NorLhwwl  along  the  margin  «f  the  belt  wh*T» 
fall-sown  wheat  gives  way  Uj  spriny-Hnwing,  It  is 
pos:iibl('.  thiit  tho  limit  of  fall-sown  wheat  may  be 
pnsh>^  northward  some  fifty  or  screnty-Bv*  inil««, 
perhaiH  one  hundred. 

LilrratuTY. 

K..i.  IWding.  BulHins  No«.44  and  72,  Genrgia 
Experiment  Station  and  Press  Bulletin  No.  45  of 

the  »uin\n  fit.iition. 

OIL-BEARING  PLANTS.    Pigs.  723-726. 

By  R.  S.  Tnir. 

Under  this  heading  are  included  two  widely  dif- 
fen.mt  cl.i:e.sca  of  plant  prndiicU.  which  will  demand 
separate  treatment.  The  oi!«  of  'in«  claaa  are  light* 
r«adily  volatilized,  usually  marked  by  a  more  or 
lens  atrongly  developed  odor,  and  tuflf  frv^iuently 
pleasant,  and  are  obtained  from  the  plant  by  tJie 
process  of  distillation  with  wat^r  va|ioT»,  The  oils 
of  the  other  class  are  heavy,  thickly  fluid  at  usual 
ti'miRirutiiritx.  relatively  lacking  in  odor  and  taitta^ 
and  are  usually  obtained  by  the  forcing  out  of  the 
oil  nndi^r  heavy  pr&soura  Since  these  twoclaasc* 
of  products  are  obtained  from  diffcn^nt  sourcos  by 
very  differttnt  proceiues.  and  are  made  use  of  in 
difTorent  ways,  it  will  be  t.-x|)wlieat  to  diacaaa  thoa 
separately. 

Plants  Proiiuciso  Volatiu!  Oiib 

lio/aniail  ttiarrf. 

The  l/abiaU<e  (the  mint  family),  the  VmixUi/ertK 
(the  pntifnip  family),  tho  Rvnuxtt  (tho  ro*e  family), 
and  the  {'nrnpotitat  (the  .sunflower  family),  are  all 
rich  in  volatile  oils  and  ftiniishaconiiidfnible  purt 
of  the  world's  supply.  This  class  of  products  \» 
also  wd^oly  developed  throughout  the  flower-pro- 
ducing section  of  the  vegetable  kingdom,  and  i« 
found  in  the  VtrhauMea  (the  rerU-iia  family),  in 
ra.iny  of  the  evergreen  ireu,  in  the  family  which 
iiiclu<lf^  thi.'  onuigt-  and  the  lemon  I  Uutacttr).  and  also 
in  that  which  incliidus  the  wint4^>rgcven  (^riaoanr). 
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Plaet  ef  produdian  in  iJu  ftant. 

Nut  only  am  vuUtilv  lAU  jinxlacml  by  many 
widely  scpariited  members  of  Itie  vegetable  king- 
dom, but  thi\v  nre  contninc^  in  the  mnst  various 
part*  of  tlie  pinnt.  (1|  In  many  cwoa  thi'y  are  de- 
VL-Lopoi]  in  hair-Uke  etructurea  which  ktow  on  tlie 
leavofl  ontl  ^tuma  of  {>lants,  cliivfly  hi-rJiucuvus,  und 
(jive  U)  t!ie  hurliajpi  of  thfse  plants  thi?  odor  ehanic- 
terixlic  of  thvm.  Pvpin-rininl,  niM-armiDl,  iwnny- 
royal,  sage,  catnip,  lavender  and  marjuram  belong 
to  thinelniw.  (2>  In  many  ciLWit  the  oils  are  formed 
in  inteimal  glands  or  wcrctingstnicturosanil  th^^re 
duV(.-lo|)vd  and  retained.  >Such  accumulation  i»  sct^n 
vn  the  fruits  fsunKitimus  calluJ  ecL-de)  of  tho  I'mhrl- 
lifrnr,  e.  g..  anifte,  caraway,  coriander,  fennel ;  in 
thtf  fruit,  rind  and  tht;  foliagv  (if  tho  oraiiKv  and 
lemon  tri>es;  in  the  leaver,  bark  and  wood  of  the 
i4nitsafrik« ;  in  the  hhmIIch,  bark  and  wood  of  many 
of  the  cone-t>earing  trw«,  att  the  fir  bal^im.  long- 
tcav«d  pine,  whit«  c«<lar  and  juniper.  (:{)  In  still 
other  cjuKHS  thu  volatile  product  dous  not  exist  in 
the  plant,  but  lo  fomied  by  chc-micnl  rtiangeo  fol- 
lowing ptvpjirstory  trwitnicnt  of  thi.i  pnrt^  inviilnil. 
In  the  caae  of  thuM<  products  in  which  the  develop- 
mnnt  of  prussic  acid  in  a  cbaracterixtic  r»tult.  the 
leaves  or  fniil«  yitilding  it  mu*t  1*  cnifihwl  and 
thoranghly  moiatened  »o  aa  to  bring  together  thuae 
Bubebanci^H  which  by  their  iH'tion  on  travh  othvr 
cause  lh«  development  of  this  acid.  Usually  a  sub- 
Htanc«  belonging  to  the  group  of  hoiliv.t  known  as 
en?:ymes  act«  on  a  sulwtiincu  b<-lunging  to  the 
group  of  bodiofl  known  as  glucwicEes.  When  water 
IB  pr««tjnt,  thin  n>action  rc-snlta  In  tliu  formuCiort 
of  prtuuic  acid  and  ahto  of  other  leM  important 
mMtanoeo. 

This  condition  of  thinge  in  enoount^red  in  obtain- 
ing the  »()-callud  oil  of  liittvr  almonds,  whunu  chit-f 
Boiirces  arc  the  kemeU  of  alraonda  and  apricota. 
IVnch  kemHti  rnntain  similar  itubxtann^a  and  yi«ld 
this  oil  alau.  The  anme  gt^nerul  condition  existeal^ 
in  the  green  leavott  and  the  bark  of  the  black 
cherry,  which  ylolds  this  |>oiHonauR  principle  only 
aft«r  such  a  chemical  change  takes  place.  Similar 
in  \\a  Krn<.Tal  featurf^  i»  th«  situation  in  mustard 
HeedM  and  horscTsdiHh,  which  owe  thvir  pungency 
to  a  volatile  oil  that  \»  produced  by  a  chemical 
changv  taking  place  Mwm>n  KiibtitanctrH  pn-xtint  in 
the  aeeda  and  root  reH{)e(.-tive1y.  The  volatile  oil 
of  wint^TgTJon  illnstrnteR  a  similar  method  of 
formation. 

ThuH  it  ii^  (duur  that  fur  the  production  of  vola> 
tik-  oils  m:iny  diffenint  parts  uf  plants  art-  used, 
and  aUo  that  theae  are  treated  in  very  different 
ways. 

Mtthtjd  qf  obtaining  volatile  rriit. 

Tho  proMKS  of  obtaining  volatile  oib  consists 
eapccially  in  exposing  the  oil-containing  Iwrbat:^. 
HdiMl,  wood,  or  hark  to  the  action  vf  a  cum-nt  of 
live  aleam  which  is  then  condensed,  yielding  water 
and  the  oil,  Th*  most  important  parts  of  a  di*- 
tilling  apparutuH an-  the  following:  (I)  The  boiler 
which  yieldn  the  IWf  sli-am ;  4,2)  the  distilling 
chnmbr-r  in  which  the  siihstAnee  to  be  distilled  is 
p^ked  and  expo«vd  to  the  lira  rteem,  which  is 


nmally  aiJmitted  at  the  bottom  ;  (3)  Ifce  condfimer 
in  which  thv  pijiex  carrying  tha  live  Hteam  laden 
with  the  vapors  of  the  volatile  oil  are  brought 
from  nn  outlt't  nuar  th«  top  of  thu  distilling  cham- 
ber into  an  artiticially  cMled  series  of  tnbes  from 
which  the  ondea-wd  Mvam  and  oil  ilow  out  into 
Home  proper  reccptaclo.  Thu  oil,  usually  Mmewhat 
impure.  fioiiUt  generally  a.i  a  stipe- rfieial  layer  on 
th«  wattT.  from  whente  it  i»  skimmed  or  otherwise 
dniwn  off  for  storage  or  purificatiun.  [Fig,  1391, 
Cyplopiidia  of  Aim-rican  Hortifnllurv,  nhuwa  a 
mint  still  in  section ;  and  the<r«  is  a  discussion 
of  pvpiwrntinUt  and  Kjwarmint.  and  a  botani(.-al 
account  of  the  cultivatfld  apecies  of  Mentha.) 

ValatUf  oil  prwIuetioB.  in  liir  I'aileii  ^atrs. 

At  the  present  time  the  growing  and  distillation 
of  volnliki  oil-producing  plnnta  aro  practiciid  to  a 
limited  extent  in  several  parts  uf  the  country.  The 
must  conspicu(>uH).-:(amplu  is  peppermint,  which  is 
grown  in  svuth*:rn  and  ci;ntral  Michigan,  northern 
Indiana  and  in  Wayne  county.  New  York,  Michigan 
ia  at  prwwnt  prohuhly  thi:i  must  im|i4>rtAiit  mnn-r- 
mint  oil  region  of  the  world.  Japan  produces  a 
large  quantity  of  anoilcallnl  commerci.i!ly  pepper- 
mint oil.  England  and  Germany  aro  smaller  pro- 
ducers. Wormwood  oil,  formerly  grown  chielly  in 
Franco  and  other  parts  uf  BaruiK-,  is  now  grown 
largely  in  Michigan,  Wiaconain  and  Nebraska,  the 
Unittij  Static  furnii^hlng  a  very  cnnaiderable  part 
of  the  world's  product.  Spearmint  oil  w  also  pro* 
durcd  in  amall  (luantity.  Spearmint  supplies  mate- 
rial for  mini  juk^ji. 

.\mong  the  volatile  oils  produced  in  the  United 
Stntos,  some  are  obtained  irom  wild  plants  which 
are  colli-ctMl  in  the  DtiMfi  and  fori^sla  for  distilla- 
tion. i^iknxafraK  oil  ia  distilk^  at  scalterod  points 
in  Pennsylvania.  Virginia  and  other  parts  of  the 
country  occupiMl  by  th«  (taasafnis  In-w,  even  as  far 
wi/st  as  Missouri.  Wintergre<en  oil  is  distilled  in 
small  quantitii-ji  in  Michigan,  ('onnecticnt  cmd  oth^T 
n'gions  where  th«  wintergreen  plant  and  the  sweet 
birch  (which  yields  the  oil  on  di.itillation  of  tlm 
bcirk)  are  found  abundar.tly,  Perha|u  the  most  im- 
portant single  volatile  oil  is  diKtilled  frntn  the 
rvainous  sulixtanD^t  which  exude  from  the  woiindt<d 
trunks  of  the  turpentine-yielding  pines.  The  resi- 
nous exudate  on  distillation  yidds  the  oil  of  tnr- 
pontlno  of  commerci;.  On  the  Pacific  conrt  there  is 
a  sparing  distillation  of  the  luavos  «f  the'  cacalyptos 
tr»H«  grown  no  freajui^ntly  in  that  region.  The  ker- 
nels of  Cjilifornia  hitler  almonds,  and  to  a  much 
larger  extent  the  kernels  of  apric(>ts,  are  also  a 
commercial  source  of  the  so«alled  oil  of  bitt«r 
almonds. 

VolaliU  oU  iniportaticn. 

Id  addition  to  the  above  liomi;  |)ruduction,  this 
country  imports  volatile  oih  and  productn  derived 
from  them  to  no  small  ext^'nt.  In  the  following 
tablw*.  the  report  of  thi?  National  Customs  author- 
ities for  the  year  ended  June  'M\  190.1,  gives  the 
sorts,  vnlufw,  and  qanntiticiii  of  some  of  the  most 
important  kinds  of  products  imported  during  tbd 
period  indicated : 
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InroitTATio:!  or  V^ilatilb  Oil*  i«to  this  1'mitei>  States 

DUKINO  THE  YrAB  BhVKD  JtINK  30,  190C. 


Ktnd 


Bittw  atmniii .... 

Anln  uad 

BaiguMt 

Gkjcput 

Garawaj 

Curis  anJ  cinnwrfm  . 

Cunomilr 

Gitraovlk 

Fi»anel 

J  Mm  inn 

Jonipur 

Lavcnilor  and  aplkt' .  . 

Lamm 

UnM 

Orug*  llowan .... 

Oruig* 

Orieraam 

Peppermint  

BoMmaiy 

ftoH*.  Attar  of    .  .  . 

Thyma 

Valerian 

All  otbdr  oawntial  eibi 
anii  combiniitiou .   . 

ToUJ 


QnhaUtr 


13,785 
S9,I12 
6I.&49 
82,082 
28,269 
4S,4T.3 

649.113 

8^17 

SIT 

9,S8!' 

129,832 

310,1)^ 

5.415 

4,995 

32.077 

6,49.'. 

Vi.\M 

33,050 

88,337 

64,6ti7 

13 


jiottnds 
pound* 
pound* 
ponodi 
pouodi 
IJoandi 
pnanda 
poonds 
ponnda 
paunHx 

pOUDlltl 

Ijuuniln 
pounds 
pounilii 
jHiiinilii 
pounds 

puundo 

UU[Lt.'M 

poanilii 
poosd* 


Tahu 


$10,089  00 

40,949  00 

132,114  00 

8,309  00 

I9.4&100 

81.0fi0  00 

172  00 

iS9JX4  00 

2,901  00 

e,7«7  00 

5,nll  IK) 

173,383  00 

175,8.'>2  00 

3,060  00 

as,y57  00 

NH/iTir.  00 

1.404  00 

I8,7:i3  00 

16,398  00 

2SW,yi8  00 

;«),«:«  00 

26  00 
420A=>8  00 


H, 787,938  00 


Importation  or  .Skkdh  pkom  Which  Vi>iaTii,K  Oils  abe 

DumxBO,  DuKiKci  TUB  Fiscal  Y&ab  Ehdeii 

ivn  90,1006. 


Kind 

Qinniltr 

Talus 

AalM 

.'UKl,4!>4  iinunik 

2,275,l?.ft|-nun.L. 

tie.c9S  00 

100.501  00 
47.861  00 

13o;*j8  ihjooJb 

u,308  12 

Towl 

3.Tf.ft.376V>unJ«'8170.2(B  12 

Usa  <if  rdiUile.  <n\». 

VoUtil^  oila  mtjfit  with  a  wide  niM  in  the  making 
of  i><.-rfuincry.  fur  whkh  ttiuir  pleositiK  udor  and 
higii  Jegree  of  volatility  n-ndtir  them  ««pecially 
valuable.  They  ate  mttil  n<jt  onl.v  mixed  In  prnjior- 
tlons  ilMii;ti(<cl  to  produce  a  given  friLKTince  in  the 
form  of  solutioiiH  ,'MHin  in  thtt  usual  conimerciiil 
prfumuriiiH,  tint  thi>y  linii  thi.'ir  wiiy  into  many 
othttr  ptvparntiona  in  whiirh  p1&aaiti;f  odor  in  desired. 
Soap^i  nl.me  mukii  a  jitriking  illii^trntion.  A*  flavor- 
ing ageotfl  thoy  play  nn  impnrtant  part  in  domuetic 
economy.  The  "iw".*ni:«;»"  wf  ihu  kitchi^n,  bakery 
SD()  confectionary  factory  are  in  larRe  part  prepfr- 
ration.i  of  RQr.h  volatile  oilH  at  give  the  (le.<<ir«d 
Savcini  to  cakw,  kv  cn-ams  and  candit-s.  Th^y  are 
&lso  used  in  varioua  bflv^-rapa,  liquors  and  cordials. 
The  Fr«nch  h(-VfrAgi\  ah«inthe<,  is  dietinsnishcd 
b^  tfae  presence  in  it  of  oil  of  wormwood.  Th«ee 
otin  and  iht-ir  products  are  also  tii<i-d  in  thu  mfuin- 
faclun-  of  remedies.  Menthol,  a  crystalline  aub- 
■tnnce  obtuned  from  pepp*-rniirt  oil  by  Rohjwtins 


it  to  a  low  t«inpt.'ralurc,  ocean  is  Ruay  prepvs- 
tior.s  because  of  its  antiseptic  [iropertim,  and  ia 
tho  form  of  concs  or  pencils  for  lUu  externally  in 
iieadanh^a,  nbural^ia  and  the  like.  Ehicalyptut.  ob- 
tainvd  from  t'ucalypliw  oil,  and  thymol.  iihLti»i>d 
chi*fly  from  th«o!l  of  thyme,  are  likewise  hiKbly 
vaIui^  niitiM-fitio-it  ani)  a-ntcr  into  many  washc-J, 
nprayfl  and  other  medicinal  preparations,  ^ome  oil< 
of  the  clasv  lierc  cuncerrcd  are  employed  alowMt 
solely  for  medicinal  purposes,  such  as  oil  of  Ameri- 
can wormHeenJ.  Othem  have  a  limits  niw  in  vsriona 
ways  in  the  arts  and  M.-ienc'es,  e.  ^..  oil  of  red  cedar 
wood  and  of  wbit«  oedar  ui  micrcoeopie  work. 

Anise,    [.'vpe  Mf'liriiia!,  Condimmlat  and  Arvmatie 
i'lmU.  pugo  458.] 

Bitter  Almond*  l/'ruitu<  Amjisialut^  \tt.  amar%, 

The  sn-callM  oil  of  hitter  slmnnds  i«  obtainod 
from  the  kernel  of  bitter  almonds,  apricot«  and 
IK-achrrt.  The  ki-niels  arc  coarsely  ground,  submit- 
ted to  creat  hydranlic  pressure  to  renoTe  the  fatty 
oiU  pri-.>4cnt,  and  the  reniaininc  cake  after  finer 
grindinj^  is  niacerulet]  in  several  times  ita  volume 
of  water  and  left  for  twelve  boors.  The  rolatile 
oil  does  not  exiiit  n^ody  fonnod  in  thtt  mvA,  but  is 


deTOlop«d  by  the  chemictti  action  of  bodioa  preawt 
in  the  kernel,  Amyedalin.  a  Kliicoeid«  pfMtntt 
wk-n  uct<:Hl  on  by  emuti>tii,  a  splitting  fttrment  abo 
present  in  the  kernel,  splits  Up,  In  the  pnsencw  of 
water,  into  Krape-su^ar,  proiwic  acid  and  beiaali]»- 
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hjrd^.  Afti.'rft  saffictont  linw  ha*  vUp»i»l  fur  the 
oil  to  form,  dSstillatioD  occurs,  California  is  the 
chiof  Anii-rican  BoaKfi  of  thi»  v^trj-  v«letilo  and 

poJMlUJUfi  oil. 

Caraway.  [Soo  Medieiaal.  Condifwntal  and  An- 
jnatic  Flaitia,  page  IW).] 

Long-leaf  Pine  (/'inuji  paluxtrin.  Mill.)-  fVn^frnr, 
Fig.  723;  bIho  Fig.  S5.  Vol.  I. 

American  Lur[H>iitint;  oil  conxiiHd  uf  thti  ravn 
vuEatik'  cun8litii(>n(<«  of  the  n.-siiiouB  exudate  ()1>- 
tained  by  woumiinit  the  trunk  nf  ih«-  varitniP 
8poci<<8  of  |>int.',  L-hiftly  thu  lun^j-leuf  |iiDe.  Th« 
oattT  living  wood  \»  chopped  nwny  in 
such  mjiiitiiT  as  t-:)  rtjwn  n  liirg?  nn»ii  of 
yoang  wood  rich  in  turpentine,  liaring 
tbu  warm  months  thit<  pilch  cxudut  und 
runs  down  into  a  pot  connected  by  a 
spout  to  the  irri,'  or  into  a  'Tnix"  cut  in 
the  trunk  itxidf.  from  which  it  is  removed 
every  month  or  forlniRht.  The  pitch  in 
th^n  dit>tilli>d,  with  tlio  nmult  thut  the 
mor«  t^olatile  part,  the  oil  of  liiqu-nlino, 
U  aeparuti-d  fn'tn  &  hcnvy  n-niduc,  the 
nsin.  This  volatile  ail  is  further  piirilliii  \\y  recti- 
Acation. 

The  iiouth«ajitem  statea.  from  North  rnrolina  to 
Florida,  are  the  chirf  noarco  of  Americiin  turpen- 
tine oil.  Wilmington,  N.  C.  is  the  chief  commer- 
cial ctnter  for  this  and  rvlatvd  pine  products,  such 
as  rrain  and  tar.  The  turpentine  supply  is  threat- 
ened in  thf  UniUi]  ^'tatca  by  the  destruction  of 
the  foresbt.  Synthetic  nubBtitutefi  have  not  been 
secured. 

Spcannint  (Mmtha  rfn'iJt^ Linn.,  if.  npinta,  Linn.). 
I.ahiatai.  (Fi^.  1392,  C/clojIwlia  of  Anierican 
Horticulture.) 

A  low  piTcnnial  herb  (one  to  three  feet  liiKh) 
propagated  by  numerotm  ninnini;  rrii)l4itt.ick«,  with 
aKcondini!  or  rwliniiig,  soniewhal  hairy,  squarm- 
comerMl,  gnwn  st^ms,  bearinp  slightly  hairy,  aro- 
matic, aeaalle,  veiny,  oblonir  l(^nvnt,  and  th^  doiu«, 
narrow,  t«rniinal  l«all«8e  spike  of  small  lavender- 
colored  Rowers. 

This  European  pknt  hnH  been  widely  distributed 
over  the  eastern  part  of  the  Unilw]  Statt-*i.  whtTu 
Itoccnn  vild  in  damii  Tields  and  waste  places.  It 
has  been  grown  in  Kurope  for  ot-ntoriiw  on  a  Kmall 
•eal«  u  a  ganli^n  plant.  It  has  boen  cultivated  on 
acommereial  BcaleatMitcham,  England,  butchit-lly 
in  the  United  Ktativ  in  Michigan  and  in  Lyons 
countv.  Now  York,  where  itfl  culture  is  practiced 
vithtnatof  pep|>«nnint[*t-e  Prppfrmint,  pane  •163]. 
The  methoilii  of  cultivation  and  distillation  are 
Bimilar  to  those  employed  in  the  cnae  of  p«ippfr- 
mlnt.  The  vivid  ia  about  tw«nty  pounds  of  oil  per 
acre.  The  tot^I  .^m^riean  yearly  ontput  Mcms  not 
to  exoctsd  about  1  l^tXH)  pounds,  wnich  amount  makes 
the  American  produrt  thi-  det^rminiTiii:  factor  in  the 
world'rt  market.  An  oil  jrniuped  with  !<pc«rmint  oi! 
commercially  was  formerly  produced  on  a  small  scale 
in  ThDringia.  Gvrmany.  but  it  has  cdAJtwi  t«  bu  n 
factor  in  the  market. 


B32 


Th«  oil  Eh  used  as  a  Aavurin);  agent  in  confee- 
tionery  and  cosmetics  and  ta  a  less  extent  in  tnedl- 
cine.  Roth  tKe  driod  h«rb  and  the  oil  are  official 
in  the  II.  if.  Ilmniiacopfpia.  The  dried  berb  meeta 
with  a  limited  dvmand  frum  crudu  drng  dealers. 

Sweet    Birch  {Bdvla  trnta,    Una.).     Belulaaa. 

A  tr»e  of  medium  fiizc,  roachine  a  height  of 
sevenly-five  feet,  having  a  close  dark  brown  bark. 


^ 
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PIff.  7M.    »WM«  Uran  (AMuIa  UnU). 

the  inm-r  lining  of  which  i»  swcot  iind  aromatic 
when  chewed.  Tliv  Icav^  are  cordate,  ovat«,  acn- 
minnte  at  the  n[)cx.  with  finely  »erruti-d  mart;in>*. 
The  fiowern  are  in  long,  slender  catkins.  A  native 
tree  of  rich  foriwtit  of  *ast<tni  North  Anntrica. 

The  bark  of  the  sweet  birch  (cherry  birch  or 
black  hirch)  yi<-lds  on  m.icomtioD  and  distillation 
a  volatile  oil  which  \«  fre<iiienlly  known  commer. 
cially  an  oil  of  wiitt^rgreen  and  has  practically  a 
tiko  composilion.  The  birch  bark  from  young 
trunks  and  branches  is  removed  usually  in  late 
unriimt-r.  cut  up  into  mnall  piwes  and  mac^-rat^-d 
for  twelve  boars  with  en«u(;h  wal*r  thoroughly  to 
mnlHti'n  thn  bark,  nnd  diHtilled  with  steam.  The 
characteristic  sulifitnnCA  of  the  oil  is  methyUalicy- 
lattf,  formi-d  by  Ihc  action  of  tbi?  ferment  ganlthe- 
rase  (bt'tulani)  on  the  glucouidi-  gaulthcrtii.  Tbo 
yield  ia  abi.nt  ^i  [ler  cent.  The  oil  of  Hweet  birch 
and  of  wini»'rjfr»i.'n  la  ujhh)  chiffly  aa  a  flavoring 
agent  in  candies  and  medicinal  preparations. 

Tctiirer.  AntlnrpngantifucmimK^Lmn.  (/t.nnriai- 

(u J.  Rett.  Vrtiivria  n'raniotrfM.  Nash.).  Gnn- 

iitaz.  Vctivero,  Cuaciu.  Khtiii-khuji.  Khuachus, 

Koskns,  Kooea. 

Vctivcr  IB  a  pervnnlal  tufted  graas,  ntitire  In 

rich  maist  sails  in  the  const  region  of  India  and  in 

Bengal,  and  also  or  the  plain))  of  the  Pnnjab  and 

Naithwest  pmvincea.   It  is  grown  for  ita  root*,  tha 
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fllaraents  of  which  are  used  for  making  scented 
maU,  BOrmiw,  fnne,  ornatn'enUl  bfuiiicu  and  Taiiocu 
fancy  articles,  and  wn  tii!>)  in  buiidL»!t,  weighin){ 
about  two  ouncM  each,  wiiich  aiv  ttM<J  for  wcnting 
dravrers.  The  latter  u  tbu  Lfltiisiana  utitizatiun  of 
the  plants.  tYam  the  tootfi  (cjilled  khim  or  khnit- 
khiis)  U  distillMl  a  frugrunt  nil  a«Ml  in  [Mirfunit-ry. 
Vetiver  is  closely  relal*'!  to  citronella  iAndropoffoa 
Nardu»),  from  tho  leave*  gf  which  citronella  oil 
is  distilled. 

Vetivpr  haa  bftiin  introdiicwl  into  aouthwn  Lon- 
uiana  and  has  become  tiaturulized  there,  but  it  has 
not  y«t  been  (frown  common; ially  to  any  extvnL 
It  seumii  to  hnvu  buL-n  inlrudui'Mt  hen:  from  the 
West  Indies  about  sevecty  years  hro.  Thsre  are  a 
few  {ilanta  in  every  gariion  iKili>ngin({  tfi  tliu  nativo 
French  populution  of  the  state.  There  is  one  large 
collection  of  plnntH  at  Shiltih,  ahnut  aixty-four 
ini]««  north  of  Now  Orleans,  and  another  in  St. 
Kernard  parish. 

Dr.  he  Jtunniur.  whti  haa  the  garden  at  Shiloh, 
has  name  7<X)  plants  in  ninti  rown.  nix  fifot  apart, 
«ach  plant  or  tuft  consisting  of  a  compiict  mass 
at">ut  a  fciut  and  a  half  in  diameter,  giving  rise  to 
long  sttsms  which  in  Scpt^-inhfir  bnciomft  Jointed 
cane«,  one-half  itich  in  dinmuter,  and  as  much  a* 
wifClit  ft-vt  hii;li.  In  September  or  October  he  burcB 
tho  planbH.  and  difpt  np  the  ruuts  which  have  then 
prixjnceil  ureat  nmnl>erB  of  smalt  roots  or  fila- 
mt^ntjt  about  nny  thirty-KWond  of  an  inch  in  diam- 
eter and  runaiiiH  one  to  two  feet  loiiK-  TheBu  are 
choppul  off  cloafi  to  tho  ceiitrnl  ma.'»,  which  can 
th«ii  he  replanted.  Tho  filaments  nr«  thoroas'^'y 
washed  in  cold  wntcr,  and.  afti/r  bvin^  drivel  slowly 
in  a  room  at  a  tem|>eratiire  of  about  120  dogrees, 
are  ready  for  marki^t. 

Tht!  ^iuKf  it  propagated  rhielly  by  transplanting 
th*  roots.  When  once  estabUshod  it  forma  dense, 
firmly  ronU'd  liiftsj.  rathordilficult  to  orailicat<>,  but 
not  spreadinjt  or  increafling  rapidly.  It  roqnires 
for  ito  buel  dcvulopment  a  rich  moint  .toil  of  ratliL-r 
open  texture.  In  Uouifliana  it  is  grown  moat  «c«- 
nomipally  on  ir.xct«dinKly  sandy  soil,  the  prodoct 
from  which  afaakes  alnuMt  entirely  clean. 

The  period  during  which  vetiver  is  in  active  sale 
in  Ivouisiaim  ie  from  Nowmlxr  to  April,  nftvT 
which  the  etocl:  is  mostly  e\h»uete<l.  The  whole- 
tialt)  dvalort)  pay  fur  it  at  fvrly  to  eii^hty  mntt  per 
pound.  The  higher  price  obtains  at  the  beginning 
of  the  st;a.ion.  The  quantity  of  domi-»tic  product 
on  the  market  ia  very  small.  Almost  every  constant 
user  of  it  haa  one  or  more  pLintH  in  her  own  gar- 
den. It  lia«  llgurwl  in  a  small  way  in  Ihu  importa- 
tions from  fYanee  since  a  very  early  date.  [See 
Watt,  Dictionorv  of  Economic  Plants  of  India, 
and  Dodge,  Catalog  of  Useful  Fiber  Plants  of  the 
World.) 

Wiatcrereen  ((iaiUthcria  procambeiu,  Linn.).  Bri- 
eoonr.   Pig,  725. 

A  slendt-r,  crcvping.  almoat  woody  ptircnoial, 
with  running  sUms  near  the  surface  of  the  ground 
and  short  eT«ct  liranchea.  four  to  !iix  inchva  high, 
bearing  dark  groen,  leathitry.  allernat«  Imvm, 
tliree  to  six  in  number,  and  small,  white,  almoat 


egg-«hap«d  axillary  flowers,  whicli  are  followed  bj 
ronnd  bright  berriGe.  It  is  a  native  of  damp  wooot 

in  the  eoolor  partd  of  i-ssteni  North  America. 

Wintergreen  herb  has  been  distilled  on  a  »maU 
commercial  koIq  for  Us  volatile  oil  for  nearly  a 
century  in  New  England,  and  for  a  leas  time  bl  New 
York,  Penn.<iylvani8,  Virginia  and  oclior  moontain- 
ons  stated  of  the  East,  and  aa  far  west  as  Miebigan. 


U 


C^- 


/ 


PIk.  71J.    spilBc  M  cieeplitE  wtBleimfn  (owiti>tria 

where  the  plant  has  been  abundant.  It  seem?,  faow- 
Bver.ni'vor  tohav«  bwn  cultivate'']  for  this  piiriMiw. 
It  grows  in  woods  from  Canada  to  Gvorgis  and 
westward  to  A(  tchi)^an  and  Wiwtoniiin.  The  leaves  or 
herb  are  g»ther«>d  in  a  fresh  Atate,  chopped  ap,  aid 
aft«r  moiat^ning  with  watvr  are  Ivft  standing  for 
about  twenty-four  hours  to  permit  the  dcvolop- 
ment  of  the  nil,  aa  explained  in  the  introductory 
paragraph  on  volatile  oils  (p.  4!)5).  It  containa 
a  gluctwide,  gaultherin,  which,  when  acted  on  hj 
the  splitting  fermont  ganUheraso  in  the  preeenoe 
of  water,  yields  oil  of  wint^rgrean  and  grape- 
sugar.  It  is  distilled  with  ttteam  eeeentiuly  ai 
described  in  th»  guneral  introduction.  The  uaul 
yield  is  nitout  .8  per  cent. 

Wormseed,  American.  [See  SiaHexjud^  OmdimaUat 
and  Aroinatie  Plants,  page  466.J 

Wormwood  (Arleminia   Abtinthiam.  LInn.X 

Si/iliT.    (Tig.  'jn'if).  Cyclopedia  of  Americao' 
orticultuFv.) 

A  perennial-rooted  woody  herb,  two  to  four  feel 
high,  having  stout,  branching,  ijifect  or  itomewhati, 
d&cumbcnt  sutms;  twice  or  thrice  pinnalely  divided 
leaves  with  nnrr^'W  lobee,  pBl^  finely  hair>--woolIy, 
e8i)ec;ially  beni^alh;  henisp&erical  flowers  in  pani- 
cles; fruit  with  hairy  papptia.  A  eonunoo  escape  in 
wafte  placea  or  along  woodsideB. 

Wormw<MHl  and  thc^  oil  derived  from  it  by  d 
lillalion  have  been  known  to  Barofieao  OMdiciae  for^ 
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more  than  a  cenlurj-.  It  wiu  introduced  into  the 
Vntled  SUklea  at  an  early  date  and  has  been  culti- 
Vkted  both  in  Eiirope  and  .^itittrica  on  a.  (:nnir]it<rcial 
scale.  Formerly  France  wa«  the  tihii'f  [iroduwr, 
but  in  the  last  fifteen  or  twenty  yeani  the  United 
Status  hiu  tie1d  firat  rank  as  roKards  quantity  dis- 
tilleil.  The  plant  is  Ki^wn  chi«liy  in  Michiciin, 
Nl'W  York.  Nuliraska  anti  W'isconnia.  Gitui  wrrii- 
nary  farm  land  is  chosen  for  wormwooj,  and  when 
in  K(x)d  tilth  in  H[irinK  in  phinted  t<]  wgrmwood 
Bwd,  usually  in  n.\ws  threw  fyyt  or  more  agjart  f^r 
eaiiy  horse  cultivation,  the  nlnntd  boin);;  thJnni^l  out 
in  the  row  to  a  diHtiinco  of  eighteen  inches  to  tw« 
feel  apart.  The  plants  (frow  rapidly  and  yield  a 
coD^i'lcrublo  cutting  the  fint  rear.  Dy  proper 
ireediriR  a  wormwood-field  will  fast  thrpe  to  five 
jMirsbpfore  it  in  plowed  \i]>  iind  r^iilantwl.  Some 
gnuweni  sow  the  Heed  bru:idc:Lst  in  paKture  land 
and  harvcat  thi:!  wormw<W"'1,  which  lk  nvoid«>d  hy 
the  »tock.  This  soourea  mannrinf;  of  the  crop. 
The  tope  are  cut  for  diatillulion  in  an  adruncod 
flvwuring  »tagG  uail  thv  distillatiun  is  cBrrii>d  out 
as  in  peppermint.  The  oil  is  dark  {rnn-niith  or 
bluish  brown  in  culor  and  of  R  heavy  con^intency. 
Wooden  tubs  that  have  been  used  in  wormwuHid 
diiitillatian  are  not  At  for  nm  in  dlKtilliii);  othi^ir 
otifl.  The  yield  is  about  one-half  pi>r  c^nt  of  the 
weight  of  the  freah  herb.  In  Michigan,  in  liW2, 
90  acres  yiwldod  873  pounds  of  oil,  an  average  uf 
9.7  pounda  of  oil  per  acn;. 

Wiifiawwid  i*  Ltii)  active  principle  in  the  French 
drink  ahsinthe.  In  the  form  of  this  b^-verajri-  and 
««  an  oil  it  is  c:ipalik<  in  ovcrd'isea  of  prixlucin^ 
serioua  reaulta  reeemblinft  epileptic  canvulaions. 
The  oil  diiftillod  in  America  is  in  part  exported. 

Plaxtb  Producing  Fatty  Oils. 

Many  planta  prodncii  fatty  oils  in  a  vi>ry  eoiwid- 
6n)b[e  ciuanlity  and  sture  th<>»ie,  uBually  in  aeeda  ar 
fruita,  aa  re»<^rve  food  antuitance.  ThiiV  are  uiW 
fit  tho  timo  of  ift^rmi nation  a«  a  wjurce  oi  energy  to 
support  the  young  plant  until  it  can  maintain 
ita«lf.  TheAp  oiljt  arc  hlund,  usually  lacking  in  any 
very  strong  taatt-  or  o<ior  when  obtainsd  in  a  purp 
condition,  and  lack  th*'  iitrnntr  antixejitic  i>ro|K<rti(>« 
whioh  charai^U>ria>  the  volutile  oils.  In  their  chemi- 
cal relationships,  they  arc  cloBoIy  allied  to  tho  com- 
mon animal  fata.  In  gvnural  they  are  all  made  up 
of  a  miiture  containing  th«  name  principal  8ub> 
etancea  occurring  in  di^L-ring  proportions..  In  ollii 
having  a  low  melting  point,  na  oHrf!  oil,  the  pro- 
portion of  olein,  iho  constituent  having  a  low 
DwItJRg  |<oinl,  is  large ;  in  firmer  oils  this  sub. 
BtftDCfl  lit  present  in  ^malltT  pt-roi^ntagi*,  and  tho 
eonfltituontt  having  a  higher  melting  point,  euch  as 
stoarfn  and  palmitia,  are  present  in  largu  propor- 
tion. Thin  is  true  in  the  case  of  most  6nn  fata, 
such  as  cocoa  buttcrr.  palm  oil  and  the  commoner 
animal  fata.  Thn»  Knni«  vegotable  fats  at»  fluid  at 
ordinary  tvni|Mratur«fl  while  others  ar«  solid. 

Bolaniaal  tourrt. 

Plants  yielding  fatty  oils  aro  widely  dirtribated 
through  the  vegetable  Kingdom.  Among  those  sorts 


produciHl  on  a  cunMtderable  commercial  scale  in  Lha 
llnited  States,  there  are  almost  as  many  plant  fami- 
lial* repri-^vRted  aa  th^re  are  nils.  A  f«w  ex-imples 
will  iliustrale  this  :  Culturisowluil  is  obtained  from 
tho  need  of  the  Bpecies  of  cotton,  Cotrnpiuin,  bo- 
longing  to  tho  mallow  family,  MaJvatM;  pvanut 
oil  from  the  Aen<l  of  AracJiit  ki/poifim,  the  peanut)  a, 
member  uf  the  itea  family,  Lf-numiitota ;  corn  oil 
from  the  seed  of  the  common  field  com,  Xra  .I/u^r, 
of  till*  Oraminnt,  or  ("rax*  family ;  linsiiwi  oil  from 
the  seed  of  I.inum.  axitatisfimum,  the  flax  plant,  of 
th<t  tlnx  family,  lAnneem;  ra|H(-t«ertJ  oil  from  !ira»- 
eied  NapM*.  a  member  of  the  mustard  family,  Ou- 
ci/ira ;  and  cantor-oil  fruiri  the  scwd  of  /ficiaiw 
nj(inniuni>,  a  member  of  the  Eiipharbiaira,  the 
spurge  family.  [Refer  to  the  special  articles  on 
these  cn>ii«  in  othur  jMirlj*  of  the  Cyclopedia  for 
further  information.] 

Plaeciff  jmiiudu'it  in  plant. 

As  indicated  in  Iho  above  uxamplcH,  the  fatty 
oils  are  found  in  seeda  or  fruits,  whore  they  are 
stun^  in  great  abundance,  as  rwwrve  food  product* 
for  the  use  uf  lite  seedling  during  germination. 
However,  they  are  located  in  different  parts  of 
these  structun*.  Forexnmpln,  in  tho  aoeds  of  tba 
captor-lwan,  peanut,  flax  and  cotton,  tbe  oil  is 
storod  in  tho  gi-rm,  csipvcially  in  the  cotyledons. 
The  source  of  com  oil  is  foam)  in  the  germ  of  tho 
corn  grain,  not  in  the  storage  tixsoe  making  up  the 
great  bulk  of  the  grain.  In  the  olive,  the  oil  is 
stored  in  tho  fleshy  pulp,  of  which  the  fruit  in 
targe  port  consists,  and  not  in  tho  hard  ei^ed  which 
it  enclosos,  theKfore,  not  in  the  germ,  as  in  tha 
other  coses. 

Method  of  ditaining  f'itfy  oUi. 

In  order  to  obtain  thtf  oils  from  the  seeds  anil 
fniiti!  in  which  they  occur,  it  is  necesaary  to  break 
open  the  cells  in  which  they  are  stored  and  forea 
them  ouU  Thi*  i»  ordinarily  accompliiihod  by  the 
application  of  high  pressure.  In  some  cases,  when 
not  harmful  to  the  oil,  a  mixk-ratt;  degre«  of  heat 
is  employed,  rendering  tho  oil  more  thoroughly 
fluid.  HO  that  it  will  more  readily  run  out.  In  fiointi 
cas(«,  tho  heat  developt^J  )>y  the  energy  expended 
in  aei^uring  a  sufficiently  high  pKaaure  ia  ample. 
When  the  oil  is  expensivi',  the  oil  rcsidui^is  remain- 
ing after  pressure  has  been  used  are  eitract«d  by 
tliu  umtof  solvents. 

The  residue  left  after  the  eipre»ion  of  the  oil  is 
comph't^ti)  may  be  utilised,  in  mo^t  &\sn»,  either  iw 
a  sLoek-foud.  as  in  thu  c;viu  of  collonseetl  meal  and 
linseed  cake,  or  as  a  fertilixer,  of  which  cottonseed 
tneal  \f,  nn  exftmpl«. 

Omirarrnal  infitrmafion  and  tiKs. 

The  prodaction  of  plant  oil.«  of  this  cla^  (tbe 
fatty  oils)  in  the  United  ^tatex  on  any  considerable 
commercial  scale  is  limited  to  a  very  small  number 
of  kinds  :  cottonwi^.  linamvl,  peanut,  corn,  castor 
and  olive  oils.  The  magnitude  of  the  production 
of  the»;  oils  or  of  tho  tU>c\i  frvm  which  they  tn 
derived  is  difiicult  to  determine  with  any  degree  of 
accuracy. 
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C«ator^iHliKin.iu  ofrnmuiiin,  Linn.).  EupkarbiacoE. 

The  cultivation  of  the  castor-oil  plant  ih  pen- 
teivJ  ill  Oklahnma.  KniiNi't.  Miiwouri  and  Illinois. 
in  which  Mtates.  according  to  the  last  United  States 
Cmsw,  an  annual  crop  of  100.000  tn  iriO.OOO 
bu»h<^1ii  uf  Keet)  in  prvxluced.  Th(!  pKrice  is  at 
present  al»out  one  doilor  per  bofihel.  The  imI>o^ 
talivn  of  «;b(1b  fur  the  year  undwi  June  80,  IwOlj. 
was  a.S7.7t;7><()  banhels.  This  plant  ih  cultivated 
chiefly  in  V.£y»\,.  TurkL*y  in  A*ia.  India  and  China. 
ITie  oil  from  this  seed  is  olilained  by  expression,  a-t 
abovi)  xtatifil,  artier  which  it  iiiclarifii^l  hy  biiiliiig 
with  watt-r  lo  frye  il  from  muvilat^inous  and  oLher 
objectionabb  subRtancea  or  by  leftvinjf  it  HtandinK 
ill  tlu  Bunlight  to  settle.  The  caki;  romaining  aft«r 
the  removal  of  the  oil  ia  jrawerfully  poisonoua,  as 
are  also  thii  who!«  seeds. 

Caator-oil  \s  used  in  a  nnraber  of  ways.  "ftTien 
colli  pressisl.  it  is  used  inmtidieineforits  purgativii 
projNjrlieH;  il  is  mixefi  with  other  Bubstanew)  to 
increase  its  mobility  and  used  inmakinR  sticky  fly- 
paper, accorjiag  to  W'port ;  it  ia  valued  in  some 
circumat&ncaa  as  a  lubricating  nil  because  of  its 
liuuvinorts  ;  It  ia  vxixOlent  an  a  drn^^ini;  fer  luather 
and  is  used  somewhat  in  making  transparent  as 
well  R^*  i.-ornirum  Monp.'*.  This  oil,  like  that  from 
cutUin^e<liind  [leanuU.  isSHRil-drying  int'liaraeter. 
[Af^e  Canlor-beiin.] 

Colsa  (liriutiea  camjmtlrU.  Linn.).  RMiuei.  [See, 
also,  page  .^07,  and  Rape.] 

Colsa  oil.  strictly  apoaking.  is  obtained  from  the 
aeed  of  Bra-uinL  rampafrit.  llit>  rutabaga,  but  the 
oil  from  this  plant  is  probably  not  distinguished 
in  commprce  from  thtit  nf  ft.  Napit*  and  B.  Ra.p(t, 
the  different  »0Tt»  of  rape. 

Colza  \s  cultivated  e^jx'clully  in  Fraticv.  (Jti^rmanv 
and  Ilelgium,  in  part  for  the  seed  and  the  oil 
expreaseil  from  it.  The  weds  yiflil  abont  Xi  jkt 
cent  of  [heir  dry  wvighl  of  brownish  yellow  oil, 
which,  although  odorless  when  expressed,  devalopjt 
an  unjil«a-t.int  (Hicir  and  tn.-'to  on  atandin};.  The 
crude  oil  is  used  as  a  Inhricant  and  in  some 
rcgiontt  for  illuminating  purposHMJ,  the  refined  oil 
iK'injr  used,  it  is  said,  aa  an  adulterant  for  olive 
and  almond  oil.t.  The  cake  is  a  recftj;ni)ied  «ti>ck* 
FcHxI.  The  tni|>urtatlon  of  pnxlucts  listed  as  rape 
durinjc  the  liscal  j'ear  ended  July  1,  1305,  was  a* 
follows:  Ra[H'  »mi\.  S,029,948  [jfHinds.  valuwl  at 
|78,S4-1;  rai)e-flefl(l  oil,  T.'10,B86  gallons,  valned  at 
$2&l,02o.  Neither  rapv  nor  cvlza  \a  grown  in  thu 
ilnited  Mtatea  to  any  considerable  extent  as  a 
source  '»f  oil,  l*ing  ua«l  rather  as  greun  forage 
crops,.  The  seeds  of  rape  and  cobui.  it  is  said,  are 
used  in  bird-seed  miitnres.   [See  page  307.] 

Com  oU  {Zca  May*,  Linn.).    l7nimtimr. 

C«ni  oil  ia  obtftinod  from  the  gc-rm  of  tho  »wi 
of  com.  This  part  of  the  seed  is  practically  free 
from  starch.  I")  that  in  the  manufacture  <if  gtticiMO, 
in  which  the  starchy  structure  only  is  of  value, 
the  g«irmi*  ant  dlscardH.  From  this  fornifrly 
refuse  produet,  a  useful  uil   is  obtained  in  large 

JuantitifM.   Tho  center  of  the  corn  oil  industr)-  is 
Dond  in  th«  nppor  Missiwiippi  vallfv,  vrligre  tM 


glucose  and  starch  industries  are  centered.  This  ia 
practically  an  American  product  and  ia  t;x[M>rtcd 
in  considerable  (juaiililies  to  Europe,  CHpociBlIy  to 
Uelgiutn.  In  130.'i,  out  of  a  total  exportation  of 
7I,3?2  banxiU,  valued  at  $873,579,  Itelgium  re- 
ceived 51,468  barrels.  The  "cake"  remaininf;  after 
tho  ron^oval  of  the  oil  te  aiic  an  article  of  vxport. 
The  uil  belongs  to  tiis  semi-drying  oils  and  is 
nsed  for  the  making  of  soap  and  as  a  lubricant. 
[Se-e  Mnizf.] 

Cottonaeed.   tOoxnifpium  tpuda.)  Jtfslnteeo. 

The  eeltunseed  crop,  of  coarse,  b  condned  lo 
tho  souihc^rn  states.  Tho  states  bordvritig  on  the 
Gulf  ae  well  as  the  Carolinas  and  Arkansas  are 
iraTiortiint  cotton  producers.  TTu-  crushing  and 
storage  of  llie  seed  is  practiced  not  only  in  citiea 
within  the  cotton-belt  btit  aUn  in  cr'ntent  nxKt 
ro.'idily  acv^iwible.  xuch  its  <'incinnali.  I»Qisville 
and  St.  Louis,  as  well  aa  in  the  larger  commcrctaj 
content.  Tho  dom«stic  crop  of  eotton*Md  may  ht 
stated  as  averaging  5,000,000  tons,  of  which  about 
60  Iter  cent  ia  crusheil  for  oil.  The  arerage  recvnt 
oil  rii^ld  has  boca  about  110,000.000  tv  115.0O0.OOl) 
gallons  per  y«ar. 

Crude  cottons««d  oil  is  purilied  by  heating  with 
caustic  soda  nnd  by  further  treatment  with  fnller'a 
earth.  Tho  ck'ar  oil  when  cooUtd  to  12°  below  lero, 
Centigrade,  sdparat^a  into  a  part  ueed  in  making 
oleomargarine,  and  a  cloar  oil  which  if  umid  in 
large  tjuanlitius  as  a  snliid  oil  nnd  for  mixing  witJi 
olive  oil.  The  impure  nviidne  reraored  by  treat- 
ment with  caustic  s<i>da  is  used  by  soap-makers. 
Cottonseed  oil  occurs  very  largely  in  various  arti- 
clwi  vmti  in  CAoking  ea  substitutes  for  lard.  [Sm 
CotUn.'] 

In  lioth  cottonseed-  and  fluxMud-oil  production, 
the   United   States   ranks  as   an  exporter  except, 
under  siiecial  conditinn.t,  when  the  demand  for  Hi 
gavil  may  reutult  in  imparlation  from  Argentina 
from  Itritish  India. 

In  the  pnipnrntion  of  thMn  ollm  the  rwddual 
"cake"  is  a  valnable  by-product,  which  is  also  g| 
article  of  oxport  as  we'll  aa  of  home  conaamption. 

Flax  (f.inunt  ugUaiitrimum,  Linn.),   Ltnatta. 

In  the  case  of  flax  aeeil  the  rnip  of  th«  country^ 
s«™a  to  lie  hetwe-'n  2tUXK>,ilU0  and  28.000,( 
btishelfi  |>er  annum,  grown  in  iiirge  port  in  Uil 
nesota.  North  and  South  Dakota.  Tbere  is  a  mil 
iiroduction  in  Iowa,  Kansas,  Mjwonri  and  Idaht^] 
The  important  centers  of  tho  trad*  are  at  Chi-I 
cago,  Minneapolis  and  Diiliitli,  whore  sture-buaaes 
and  crushers  proviilii  »co<nm'<dations  for  the  ship* 
jter  or  for  the  manufacturer  of  linse^  oil.  The 
chief  UAe  of  linseixl  oil  is  found  in  the  making  of 
paints.  The  desired  pigmenta,  llnelf  ground,  are 
mixed  with  the  oil  and  applied  ttfthe  avfaw  to  be 
covered.  The  uil  is  quickly  acted  on  by  the  atmo*- 
plivre  in  such  a  way  aa  to  hanlen  it,  and  is  clamed 
for  this  rea.'^in  as  a  drying  oiL  Linseed  oil  Is  put 
on  tht;  market  as  raw  uil  or  as  boiled  oil  The  cake 
left  aft^r  tho  oxprxKsion  of  the  oil  is  a  vnluabln 
stock-feed,  and,  as  such,  forms  an  important  artici* 
of  commerce'.   [.'Jec  Flax.] 
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fflger{6'ui;<r/ui(Jci/mi,Ca«*.).  ('oHi/xKtiirr,  fig. 726. 

NigLT  Mxxl  is  ili;riviid  frura  an  erect  annua]  plant 
reachinir  a  li«iKhl  of  about  thrm  fe«t.  It  liiL<t 
oppo«it«,  luncuolaUH^bloiig.  M>mit(^  luivee,  nuini>r- 
oua  lirinht  vgUow  tluwt.'ni  one  to  one  and  ont^lmlf 
\ntht*  in  (!iflm^^t^1r,  liorn«  on  elonuaU'd  9t#nii».  Tk- 
seed  is  formed  by  tbu  inconepicuous  disc  flowers. 

Tliim  pUril,  niitivi;  uf  Aliyrwinia.  is  cultiviiU-il  in 
Mysore,  India,  and  to  a  lesser  degrre  in  (icrmany 
and  the  Wi-st  Indiwi,  jirinciijally  for  the  pale  jidlow 
faltj  oil  exjtr<<seud  from  tho  seed.  The  yield  ih  aliottt 
Xi  to  40  por  cenL  The  oil  is  uned  for  illuniinatiim, 
and  in  making  soap.  Thu  Vigher  grades  aro  also 
UMnl   for   fooj   pnrpoeea,    li  has  a  chractefistic 

ElvAMnt  arumatic  odor.  The  sood  m  ui<cd  also  in 
ird-aeed  mixtures.  It  reaches  the  ICuroi)ean  mar- 
ket liy  way  of  Loiidon  and  Bamburg,  l>ut  is  not 
iiDpurLMl  in  the  United  Status.  Itt  experimantal 
•^ultoro  here  has  bnen  recommended. 


?lf.  7tt.    Hi£Bl  lOtiiintia  almtftai. 

Olive  oU  (OIm  Ewoptea,  Linn.).   Olmeta. 

Oiivv-i^ruwtnK  in  thu  llnEtMi  Stntea  is  practically' 
confined  tu  California  and  Aritona.  The  total  crop 
in  1899,  according  lA  tht  Unit«d  Statw  Onsus, 
waa  alxKit  o,OUO,(XiO  pounds.  Tbe  fruit  ia  in  part 
oamI  for  picklini:  and  in  purt  for  the  production  uf 
olive  oil.   Tho  oil  is  obtained  by  eipreHcint;. 

The  demand  for  olive  nil  i«  largi.-  and  \»  in  part 
siippli«d  from  foreign  sourues,  notably  Italy  and 
France.  In  19ftl,  the  total  importation  waa  nhont 
1,7CX).000  gnlloiM.  Thin  oil  doiyi  not  readily  become 
rancid.  The  better  fcmden  of  th«  oil  ure  umni  m  salad 
oil,  the  poorer  fvr  iH^p-making  and  in  prucuMoi 
conniwted  with  the  manufa^^tnre  of  tobacco. 

pMnut  0)1  iAraekit  hypaqiM,  Linn.),  f.eyuminota. 
huinut-cDltum  in  ths  ttnit«d  Stated  it  taaaH 
chiefly  in  thu  ."^uth.  Virginia.  North  CarnlinN. 
Gearffia,  Alabama.  Klorida  and  Tennesaw^  being 
the  largMt  prodiieorji   in  the  order  nami^.   Tha 


total  crap  for  tliL*  ITnitt^I  Stati'-x  in  1899  vaa  about 
12.000.000  huHheK  valued  at  sinty-oni-  conU  per 
bushel.  In  19114.  lh«  UniUid  Stah-s  irt)purted  pea- 
nuts, shelled  and  uni;helled,  to  a  value  of  about 
$1JS,000.  The  peanDC  crop  hiw  inirri^iuxid  during 
tho  last  decade  to  a  remarkable  degree,  due  doubt- 
less to  the  increased  uw.  Anidc  from  it«i  upu  in  a 
whole  roHfited  condition,  the  fruit  is  the  oource  of 
an  oil  which  ts  expre^i^l  from  it. 

Peanut  oil  when  expressed  cold  is  pale  in  color 
and  may  be  usi^d  ria  a  .siilad  oil,  although  ft  becomps 
rancid  more  ri,-iiilily  than  olivooil.  It  is  usii^d  a*  an 
adulterant  for  olive  oil,  alao  in  making  butteriae, 
Thv  lower  gnidt.<d  aru  U9ud  in  eoup-making.  Sar- 
dinos  aro  frequently  preserred  in  peanut  oil.  The 
"cake"  ri'm.iinijig  nftt-r  rxpr«»ion  of  thu  oil  ia 
used  tmmetimea  an  a  xtuck-fewl.   [Hw  I'ttiaut."] 

Sesame  (UfMmitm  huUcum.  I,inn.).    P&ialiaeeie-. 

^ame  (bene  or  til)  is  an  annual  herbaceou 
plant  growing  two  and  one-half  to  suvcn  fcft  tall. 
The  le&Tes  are  variable,  thrt.o  to  five  inches  long, 
obtong  or  lanc«oIat«,  tlie  lowt-r  often  three-loheil 
or  thrM-pnrled :  the  coruDa  ia  pule  roM  ur  white, 
one  inch  long,  and  tubular.  The  pods  are  alxiot 
Ihrno  inehtw  long. 

Uene  j.t  plant*^d  in  .April  or  May,  and  ia  ready  to 
hurvL^at  ab->ut  six  mouthft  luter.    It  ia  eometimvB 

ftlanted  bt-tween  rows  of  cotton,  and  oncaeionally 
loed  to  kct-ji  out  w<h^h.  It  b^ginn  to  flower  when 
twelve  incb:es  high.  An  the  stemK  elongate,  new 
flowers  appear,  and  we  eventually  find  ripe  ctpKiileH 
bi>low,  grefn  uni-s  in  the  niiiiillu,  and  floui>rs  at  tho 
top.  Thfi  flower -capsok'8  durst  and  the  aetMl  Hhatt<*r3 
before  the  othom  arc  rit>e.  The  seod  muy  be  gath- 
ered by  (shaking  into  a  etieet  when  the  (kkIh  are  dry. 
The  8tt<i3  art!  viilm-d  tor  th^'ir  oil.  The  sewla 
yield  alwut  half  their  weightof  oil- of -sesame,  which 
id  odnrlejw  and  don*  not  eiwily  biKomw  rancid.  The 
oil  and  see<l  are  used  in  cooking  and  in  medicine, 
in  the  making  of  confections,  soap,  and  aa  an 
«talt*nnt  of  olivo  oil. 

Seaune  haa  been  known  from  ancient  timeit  in 
India,  Greece  and  Egypt,  and  is  much  nion-  usi-d  in 
than  coantries  and  in  Europe  than  in  this  country. 
It  in  naid  to  hav«  bevn  brotiitht  to  South  ('arnlina 
by  the  early  slavea.  It  now  runs  wild  in  partit  nf 
the  extreme  South,  and  la  collsvated  in  small 
patches,  chiefly  by  thc>  nogroc*. 

During  the  tiical  year  ended  June  30,  I'X^,  the 
importation  of  oil-of-MsamL-  amen nttxl  to  I,3iM,* 
yTo  pounds,  valued  at  $91,314.  Kincc  the  Bcods  are 
not  it^mizn)  in  th#  caRtomn  retumii,  the  araoant 
of  iK>ud  imported  ia  not  aMM>rtai liable. 

IMeratart, 

Allen,  Commercial  Organic  Analysi*,  t^ondon ; 
Rrannt,  A  Prnotioiil  Trcntiii*-  on  Animal  and  Vege- 
table Fata  and  OiK  Philadelphia;  Gill,  Handbook 
of  Oil  AnalyitiN  rbiliuK-lidiia  (1898);  Lvwkuwitnch, 
Chemical  Analysia  of  FatA.  Oils  and  Waxen,  N«w 
York  iXfOffi;  Sadtler.  A  Handbook  of  Induatrial 
Organic  Chemiiilry,  Philadelphia  (lEKX));  Bureau  of 
Chemistry,  United  States  ni-iwrtment  of  AsrioDl- 
tUT(f.  Bulletin  .*Jo.  77,  Olii-«  oil  and  It«  Substitute 
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L.  M.  Tnlman  and  L.  S,  Mnnitun ;  Eamo,  Ballotin 
No,  80,  ?art  li.  Roao  tiwanium  Oil  ami  Ita  Substi- 
tiitna.  Lynmn  V.  Keblcr;  Hrtpkina,  The  Oil-t"hfin- 
fat^i"  HaiidbiKilt,  Nhw  York  (IVmW):  Antles.  VeReta- 
b)e  I'alH  Slid  Oila  (tnms.  bv  C.  SatUir),  I.»Ti(ion 
(1897);  Rcnwliltt,  Clit'raicul  A'milysia  of  Oits,  ¥a^, 
Wftxes,  and  of  the  Commercial  I'rwiucts  Derived 
Thorvfrom,  LoDiioa  (1895);  Dt-nt,  rstii  und  Oils 
(inGrovM  and  Thorp,  ed  iters,  Clieniicii]  TechnoloKy, 
Vol.  11.1895);  I)Cwkowit«ch.TlieLahiiralory  Ciim- 
paniun  to  PaU  und  Oils  Induatriei.  LondoTi  (1901); 
Wright.  Animal  and  Vt^Kt'tabln  Fixed  Oilfl,  Fxtf, 
Bttlt«rs  and  Waxus,  London  (1903). 


nat«l>',  there  ia  n^o  generic  torin  for  the  srowiaB 
of  all  nrcmtnitntal  [ilanta,  rnTerin£  Kiich  phaflt«  na 
(Inriciilturc  and  tho  ruaring  of  inwn  and  shnilM 
for  a<Jornment  and  for  shade. 

Thi^  exti'nsinn  nf  lloriciiUari>  und  nlltod  occQM^ 
lions  is  tluo,  of  fourw,  to  thi>  rise  in  taste ;  bat 
th«  ri.iR  of  tasto  haa  b>vn  promotod  and  harteaed 
by  the  incniaeing  ctfectiveneaa  of  the  plant-grow- 
inK  bui4ine..t8.  The  buAtnees  it)  trecomiriK  morv  effect- 
ive bccuuHi;  ti  miicli  greater  variety  of  plants  is 
increasinRly  svaiUble,  becanAe  of  the  perfecting 
nf  the  gla««hn»«ij.  of  moro  dxpeditinuii  and  satti' 
factory  means  of  transportation  and  handling,  and 
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ORirAHEFTALS. 

While  Bomo  farmom  are  growing  crops  to  pro- 
vida  their  fellows  with  food,  clulhing  and  shelter, 
otbtjrs  arc  n^eiprocating  by  growing  plauta  to  or- 
nament thi^  homo  and  public  plaot<».  Thu  growth 
of  thft  dftsins  for  boautiful  plant*  has  been  very 
marked  in  the  l!wl  hnlf-*i'iitnry.  Within  that  time 
commercial  (loricultiire  has  ariswn,  together  with 
a  largo  part  of  nurst-ry-farniing.  [St?e  iVurftrin.] 
Tbfl  growing  <it  nrnam«ntftl  plants,  however,  is  a 
wider  businesa  ih.in  florimlture.  The  haninciiH  of 
floricultare  is  included  within  it.  Ploriculture  is 
properly  tho  growing  of  flowers,  including,  of 
coarse,  the  rearing  of  the  plants  thiit  are  to  pro- 
due*  thi*  rtftwora.  By  oniitoin,  also,  the  terra  is  ap- 
plied to  the  raising  of  many  or  most  berhiw.-i.-tnia 
ornsmvntat  piantti  and  alt  greenhoUHe  ornamentals, 
whether  grown  for  foliage  or  habit.     Unforcu- 


becaupe  the  increoaod  demand  has  mnde  it  panfb)« 
to  make  a  more  i^ITective  busiae&s  organization. 

Thf  huj'int^iis  of  floricuUure  may  derive  tls  rev- 
enoe  from  (a)  the  selling  of  ciit-Howers  (as  caxiw- 
lion.t,  rnntw  and  violets);  (fc)  the  selling  of  pot 
plants  tu  the  user  {-.is  bt'gonias.  jialntii  and  muijr 
gn>etihouso  and  window  -  ganlen  plants);  (r)  the 
dolling  of  nnrworv  products,  more  or  Icra  whole- 
sale (as  small  plants  of  camatioiif,  chrfsantlw- 
mum-t,  caniLa»):  IW)  thv  suiting  of  a«eda  or  bull 
Flower-farming  of  one  hind  or  anotlier  has 
become  one  of  the  important  agricultitral  itidv»>~' 
tries,  comprising  a  total  in  the  Un!l«d  St&t«s  at 
the  last  ci'nRits  of  G.159caminerctal  fanns  or  c*> 
tnhlishmcnt.i<,  with  42.6S2  acfM,  a  totnl  property 
valuation  of  $5:i,-162.-Jiy,  a  total  valne  of  proav«tS 
of  $18.5CI5,8S1,  and  an  »ven^;e  ralue  of  $431.83 
per  acre  of  prodact«  not  fed  to  liw-stuck.    Aside 
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from  these  establiulimpntit  ar*  many  otli(.T»,  m 
nurflehea  and  t ruck-fa mw.  thitt  grow  aiwl  sell  flow- 
ers as  a  secondary  biiiiini'^.  Tkiuro  an^  niiinbttrlniiet 
private  piscee  giving  much  ittt«ntion  tn  ornameti- 
tals.  The  ylaas  surface  rt-port^il  by  florisUi  (about 
oae-third  greater  than  tlio  land  furfucc  on  which 
the  Mtructurwi  ntandi  was  (IftiO;!!), (!()(!  aqonre  fwl, 
in  G,07U  i^^tablishmentj!.  Murv  than  h»If  iVm  ^1a^ 
was  in  the  north  Atlantic  Btatas,  New  Yurie  lead- 
inj;  with  10,6W,777  wiunro  tv-vl,  and  Ponnaylvaria 
second  with  >S,81 1,711  Bcjunre  feet. 

Floriculture  id  a  conctntratvd  and  high-cluss 
buHineaH,  notwithatatidini;  the  fact  that  many 
is>tab1i»hm«nt«  am  shiftli-as  amJ  jirofitlfiw.  The  flv- 
er&K^  iita  of  flower-  and  plnnt-furniB  in  tfao  n-n:!tta 
y«ar  wiw  lof«  than  si^ven  acr*s.  On  these  farms, 
the  valoe  of  lanti  nml  it*  im|>r»vi>nienU  wan  Hrimu 
$2R,0(X),000,  whil«  tha  value  of  the  builiiin^ra  wag 
above  $22,500,000.  The  implomtnta  were  rela- 
tively law,  beinK  only  $i,:ilJ0,S87  worth.  The 
«muunt  fx|jcnil«i  for  laW  waa  mure  thnn  J^l.OUO,- 
000.  or  about  onc-sovcnth  Iha  viilue  of  tho  land 
»ad  lwtwt*n  orift-fourth  and  oni^-tifth  the  value  of 
tho  salable  prudoet.  Tlie  labor i.'(»it  wan  abiiul  $K»0 
per  acre. 

The  risks  in  floriculture  arc  great  VicaiiM  of  the 
perish&ble  nature  of  the  products,  the  churKt^a  in 
uute,  tho  (^xiH^nsivvtivRs  and  umtubfltanttal  char- 
acter of  buitiiings,  and  Uie  cost  of  heut  and  otht^r 
ni.iint«inanre.  Thi*  dilTwrvnce  bttwet'n  the  whoJe- 
aal«  an«l  n>tail  prici?^  is  very  murkt^d.  Tlie  bu>ti- 
DGsa  ia  now  larjtely  broken  np  into  specialties,  one 
eBt&blishoient  devoting  itself  mostly  to  carnstiung, 
another  to  violeta  or  roitv»,  and  the  like.  Althontch 
the  nnniber  of  HjicciLvi  of  fturisba'  plants  runs  into 
thciunanda,  th»  nurnbom  that  are  commercially  im- 
piirtanl  are  relatively  few,  and,  for  tlie^m  gjn^ial- 
tit-s.  societies  of  growers  are  nsaally  organized. 
The  ciit-ll<i«-or  indnntr}'  haji  mtuio  groat  hi^adwny 
in  recent  y«<are,  with  roeei*.  camationj  and  violets 
aa  thi-  luading  cruiis.  In  tho  trruwinj;  vf  u1l  lh<i8c 
HpecialticB.  groat  perfectiun  of  manuiil  nnit  me- 
chanical skill  haA  iK'i-n  di'veloped.  Thifl  skill  is 
constantly  bvcuminp  moT«  rational  and  less  ru!i^ 
of-thumb.  The  workmanship  is  passing  out  of  the 
hnniii)  of  thi.!  olil-timo  npprctntieiMJ  gardem-r  whn 
wan  trained  to  grow  a  great  variety  of  plarnta  for 
pursonal  ot  houwhoM  u»e.  The  Rla»»houM:»  havo 
come  to  cover  acres  of  land  rather  thnn  square 
fet^t.  and  they  arw  i^impK  direct  and  c^mplett-ly 
utiliiable.  The  notionii  uf  greenhonsH  building  that 
were  current  twenty-five  year*  ago  are  now  largely 
outgrown  for  commi-n-ial  eiitablidiments  («eu  FigSL 
179  to  18S).  The  utilinngof  c«i)  storage  formine 
of  tho  products  hat  hud  gn-at  ofTect,  The  develop- 
ment of  Ute  city  flower  store,  the  delirery- 
wagan  AynU-m,  and  the  whnleoale  trade  have 
changi-d  the  whol*  aspt^^ct  of  the  InuiDeai.  The 
breeding  of  plants  in  one  way  and  another  haM 
long  bwin  an  important  factor  in  Hewer-growing. 
The  greater  nnmber  of  authentic  historic  plant 
hvbrlda  ar«  bet««en  gr«onhooso  and  other  garden 
planto.  The  onderlying  problems  of  plant  nutrition 
and  «f  eoil  fertility  and  eftlctcncv  iirv  yet  little 
Htudied,  however,  in  their  practical  applications  to 


iW  Horintft'  buniines*.  The  florist  makes  his  soil. 
He  depends  little  on  concentrated  fertilizers,  bnt 
greatly  on  manure,  rott«d  sod  and  other  hiimoua 
ameliorators. 

The  organiziilien  phsises  of  llonculturu  havo  tit- 
tlo  relation  to  the  farm  management  and  crop 
management  pmbl-ems  that  are  the  pr(.t[>t;r  theme 
of  this  Cyclopedia:  the  floricultural  subjects  and 
ptanta  are  discURoed  in  many  pha.o^a  in  the  r>-cIo- 
pedia  of  American  Horticulture;  thert'fora  the  sub- 
ject may  not  be  further  discussed  here.  The  btst 
literature  will  be  found  in  the  trudu  papers,  nod 
the  reporta  of  national  societies.  There  are  recent 
gofid  Ixirtka  (levoti-d  to  special  plant*!,  but  none  de- 
vott'd  to  the  whole  Hubjt'CL  of  commercial  floricul- 
ture ;  in  fact,  the  subjma  is  senrcitly  boningenieou)! 
(^nouf^h  for  uonsp^-ctfo  treatment.  The  business  of 
growing  ornamental  planta  is  increasing  ranidly, 
and  it  will  continue  to  increase  because  the  aesire 
for  beautiful  objecta  rises  with  the  accumulation 
«f  mtians  and  the  progress  of  civilixutiuo.  Every 
ubscrvunb  person  will  have  noticed  that  every  year 
greater  attention  is  paid  to  the  cjire  and  ailorn- 
nie'nt  of  bumu  grounds.  This  practice  is  beginning 
to  extend  far  into  the  open  country. 

PAPER-KAKING  PLANTS.   Pigs.  728-73L 
By  F.  r.  Vcilch. 

The  farmer  is  not  called  on  to  grow  crops  for 
the  purpose  of  tiujiplying  the  raw  materiala  used 
for  making  paper.  The  cutting  of  timber  and  the 
sale  of  «trnw  for  thia  purpose  have  been  tncJd«ntd 
to  othvr  furm  work,  tilling  in  the  gapa  betweea 
more  urufitablB  work.  But  conditions  arc  chang< 
ing:  the  wild  growths  and  the  wastes  of  other 
industrit^  heretofore  u«ed  are  supplied  at  con- 
Btantly  increasing  cost,  and  the  time  ia  now  come 
wh(?n  tho  farm  may  b«  called  on  to  contribute 
more  largely  to  these  anppliea,  both  with  its  wast« 
mati-riald  and  with  ita  crops. 

Pn|)cr  can  be  made  from  any  fibrons  vegetable 
material.  The  materi,ils  commonly  used,  how- 
ever, are  not  numerous,  and  are  obtained  from 
flax,  cotton,  hemp,  esparto,  mnnila,  jute,  woods, 
Klrawa  of  cer>'al«.  Rnnn  hvnip,  rhea,  China  gr»»»  or 
ramie,  New  Zealand  hemp,  coconut  liber,  adaneonia, 
ugsvv,  and  bark  of  the  paper  mulberry.  Other  ma- 
teriiils  which  are  used  to  a  ceruin  extent,  or  for 
various  reajtons  may  beconwiden-d  promising,  are 
bamboo,  sugar-cjiiie  and  c^im-etalks.  There  is  also 
a  long  list  of  cultivated  and  wild  grasses,  rushes  of. 
all  kinda,  rwdi*.  hnnutiB  llher.  barks  of  trees,  com- 
mon broom  and  heather,  tobacco-  and  colton-stalki; 
botit-pntp  wQffte,  iieat.  and  many  mlacellaacous 
material  from  wnich  small  quantitiea  ot  paper 
have  been  mwiv  exiierimentally. 

The  woods  most  used  are  spruce,  poplar,  htm- 
Wk.  cotlonwood.  balsam  and  pine.  .A  number  of 
others  are  now  l)eing  i^mploycd  in  the  manufacture 
of  paper,  possibly  not  in  sailicicnt  qaantity  to 
reqair«  individual  mimtion,  but  enongh  tA  indieata 
that,  as  the  neoemity  arisea,  many  other  wooda 
will  alflo  be  DKcd  for  tJils  purpoHc.  Indeed,  there  U 
every  reason  to  suppose  that,  with  proper  modifica- 
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tioiiB  in  methods  of  handling  und  ttvatinf;,  most  of 
the  woodft  will  make  pafii-r.  Fig.  72S  »how8  a.  pulp' 
mill  with  it«  Mcompunyini;  log  pond. 

Of  HiK  HUuiiiiini  papfr-niakinic  iiUnts,  colUm, 
flux.  hi:iii|),  dtriiwK  and  wuod^  are  tho  onlj'  orm 
produciiMl  comnifrcialty  in  the  United  StnUs. 
SHgar-ciui**,  ciirri-»lalk«,  coltoii-  and  tobacco^lallo* 
are  prudiif«d  in  large  qoantitiee,  and  viguroua 
efTorU  nre  Iming  mivie  %o  priHlnco  pap<^r  from  them 
on  d  commercial  acale. 

The  \K»i  pH[K.T-m;ii(  ing  miitvmis — thaae  thst 
make  paper  of  the  highest  qnality  and  greatest 
value  —are  waslejt,  dtrrivtil  chiefly  from  thu  textile 
induKtrie^,  wtiii^h  trom  their  form  or  condition  are 
of  little  value  for  nny  othiir  parpowi'.  Cotton,  flan, 
hvmp,  jnto  itnd  ramie  liber  come  to  the  psper-mnknr 
in  the  form  of  rapt  or  a^  uaotv,  and  a«old  baj^fcinK. 
OiavaH,  ropo  cunia^u  and  oakum.  Thu  cuarso  liber 
from  the  end  of  jute  Bt-ilkn  in  cut  off,  hal«I  and  eold 
to  the  paiH-r-maki-r  a>t  ".inU?  butts,"  Waxtw  [iap«r, 
new  and  old.  is  an  impurtant  material,  which  ia  tiKed 
in  making  all  prades  of  paper.   Wood,  esparlo  and 
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Hi.  th.  Pulp  mia  ud  loa  pond. 

bamboo  are  the  chief  materials  now  ased  which  are 
not  the  wastes  of  other  industries;. 

All  plants  are  made  up  of  certain  delinite  chi'mi- 
cal  cODHtitu until,  among  which  are  fnU,  tanninn, 
ligntn,  pectoae,  colnrinn  matters,  aujiar,  ntarch  and 
c«nu)os«.  and,  whi-n  tre:it«d  withcvrtain  chemicalu, 
according  to  eatablifihed  methods,  a  more  or  le»u 

Sure  cellulone  iK  nlitnimd  ;  and  it  i.i  on  thi;  amount, 
brous  naturp,  Aoftness  and  pliability  of  thiscella- 
loee  that  the  paper-making  valu«  of  the  plant 
chiefly  dIl)H.-nd^. 

CiassificatUm  (jf  mattriaU. 

With  refrard  to  the  cpiality  and  valne  of  the 
paper  produced,  the  chipf  materials  may  Iw  clfttwi- 
lied  ia  four  generil  f^roupq :  (1|  :'«[|uloae  from 
cotton,  flax,  hemv  and  ramie;  (2)  cuIIuKhk:  from 
jute,  manila  and  chemical  wood  ;  &)  cellulove  from 
eftparti)  and  ^trawH ;  (-1)  ^niind  wood.  From  the 
cam*  id>.- nit  ion  of  the  nature  and  the  percentage  of 
cellulose  in  the  materials  they  are  classiOed  .ih.  (a) 
simpl«  cetloloeo :  cotton,  containing  91  f>vT  cunt  of 
cqUhIom  ;  (A)  pecto-cellalose  :  flax,  cellulose  S'i  per 


cent;  hemp,  cellnioee  77  per  oent;  ramie,  cellu- 
lose 76  per  c^nt ;  Supn  he-np,  cellaloM  80  Mr  cent ; 
m&oila,  cellDloae  &4  percent ;  bamhoo.  celtu1c«e  50 
per  cent ;  eogar^ane,  calloloee  TA)  per  cent ;  8tr»w, 
Cellulose  46  per  cent;  veparto.  cellulonc}  48  per 
cent;  adanaonia.  cellulose  49  per  cent;  (c)  Ujpio- 
celluloae:  New  Zealand  hn^mp,  cellukwto  86  per  c^nt ; 
jute,  celluloBe  &4  per  cent ;  pine,  cellaloee  &7  per 
cent ;  poplar,  cftllDloac  53  per  cent. 

Oajiifieation  qf  papers.      ' 

With  regaTd  to  the  uses  to  which  they  are  put. 
papen)  are  divided  into  aereral  claaaea : 

(1>  Writing  paper,  embracing  what  are  knom 
n.4  bond,  ledger,  record,  linen,  bank  nof.  nnliaary 
writing  and  cn^'^lope  papen,  These  are  tkoroof^hl 
siied  papers,  the  beet  of  which  arc  made  from 
homp  and  ramie  fiber,  while  the  poorer  grades 
tain  alflo  a  varying  amount  of  wood  pulp. 

(2)  Printing;  paiier,  embracing  book  paper  and 
newspaper.  The  beat  grades  of  the  former  ara 
made  from  rags,  while  the  poorer  grades  contain 
esparto,  straw  and  wood 
pulp.  Newspnpur  is  al- 
most universally  raad*. 
froin  ground  wood  [wil, 
which  has  not  been  soIh' 
jectod  td  any  chemical 
treatment,  with  a  small 
percentage  of  sulfite  pulp. 
&»me  nuwRpapan 
contain  straw. 

(31  Wrapping  p»i 
embracing  also 
bags  and  heavy  eore' 
The  beat  grades  of 
are  mail<!  from  jute,  tisal^ 
and  common  rags;  tli4 
pu<.>rer  gradt^  may  be 
made  in  part  or  entirelj 
from  chemical  wood  palp^ 
straw,  or  ground  wood.  A 
particularly  strong  papor,  known  aa  "kraf  brown," 
standing  between  manila  and  juto  paptfs  and  wni[V 
ping  pai>ur  made  from  regular  chemical  wood  pulp, 
is  now  made  by  under-cooking  woud  by  thaenlfale 
prncettn  and  subsequently  grinding  the  fibtH*  in  a 
special  mill. 

(1)  Ulotting  and  tissue  paper.  The  beet  grades 
of  the  fnrm^ir  nrv  loowly  made  and  free  from  load- 
ing ;  poorer  grades  contain  chemical  wao<I  pulp  and 
large  <|uantjtiwi  of  clay.  Th«y  are  not  sized.  Ti»- 
sue  papers  nre  very  thin  and  should  be  made  froa 
strong  llliiT,  «urh  an  hemp  and  cotton. 

|5»  Cardbounl  and  postvlioaTd  are  Daually  made 
of  low-grade  raateriais.  Strawboard  is  manufao- 
ttired  frotii  imlileHchi^  and  imperfectly  washed 
straw.  Parchment  paper  is  made  of  loBK-fibered 
material  l>y  (Iip|)ing  the  tinii>hed  sheet  in  salforio 
acid,  washing  with  water,  then  with  Unmonia,  and 
finally  with  watt;r. 

Ettent  tjf  tie  paper  intfiutry, 

Th«  (jaantity.  kind,  and  Taloe  of  the  raw  ma- 
teriaU  and  the  paper  made  therefrom  in  tha>  I'nited 


PAPER  PUNTS 

SUt«B,  in  1905.  atv  giv^n  in  the  folluwiog  table, 
from  the  n>[K<rt  of  tha  Bureau  of  the  C^ruia^ : 

pAPDt  AjtD  Wood  Piii.r. 
Hiit«rlal<  w»i,  tif  Liml,  quantity  nnd  cont ;  prodiiet«,  by 

kind,  quaoiltf  and  valU'>;  cqnipTnent, 
HnUni^uMK).  loUtci^t  .    .    .    .1111:^1,^78 
Wood: 

DoiBOKtiC— 

OordB 2.-)73,0W 

CiMt flf>.9r>S,W)5 

Conti 677.^23 

CmL (4.847,066 

&■£■,  boludinjc  cotton  lutd  flax 
VMto  and  twMpiQKS : 

Tom SHM>2 

C(«t {B.»&l,t!07 

Old,  or  ymitl*  paper : 

Tom £88.543 

Coat «7.-l30^6 

Utnlla  KUwh.  including  jnCn. 
baBKinR,  Mp",  *Mt*, 
tbresds.  etc: 

Tona !{r7.023 

Cwt t2£02,-i32 

£uaw; 

Ton* 3(M,&8& 

Cart tlfi(y2j8S6 

GfODiiiI  wood  jnilp.  purchoMd ; 

ToTiB 817.286 

Vtmi $r.,754.2S9 

Soda  wDitd  Ahw,  porchoMd : 

Tom 120.978 

CxM «r..lM7.106 

GdIIHo  wood  fiber,  parchamd : 

Tona •l.'Ul.lfiO 

Otmt $16,&e7.m 

Other  chemical  liber,  pnrchoMd: 

Tnnn 6,S78 

C«t ;  ?2frl,678 

All  oth.^riitock tl.M^.UeS 

Owmicnlii  and  colnn SS!3G6.305 

Sblng : 

Tom 62.171 

C«M $1^^.036 

Clar: 

Terns 201,218 

C«t |2.0W,S70 

All  othar  naUriaU |£8is&4,307 

Product*.  toUlviIiw (188,716,180 

Newtpaper : 

Tona 912.822 

VbIw 935.906.460 

Iknk  papev : 

Tou 615.M7 

Valoo »37.40.%E01 

Floe  paper: 

Tvna l-te.832 

Valno 122.249,170 

WnmlBji  pap«r ; 

Tons eu^l 

Value |30,4aSjBd2 

Bunrdx: 

Tens KMX>1 

Value <ie,9Ci9.6eT 

Otlwr  paper : 

Tope 9e6,6e3 

Vtlgo tSOjSS2.\W 

GroBDd  wood  pvif : 

UiAa  for  mn  OM,  tm»  .  .  ese^hK 

Mad«U>eeUM«w)vfa»i.  2TM00 

Vkte •4,S2MW 
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Soda  liber: 

U[h1«  for  ovn  me.  tona  .   .  66.404 

Made  to  eell  as  audi,  tonii .  130.309 

Value $5,158,615 

Sulfite  fiber : 

If  ^«  for  own  lue.  tone  .   .  379,082 

Hade  to  eeU  «a  nth,  tona .  376,940 

Value $18,661,464. 

All  otlwr  pradoeta $1,924,196 

Eqalpinent : 

Paper  marhinea : 

Pcrurdrinier,  TiDmber 757 

Cylinder.  DumbH- 612 

DlKcHtotH.  numlMr &47 

Grinders,  nmnbcr l^i 

Pajm-'Jitaklnii  iimltriaU  of  thr  futnrf. 

Inspection  of  lh«  aluivt-  Laliie  fhtinti  that  by  far 
thi.t  l.arj;t;Rt  (|uantity  of  papier,  m«re  than  half  in 
fact,  \a  mode  from  wood.  This  «ii«rn)c>Qfi  doniand 
fur  :i.(KX),(KX)  ccnls  \kt  year,  when  nililud  to  the 
quantities  uthrrwiniu  UMiJ.  is  riipjdly  docrt'Bftini;  tlie 
vLtible  mipiJlT  nf  the  tii-tter-ltnnwn  papi-r-making 
u-ooild,  lhi>  o(ti<t  of  which  18  alffudy  K-iny  fi-lt  in 
gome  lopjilitie^.  Greater  diH^culty  in  ru>curing  and 
inon'ftsin);  c<»\,  of  ii[)r«fft  nnd  p'^iihr  ftnitahlo  for 
p.ipor-makine  may  be  expected.  It  is  highly  prob- 
abU-.  hywtvvt,  that  nnj<li.-i-n  a];riculturf  will  bu  able 
to  meet  the  dtmikDil  iw  euitublu  aubstituteH  for 
apmcH  nnd  poplar  ;  indec<i.  tht- n-  is  e.very  rvsson  t« 
think  that  very  many  irlher  uoudx  are  altia  suitable 
for  paper-tnakinf;.  and  with  decreasing  auppliM  of 
th^  bt'ttor-knou-n  kiniU,  ihi-*v  will  Ixt  used  moro 
and  m-TTe.  Such  une  has,  already  be(^n,  as  ia  ahown 
by  tho  \erv  Lar;;!;  con.-iiiniption  of  hi-mluck,  pine, 
balsam  ami  cottonwood,  and  by  thp  fact  that  yel- 
low pine  and  chi'.'"tn\it  an-  now  Viinr  devi-loix-d  aa 
paper-making  materials  in  the  South.  The  high 
yield  of  pnpor  obtained  from  wood,  toother  with 
the  easa  with  which  it  ia  propnred  for  treatment, 
itti  frt-^om  fr«m  dirt,  the  large  (jiiantity  that  can 
bo  gut  into  (hftdigvfitcr  for  trcatmcDl,  have  coa- 
trtbated  to  make  wood  the  cheapest  paper-makinji 
raati-rbl.  Ft-r  «ll  hut  tin- niiet^'xiictinj;  purjMMoB, 
it  makeit  a  suitable  jiaper  ata  minimum  cost.  Any 
noirrtywfuliy  compt-tiiiR  mal#rial,  th«n'fori.',  maat 
compar*  favDmbly  with  wkn]  in  the  final  cohI  of 
tha  finished  paper  and  in  the  qnabty  of  the  paper, 
it«  frwdom  fri>ni  dirt,  ite  apgjcurance,  i-lrfngth, 
durability,  and  resistance  to  wear.  At  preaeot,  tho 
pricr  of  pulp  w(jii(l  avcr&KW  about  alx  dollars  »«r 
cord,  and  one  curd  makeii  approximately  1,300 
pniinti)!  of  pfHtd,  rlftan,  white  paper.  Six  dollar^ 
worth  ofany  Hutxttitute,  thert-foro,  munt  mnk«  1,800 
pounds  of  an  e(|tially  f{»od  paper.  A  number  of  fae- 
tom  help  to  mnki>  thc>  qosX  nf  paprr  from  other 
material  greater  than  from  wood.  Cereal  straws, 
wild  K^.'uv^,  ci>rn-«itrtlkit,  has'isK and  cotton -etallta 
miut  be  rareftiUy  fri.'f<)  from  the  dirt  which  ther 
contain,  while  the  hiit:h  perrentaff«  of  !)ilica  which 
the  strawu  and  wild  v,r!i*»:ii  cnnuin  Yiv\\»  (o  make 
their  chemical  treatment  somewhat  more  coatly 
than  that  of  w(v»d.  It  i*  doobtfnl,  Ih^rcforp, 
whether  the*e  materials  can  yet  be  delivered  at  the 
millN  nnd  Ircattfl  SK  vhr^ply  as  can  wood. 

Again,  a  pntperty  which  di»coiinigee  the  use  of 
Bu^r-cane:,  baicanKi,  com-alalks  and  nuteriala  of 
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like  natnr?.  is  that  the  cclluliwe  which  they  con- 
tain is  iirtoM-nt  in  two  or  nrnre  forms  having  widely 
difforpnt  ph^i^sical  propertit«.  amt  t(i*.«e  forma  do 
iir>t  Iwhavo  -ilikft  when  tronteii  with  paper-niiikiDg 
chemicals.  Thus,  the  pith,  libi-oviuioultu'  innillee 
and  rind  (the  lattur  coafiuting  at  highly  Ugniflerl 
fiber)  of  bagasse  will  bo  attacked  iti  thi'irinltTgivf-n 
by  chemical  treatment,  &nd  a.  treatmvtit  sufiici«nt 
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toeoftun  thtj  rind  is  rather  too  severe  Tor  the  libro- 
Tascular  bundlefl.  and  fcntirc-ly  too  sever*  for  the 
pith.  Such  trBUttnent,  therefore.  rc^uEta  in  Ivw 
yieldfl,  and  the  resultinK  pulp  h  not  homogeaeouB, 
con»i(*tinfr  of  Irtnn,  tdarse  fibers  aaci  of  the  shurt 
pith  cells,  the  latter  i>(  wliich  impart  parphroent- 
like  and  objwtionable  char™cUTi«tioH  to  the  paper. 

A  msit-jrial  which  in  suitahlti  for  making  papers 
of  all  gradea  is  the  fiber  of  flaic  jp'own  for  se«d. 
The  straw  contains  20  to  2-S  p«T  cent  of  tlax  fiber 
suitable  for  laakinE  the  Btroni;est  and  best  paper. 
Here,  again,  there  an;  thrL-e  forms  et  celtuloae 
prea«ntv  and  tt  is  dilBcult  to  si-'pariite  cheaply  the 
wood  of  the  straw  from  th«  trn«  bast  flhore. 
Diffifulty.  tcio,  has  bwn  tmeountered  in  ry-moving 
the  seed  left  in  the  straw,  th^  oil  from  which,  if  it 
U  not  removt'd,  appi^ars  in  the  iinitthi-d  paper,  giv- 
ing it  a  greasy,  8|>otty  appearance  and  Bpoiling  it 
for  any  but  common  pnprni. 

Looking  to  the  time  when  the  cost  of  wood  will 
*ncoiiragi.i  a  largi^r  use  of  other  raw  malerifllB,  lint 
little  consideration  need  be  given  to  materinta  auita- 
We  for  common  papers,  such  an  atrawboard,  boj  and 
cardboard,  common  wrapping  paper,  and  the  I  ike,  as 
it  h  not  probable  that  the  sapply  of  straw,  bagasse, 
com-fitalk!!,  and  other  low-grado  material  which, 
Bnder  these  conditiona  will  be  available,  will  he 
raductsd  id  the  near  future.  For  the  better  papers. 


such  ag  newspa[it'r».  strung  wrspping,  liook,  writ- 
ing and  record  paper.i,  we  may  espect  the  demaod 
to  bo  met  more  larj;«ly  than  at  prcaftnt,  nnder  tiM 
otimuluH  of  increased  priced,  by  a  larger  collection 
of  ragH,  scutching  ami  <>}iinnini;;  wattt«*  of  the  ■ 
textile  indn.itric.-',  old  rope,  paper  trimming*  and  ■ 
old  papprx;  utilization  of  other  kinds  of  wood  aod 
of  the  uaKtu  wooils  of  other  wood-using  industriM; 
recovery  of  the  fiber  now  waeteil  in  fiax-atraw,  ol 
which  the  product  of  about  thrco  million  acTM  ti 
annually  waited  in  this  country;  aubatitntion  of  the 
ctireal  straws,  bagasse,  com-ntalka,  bamVio  i  nd 
many  other  materials:  and.  rinally,  when  it  becomes 
necessary,  the  production  of  a  material  primarii; 
for  thw  making  of  pap&r. 

DESCRIPTIVE  NOTES 
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Adansonla  tAJanitnnia  digilata).   Mairaeta. 

Adansonia  ia  the  inner  bark  of  the  baobab  or 
monkny  breati  trei-.  It  is  obtained  from  tht*  tropical 
regionH  of  the  wwtlern  coast  of  Africa,  and  is 
suitable  for  making  a  etrong  wrapping  paper 
having  a,  high  finiah. 

Balsam  {Ahiea  battamea.)    Conifent.  f 

Balaam  is  used,  in  Maine,  PennaylTania,  New 
York,  New  Hampshire,  Minnesnta  and  Wiacosiin 
for  KulCite  pulp,  yielding  a  pulp  of  thu  Kame  general 

character  as  spruce. 

Bamboo  {hatnlnitra  species).  GnmiTua.  Fig.  121, 
Vol.  I,  and  Fig.  Tlit. 
These  are  giant  grasses  which  haTe  long  been 
known  %»  goitxMe  for  making  psprr,  but  have 
never  been  used  extensively  for  this  purpoae. 
probably  owing  to  the  greater  ease  of  securing 
wooii.  Recent  exiierimenUt  have  again  demoB- 
8trat<'d  the  value  of  the  dwarf  bsinl}oce,  parlies- 
larly.  fur  put**-'i^'"'aking.  BamtjcK)  is  native  in 
tropical  and  sabbropical  conntriee.  and  la  Bned 
extensively  indiLitriiilly  in  southern  .\aia  and  th« 
Philippinea.  It  hiui  been  intniducetl  aooccaifklly 
into  the  United  .States.  It  is  the  chief  pap«^aiakia| 
material  of  China,  and  owing  to  the  rapidity  witl 
which  it  grows  (a  yield  of  six  tons  of  pap«T  stock 
per  Beas'ijii  has  been  cstimabod),  it  U  a  promieiv 
material  of  tbo  future.  It  makes  a  soft.  whit« 
paper.  pos^eAsing  maw  of  the  charact44'iiitio«  of 
paper  mode  from  straws,  and  is  mitabla  for 
wrapping,  newspaper  and  book  papers.  Tin  Bbar 
is  1  to  10  mm.  long  and  .016  mm.  In  dtamettf. 
The  yield  of  paper  is  about  40  per  cent. 

Com-etaUc  CAa  Mnj)*)   and   Sugar-cane   bagasM 

(SiwAanot  o^einarum).    (iramint'tr. 

The  former  is  grown  extensively  in  the  Untt«d 
States,  th«  lattt^r  in  the  United  States.  Wert 
Indies,  East  Indlee  and  Hawaii.  They  have  both 
atlrncleti  considerable  attention,  as  hnro  al$o  c«4> 
ton-stalks,  as  paper-making  materials.  SaznpU*a( 
very  acceptable  paper  have  beeo  prepand.  tai 
bagafise  has  Iteen  used  for  some  years  by  jieretal 
milb  in  preparing  a  low-grade  wrapping  papar. 
[See  ^Vai»  and  Sugar-cant.]  " 
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Cotton  {GotssP^um  species).  Mah-aeta.  Fig,  S'jS. 
Cotton  i^  n  Ringkvfilwrvil  M^ntl  hatr  nnil  U  uiwd 
in  the  paper  indu^lry  in  the  form  v(  libroiui  wast« 
from  the  dworlication  o-t  tK  wxiln,  which,  nwn 
after  pinning,  retain  on  th«ir  aarfac«e  abont  JO 
fiLT  c«nt  of  filjer;  by  ilelintinE:.  1  [wr  cent  of  a 
short  tibcT  is  recovorttl.  Old  ami  n«w  rags,  »pin- 
nin^  wiuitfl  nnd  thread  arc  the  chief  »oiirr»i>  of 
cotloii-paiwr  et<)ck.  Lur^a  riuiintiliLW  of  rv,^  an> 
imported  from  Kngiainl,  (iHjrmany  and  H}i>pt.  The 
total  quantity  of  cott<)n  and  flax  HtKT  u».-d  in  tli4 
United  Stat«i  for  papi/r-makint;  in  liHlfi  waw  li'.M,- 
G5^  Uins.  Cotton  is  iaT(;(-ly  ompluyiij  in  thi?  fincwt 
record,  ledger,  writing,  bnak  and  blotting  pBpL'nn, 
usually  mixed  with  a  littla  lin«n.  The  libers  ar« 
20  tu  40  mm.  lun^.  and  .012  to  .087  mm.  En  diani' 
eter.  The  yield  of  paiwr  from  rags  is  approxi- 
mately Si  percent   [Sco  C^«on.] 

Cottonwood   (PoptUiu  deitoide$).    Salifoee/i.    Fig. 
449. 
Cottonwood  in  [istd  to  a  small  extent  and  yields 
&  pulp  liy  thi*  tiOiU  proc«««  of  th«)  Bam»  general 
nature  iu<  poplar. 

£»parto  (Stipa  fmaeiuiiim  and  Lygrum  Spartitm). 
Gram  inne. 

This  pknt  gravn  wild  in  Spain  and  northern 
Africa.  It  is  n&thered,  baled  and  shipped,  chiefly 
to  England,  wht-rv  Ur^quantitii^s  an.*  nsv*].  Tli«i 
fibt>r!)  of  the  AbrovaHCular  bundles  coo-itilute  thu 
pnpt^r-malting  mati^rinl.  The  flticr  in  tough  and  ia 
particularly  suitable  for  the  manufacture  of  book 
pupcrn,  yidding  a  soft  nagrcr  of  go<Hl  quality.  Thu 
fibers  are  l.r>  to  2  mm.  Iodk  ftnd  .012ri  to  .022  mm. 
in  (liamotcr.  The  yield  of  piiiicr  is  about  45  per 
cont.  It  haii  iHwn  used  fur  cunturies  in.  moulhern 
Spain  and  northftm  Africa  for  tho  manufacture 
of  bnsl(et«,  matting  and  aimilar  war««.  The  leaf, 
which  jjrowfl  three  to  five  feet  long,  i«  u»ed  and  ia 
Btrinpcd  annually  frvm  the  plant  by  hand.  ThJA  can 
bo  dona  only  in  dry  weather.  The  plumt  must  grow 
ten  Ln  liftmen  yoAra  bt-fcre  the  U-Af  a  suitable  for 
pap»r-ma1(ing.  Its  cultivation  has  not  buen  8Uo 
ceaaful.   [Hee  Frbtr  plaah.] 

Flax  {Linum  uritatimmum).  Liaaaa,  Figs.  405- 
40T. 
The  bant  fiber  from  the  inner  baxli  of  the  atrav 
iscmploywl  in  the  form  of  dcutchinK  refuse,  spin- 
ning wast«,  Ihreadii.  and  new  and  old  rags.  The 
fihen  hare  a  leneth  of  25  to  30  mm.  and  an  aver- 
age dtamMtt^r  of  .02  mm.  Tlio  yield  of  paper  from 
raf^  iH  sbutit  ?&  per  font.  Flax  fiber  la  the  most 
Buital>t«  material  for  thv  preparation  of  faiiHi-cIaM 
pamrn,  such  as  are  used  for  court  and  other  rcc- 
erda.  which  are  tn  be  handliMl  a  i^t^at  deal  and 
pPttdTVvd  for  many  yvam,   [Sm  f^tu.] 

OroLind  wood. 

In  addition  to  the  nB4  of  wood  pulp  prepared  by 
chii'ini'Cal  truatmont,  paper  ifi  nifw  madi*  from  wood 
palp  preparvnl  by  grinding  againft  a  stone  under  a 
stream  of  wat«r,  such  pajp  beini;  known  aa 
"ground  wood'  or  "muchanical  wood."   The  )>a]wr 


thus  prepareil  hiia  waly  a  lernijorary  value,  as  the 
tiboTn  are  rerj-  short,  much  shorter  than  from  the 
annw  wood  ehcmicitlly  trfinttHl ;  and,  an  tha  colur- 
iuK  matter  and  ligneous  matter  are  atill  in  the 
pulp,  tho  papvr  darkens  and  dvtcrioratea  rapidly. 
Spruce  is  mttst  largely  used  for  grinding.  Small 
(|uantitica  of  hcmlrick.  pirii.-,  Iiiilnum  and  iH^plar  ara 
alKoutiod.  Ground  wood  is  used  chiedy  in  making 
iieWBpapor,  which  ctiisiiKtit  of  abuot  Hll  per  cent 
ground  wood  and  20  per  cent  sulfite,  It  is  also 
u^t-d  fliono  or  in  mixture  with  othor  nruitorlals  in 
making  boanl,  carda  and  cheap  wrapping  paper. 

Uemiock  (T»ujia  CanojfenrU).  Omifera.  Pig,  454. 
Thifl  vt'twxl  yields  a  Homewhat  coarser  pulp  of  tho 
sama  general  vburacUif  au  ttpruce,  but  \»  r^luecd 
with  more  difficulty.  Hemlock  is  native  from  the 
St.  I.awrtini:«  river  tu  Wiwonsin  on  the  w«;t, 
south  to  Delaware  and  &laryland,  and  in  the  moun- 
tains to  Aluliuma.  It  la  now  employed  largely  in 
\V iacon-iin,  Michiiran.  I'ennaySvania,  New  York, 
Ohio  and  Wrst  Virginia  for  making  sultltfl  pulp, 
which  is  u»cd  for  the  luime  dims  of  pain-r  as  e|>ruce 
is.  The  fikTB  have  a  length  of  1  to  4  mm.  and  s 
dlnm«t«r  of  .021  to  .063  mm. 

Sttnp(Canjiabis  Kalhm).  Vriieaetrt.  Figs.  566-568. 
The  biuft  fiber  from  the  Inner  bark  of  tliu  hemp 
plant  i.-*  U)»ed  in  the  form  of  scutching  refuse,  spin- 
ning w<imU'.  thmads,  cuttings,  rotw^nds  and  canva*. 
Aa  the  fiber  has  groat  strength,  it  is  used  largely  in 
combination  with  rags  for  bank  note;  and  Iwiger 
paper.  Unbleached,  it  is  used  for  wrapping  paper 
ond  fur  edible  intsuUtiou.  Hemp  in  cultivated  in 
llussta.  Italy.  France.  China,  Japan,  and  in  tha 
Utiitwi  Stilt*.*.  The  llber»  are  about  22  mm.  long 
and  .022  mm.  in  diameter.  The  yield  of  paper  is 
about  G8  per  cent.   [Seo  Hemp.] 

Jate  (Cairhtirun  raprtslarit  and  Oircftwrm  otiforiut), 
TUiaeea.   Figs.  332.  39S. 

The  fiber  of  jute  is  thin-walled,  highly  lignified, 
and  conl«inK  much  coloring  matter.  It  k  oMaim.id 
from  the  inner  bark  and  is  used  in  the  form  of 
thmoda,  buttfi,  bagging  and  spinning  wast<i.  It  ia 
uaed  chit'tly  whyrn  strnngth  is  of  mof«  im|Hirtun(.'o 
than  appearance,  ae  in  wrapping  papers  and  heavy 
vnvclopee;  it  iii  seldom  UHed  in  while  papers.  Juto 
is  cultivated  commercially  in  India,  Burmsh.  Japan, 
China  and  Fnrraofla  and  has  been  introduced  into 
the  Unit«d  States.  The  fiben>  are  2  mm.  long  and 
.022  mm.  in  diameter.  The  yield  of  paper  is  50  per 
c«nl.   [Sw  Fiber  fteof*.] 

HsnlU  hemp  (Huta  textilit).    Mumons.  Pig.  l^S. 

The  fiber  of  Manila  bomp  or  abaci  is  obtained 
from  the  fihriivancular  bundWof  the  leaf  stalks  and 
is  u»ed  in  theformof  scutching  refuse  andold  rope. 
It  ii«  cultivated  in  the  I'hilippine  islands  and  has 
bt^K^n  introduc^'d  into  the  Faitt  Indies.  The  Abersaro 
abool  6  mm.  long  and  .024  mm.  in  diameter  The 
yield  of  pap<T  t»  about  50  p<^r  cent.  It  is  nsed 
chiefly  for  wTapptng,  cable  insulation  and  heavy 
«'nrelnpe  j^iiera,  which  orv  known  as  "rope  msnila." 
ISec  Fibtr  planU.] 
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Mauritius  hemp  (fVrcj-iM/cetirfd).  AmaryUi4wtte. 
Fig.  402 
This  hump  i.i  oliUitKud  friim  MnitritiiiH  Atitl  St. 
Helena,  where  it  iw  (irepJireil  fur  export.  It  i«  native 
in  C^tJilral  AoiBrica.  Tin.'  tllx-r  <jf  tht.'  llliri>v(iAutila]" 
bundles  of  the  leaves  is  itaail  for  small  corda^.  in 
which  form  it  is  ns&d  ns  papor-mnkiriK  material. 
The  liberi-  are  l.;i  to  8.7  mm.  Jong  and  .015  t»  .024 
mm.  in  iliamekr.  Other  aga/i^tt  aba  yield  a  suitahle 
papor-niiikiiig  Hber.   [See  Fihrr  pJanU.] 
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New  Zealand  bemp  (/'Aormiuffi  tmax).  hHiaaou 
FiK.  401. 

The  tiher  in  obtainei]  from  the  RhrovaAcalar 
handk-H  of  thv  Icaviis.  uf  thia  ))liuit.  U  ts  iiittive  in 
New  Zealand  and  Australasia,  and  ift  cultivated  in 
New  Zt<iit!i[id,  ami.  to  a  krihII  «ixteTit.  in  soDth«rD 
JSurope.  It  ia  uamI  in  the  form  of  old  rup<<,  twinfl 
and  Tarn,  and  iii  Rnttahlo  for  making  atronR  wrap- 
ping pap«rd,  th^m^h  it  \»  but  libtlo  a:Jod.  The  l^bi-rs 
«r«  suft  ami  luotfuua,  M  mm.  lonjf  and  .OIG  mm.  in 
diamL'UT.   l&L"  Fibfr  plaalt.] 

Paper  mulberry  (ffrnwMiw/ia  papt/rifera),  Vrti- 
caer'.T.  Uitsusuita  (EdgrianiJtia  Ganin«ri). 
Thjjmelaaaic   Fig.  fl2. 

The  inner  or  bast  fibers  of  these  plants  are  uspd 
In  Japan  for  muking  jMipcr.    The  fibers  arc  6  to 


20  mm.  loag  and  are  00ft  and  lustrous,  and  ■» 
nut  broken  ur  cut  in  making  Japanet'e  liand-mado 
pa[>ei'.  The  tibiir  is  pnr^pared  for  [>ut<«.-r-mal(ing  by 
scraptDK.  sualiinju:  and  bttatinj;,  and  in  the  unbroken 
condittiiu  yt<-lds  a  pajH^r  of  ^n-nl  u-^at^iiv  Mrvitglk 
and  softnesji.  Uy  treatment  with  oils,  adhewves  and 
colors,  th«  JapanoAu  ni.ike  from  thv*;  fibers  paper* 
which  in  their  strenRth  and  rteiatance  are  read; 
ADl)ittitiite«  for  luabher  und  clolh  foroome  pnrposea. 
These  fibers  mixed  with  others  are  alw  dm  ia 
.lapan  in  making  machini^made  papers.  Mitxumata 
hss  l)e«<ii  introduced  into  this  country  by  the 
United  States  Department  of  Agricolture.  ^e* 
poB©  72.] 

Pine  [Pimu  spociaa),  Omifirte.  Figx.  459,  462. 

Several  varietiea  of  pine  are  used  in  paper-mak- 
ing. White  pine  iPiinu  Slriitiu*],  lonjc-leaf  yellow 
pine  (/'.  jinhflrU),  and  ^ey  pinu  {P.  dxvarieata. 
Fig.  •162)  are  coming  into  uae  for  the  preparation 
of  pulp  by  the  eula  pruc^ss.  Tho  Ab«n  ar«  S>  to 
4.&  mm.  long. 

Poplar    [T'i>p\iliui  granduUnlata,    P.  trtmaloUtt). 

Saiieaaet.  Pig.  730. 
This  is  the  prvferrod  wood  for  use!  in  the  soda 
proi!ess  and  yii^lds  a  soft,  ea.>iily  bleached  whit* 
pidp,  Tho  tree  is  native  in  wuthi'm  Ciinadn,  wMt* 
ward  to  tboMisei^sippi  rir<.'r,  and  south  to  N»rtli 
Cnrulina.  The  fik'^rfl  aro.-t-Stc  1.2  mm,  long,  and 
.017  to  .036  mm.  in  diameter.  The  yii-ld  of  paper 
\%  shdiit  52  \vT  cent.  Pi>plnr  wood  \i*  used  caieHy 
in  combination  with  Kullit«  and  other  good  materials 
In  milking  lil}i<)};ra|ih,  book,  writing  and  blotting 
papers.  It  is  particularly  suitable  for  ifinng  an 
open  texture,  eoft  handle  and  bulk,  r«»einbl>njf 
eaparto  in  thtse  qualities.  Unbleached  poplar  ia 
used  alone  or  with  aultitf..  hemp  or  jile  for  trap- 
ping and  cabSt!  |KiiH>r. 

Ramie  Uioekmtria  nivta).  China  graaa.   Vrtieaaa, 

FiK.  3M. 
Th«  bast  fii'>eni  of  the  inner  bark  of  this  plant 
are  used  in  Ibo  form  of  MUtching  rcfu.-^,  spinntn^ 
WRste  and  rat^s,  anrl  famish  an  exceptionally  strong 
fibur  suitalile  for  thp  production  of  thr  hight-.tt 
({rade  papers,  such  as  l>anlc  nutvs.  wliJch  an>  subject 
to  much  wear  and  handling.  The  It^ngth  of  th« 
liber  is  £0  to  150  mm.  and  thr?  diameti^r  .05  Disi. 
The  plant  ia  cultivated  in  China.  Formosa  and 
Japan  for  textile  purposes,  and  rvc«ntly  hoa 
received  a  great  deal  of  attention  in  India,  Africa 
and  la  the  United  Staled  where  it  can  be  grown 
Buccesafulty  as  far  north  as  Washington,  D.  C- 
[SvfS  Filirr  flani*.'] 

^bea.  (liotfimeria  Uiianitima).  Vrtieaaa. 

Th  is  plant  yields  ba;<l  fiber*  »om6What  liko  tbosa  • 
of  rainiv,  and  is  suitable  for  the  production  of 
strong  papi-rs  for  Bpt^rial  purpOMMt.  The  fiber  is 
stitfer  than  that  of  ramie,  which  is  a  drawback  to 
the  use  of  th«  mati>Hal.  Tho  fibers  n-ach  a  Ivngth 
of  220  mm.  in  some  caaea.  It  is  used  in  the  for 
of  iceutching  wasto,  spinning  wast^  and 
materials.   [i^«  Piter  fiant*.} 
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Siul  or  Heoequeii  {Aga  iv-  rigida,  var,  rhngnla  and 
var.  Sitatana).  Amarj/lliilacar,   Fiif».  22,  39d, 
■100. 
Thuu  i>lanls  are  cultivatt^  in  the  Weat  Indies, 

MoKico,  Yucatan,  C«ntr;il  Amt*rica  and  Venezui?la. 

Thv  rtbors  nre  scpurated  from  the  li->af  by  Bcra|iing. 

The  ultimati^  libiTs  nre  1  to  6  ram.  long,  whit<*. 

lustrous  and  »tilf.   The  irat^nal  reaches  the  pafHT- 

mill  in  tin;  form  of  conlnKe  and  old  baKRine  and  is 

suitable  for  making  strung  wrapping  pupur.   [S«u 

F'brr  fiaaU.] 

Spnioe  (/'ioea  nigra.  P.  <db<t  nnd  P.  ruim).  C«nif- 
trtz.  FiK.73I.  [.See  Fig. -Hinj 
Spruce  ia  particularly  euitatile  for  the  iirni'linv 
tio-n  of  Bulfitt.*  pulu  made  by  cx-kina  the  wood  with  a 
8ulflt«  litiuor,  ana  is  xtill  tho  chiuf  sourcu  of  this 
pulp.  Till.'  hark  la  always  removod  before  making 
the  wood  into  pul](.  Spnicv  is  native  in  Canada, 
norUiftrn  United  States  and  in  the  mountaing  as  far 
suath  as  .\'orth  Canili  na.  It  IxalDO  found  in  northern 
Europe  and  Asia.  The  tilH^r))  aru  1.5  tn  2.fi  mm. 
long  aad  .035  mm.  in  dinmeter.  The  yield  of  jiaper 
ia  auout  •'>(>  per  cent.  U  iis  largely  u.44;<]  in  combina- 
tion with  other  mnterinb  fnr  making  lithograph, 
book  and  otht-r  printing  pajK-rs.  and  for  writmg 
jiaj>ttn«,  !'nbleached. it  iaalao largely  uswl  with  other 
material*  for  making  WTapping  paixr.  So-called 
manilaa  often  coiwistnlmonlcntirolyof  unbleached 
sprue*  libfT. 

Straws  of  cereals.    Craminfjs. 

Iirttil  the  introdaction  of  wooj.  rye- and  whcat- 
strawH  wpre  largely  used  in  the  prodaction  of  rew». 
paper  material  and  othtr  chcftji  printing  paper. 
Straw  is  atill  uued  in  small  quantilies.  even  in  high- 
gniit  pipon,  to  imnart  to  thi>m  atifTnetui  and  hard- 
MBB,  but  la  ttMd  cnii'fly  f-vr  «trawl><>ard,  which  \* 
made  Id  largA  citiantitiea  almoitt  exclusirely  in  the 
Ohio  valley.  Itark-v-,  rye-,  whiTut-  and  oat-etraw 
flbeni  are  .1  to  J>  mm.  long  and  .01*25  to  .024  mm. 
tn  disundUir.  Rice^traw  Utters  are  .8^  mm.  long  and 
.0025  mm.  in  diamet^T  The  yield  of  pajier  k  about 
42  per  cent.  Of  strawboard  tho  yu:;ld  i«  about 
8ti  per  cent.  Rice-straw  ia  not  iwod  to  aiy  extent, 
but  exporimental  work  indtcati^a  that  it  mak*;3  a 
uupiT  nimilar  to  that  from  other  etruwK  anil  that 
it  is  just  on  puilable  for  the  making  of  strawboard. 
The  high  jinroeniaga  of  »iUc*  which  It  contains 
(whk'h  reduL-ea  the  quantity  of  Soda  recovered) 
operated  a^inat  it^  unc  for  paper-making.  Immcnm 
quantities  of  straw  aro  waited  annoally.  [S«« 
articlee  on  the  coreal  grains.] 

Sunn  hemp  {Crtitaiaria  janMi').  Lfguminoti.  Pig. 


soiliag,  and  to  trimming  and  cutting  to  deeired 
titv*.  Klagaiini's,  advortlsinK  matter,  books  and 
newspapers,  after  serving  thoir  purpose,  sr*  ooU 
k%t«ii  and  returned  to  tho  paper-mill,  to  be  again 
uacd  in  making  such  kiiidft  of  ])a|K-r  fut  they  may 
be  suitable  for.  The  ijuantity  of  waste  paper  bhua 
used  \*  very  Urga  and  might  w«1l  be  much  greater. 

Liiera.l'i  re. 

Handbuch  der  Papiorfahrication,  Miersmehi,Wein, 
IKfti ;  Maniifni^tiire  (if  PajM-r,  Duvin,  Piiiladt-lphia, 
IRSfi  :  Chemistry  of  Paf)iT  Mtiking,  CriffinA  LitUe, 
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Ftc.  nt.    Iptue  UadNt,  lad  lor  ptva  palp. 


This  is  cultivated  for  its  tiber  in  ImJia  and  the 
Snnda  iclands.  It  is  used  chii-fly  in  th«  form  of  oM 
ropt^  and  bagging  fnrstrong  wmpping  pap><rfl.  Th« 
fibers  are  7  to  8  mm.  long  and  .(J>3.mm.  in  diam«t«r. 
(See  yUxr  phnts.] 

Waste  paper. 

In  printing  there  ts  coniridentilB  waite  of  paper, 
due  to  the  tearing  of  the  paper  on  tho  pmases,  to 


New  York,  181M;  Treatise  on  PupiT  M^iViric.  Hoff- 
man, Si.>w  York.  ISSri;  Vp;rr!  .  illeljn 
of  MisLvllaneous  Informatiuti  iiit  111, 
Royal  UanWmi,  Kew,  l8!tS;  i*a|>er  Makint;,  Cross  4 
Bevan,  London,  I!>0O:  InduHlrial  Organic  Chem- 
istry. Sadtler,  fhitadelnhia.  1900;  Die  RohstofFo 
der  Pflanunniichea,  Wleaner,  litipiig.  1900;  The 
Art  of  Paper  Making.  Watts,  London,  1901;  Papier 

r~r— .      Priifung,  HertJ!b..rg.  Herlin,  1902;  C«llnloae,  Cixjrb 

paper  on  tho  pmases,  to      &  Rv^van,  London.  1903;  Textile  Fibers,  Mathews, 
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Now  York,  1904;  Hnndbuch  d«r  Papier  Eondo, 
Klemn,  Leipiig,  19(H;  Die  Celluhpe  Fabrikation. 
Sctmbert:,  Iterlln,  11)()B;  An  Elementary  Manual  of 
Pajwr  Technoluicy,  Sir].diil|,  LiimJon.  190G :  Pliiliii- 
pine  Fibem  and  Fibroua  .Sulistances,  Richmond, 
Philippine  Journnl  of  Science  i.,  4;i-i,  I9l>6. 

PEA,  AS  A  FIELD  CROP.   PUum  Koiititm.  var. 
arvcnac,  Poir.   IjCffuminosa^   Tigs.  732-734, 

By  J.  L.  StonK. 

The  pea  i«  grnwn  ns  a  flelii  crop  for  tho  produc- 
ttoD  of  gmm  fur  Mluuk-ftHAlirig  and  for  Dm  maiiu- 
f  actnre  of  "  split  pejia  "  for  ciitinary  use,  for  canninff 
In  Ih*  fAct'irii-*,  fi>r  forngi?!  nml  grw^n-manuring  and 
to  supply  the  st-wJ  tradu. 

Thu  pe«  ii*  the  iniiht  important  rnemtiec  of  tlifc 
genus  Pisum.  It  is  native  lo  Europe,  lint  has  been 
ColttvatiKi  fnini  Iwfora  the  Chrwtian  am  for  thft 
rich  st^ti.  Il  in  an  »nnuiil,  glabruuu  and  {;lsuc'.iue, 
teodril-ciimbing ;  the  stiptilGS  are  lar({e  and  leafy ; 
tho  ioiiflels  anj  o.vn.i  or  (>vnt«,  two  to  thrw  i>air3, 
the  leaf  endinj;  in  tendrils ;  the  flowers  are  few, 
on  iin  asilliiry  pwluncio.  The  field-  or  Btijck-p^-a 
diffurs  from  tli«  garden  pea  unuaHy  in  its  violet  or 
purplt*  rather  than  while  flowers,  its  smaller  and 
mora  unLformly  Bmi»oLh  ntn^U,  but  chii'lly  in  Ihu 
lent  tenderneaa  and  eweetd'as  and  lower  quality  of 
tho  green  goi-dn. 

HUtory. 

The  pea  is  generally  supposed  to  he  a  native  of 
southern  climates  and  was  wt^ll  known  both  to  the 
GrBekH  and  to  the  Uomaas.  fre^guent  mention  being 
made  of  it  io  the  warkii  of  old  writers  on  rural 


Tig.  m.    PicM-»M. 

sobjeots.  A  form  of  gray  pea  still  growing  wild 
in  Greece  is  RuppoHod  by  mme  to  be  the  nri^inal 
form  of  all  the  highly  domeeticatwi  vari.?tiee  bo- 
longing  to  the  eiwcicfl.  The  pi^u  has  been  known 


and  cultivutcd  in  England  for  ccntariea  Most  of ' 
the  early  Hnglinh  writer?  on  agricuUiirai  topics' 
mt^'ntion  it  either  as  a  gank-n  vt-gctaklu  or  as  a 
farm  crop,  Lydgate.  a  writer  in  the  time  of  Henry 
VI,  H|)Crnlui  of  peas  a.i  being  h.iwkod  shout  th9 
etrt'ot^  of  London.  It  liwmK  to  hiLve  been  more  ex- 
tensively u»ed  aa  a  garden  vegetable  in  Kngland 
bvfore  the  intruductiun  of  the  potato  than  during 
recent  years. 

In  the  United  States  the  practice  of  canning 
green  peaa.  thun  rendering  them  arailable  throngb-  < 
out  the  yi^jir.  hnx  lid  ttj  thi-ir  Iwing  oxt«nsIv«ljr ' 
uiW  hy  the  well-tixlu  i^ia^ses.  The  sres  no««-l 
vnted  to  canning  peas  very  largely  exceeds  tint; 
plantc-d  to  atoclc-poa*, 

Diitnlr«.lioii. 

Peas  thrive  lieat  in  localities  having  somewhat 
tool  Kiiijimer  ti-miwraturv8  and  a  mther  abundant 
supply  uf  moisture.  For  grain  and  awd  production 
thfi  sDnthem  part-i  of  Canada  and  the  northern  belt 
of  the  United  States  swm  to  W  bt-nt  soitod.  Farther 
south  fruiting  is  less  certain  owing  to  liability  to 
hut  weather,  though  the  crop  may  have  value  fur 
forage  and  green-manuring  purposes. 

fVa-growiiig  has  receivinl  much  att**ntion  ia 
Canada,  the  average  annuul  production  of  the 
province  of  Ontario  nlone  during  tho  last  twenty 
years  being  ne.irly  U.tXfl.OW  bushels.  The  grcat^-r 
part  of  this  large  crop  in  fed  to  live-stock.  Id  the 
United  Stutett  th«  crup  h(M  rL-ceived  It-jw  atU-ntiun 
than  it  de.serves.  In  Michigan.  Wisconsin  and  Mon- 
tana great  tncrea^  in  the  area  devoti'd  to  |ieas 
has  occurred  in  rc«ent  years,  while  in  New  York 
Iht!  prnductiiin  of  utock-  and  K4>ed-n'aB  has  Ti>ry 
materinliy  decl  ined,  whil^  the  production  of  canning 
peas  liuit  largely  incrfaited. 

I'fias  may  \k  grown  suecMafnlly  for  grreo- 
manuru  or  forage  purixiiiea  in  many  regions  whtte 
climatic  conditions  are  nut  favorable  for  a  gixjd 
yield  of  Heed,  and  they  may  be  raised  RoceeKsfally 
for  canning  or  marketing  in  the  gnwn  state  wberv, 
because  of  insect  infestatiun,  the  matured  8«<i<d  ie 
of  litlk  vuluo.  This  Iciiiij  toctrtain  favored  local- 
ities making  a  specialty  of  ecfJ-pta  producUoa. 
Fornifrly  Jefferson  county,  New  York,  was  the  cen- 
ter of  the  seed-fn-a  industry  of  the  Unitml  States. 
Morfl  recently,  owing  to  the  advent  of  the  peaj 
W4>evil  and  th<i  jxa  loiiite,  the  imlnslry  haa  larf^lyi 
been  removed  to  Michigan,  Wisconsin  and  thestaUJ 
of  Washington. 

Varutifj. 

The  varieties  of  peas  are  niunerona  and  are  of 
two  gonoral  cla««.i«:  tho  lletd-pea^  grown  farst<X!k 
food  and  for  the  production  of  "  split  peaa "  of  the 
markets,  and  the  .iweet,  wrinkled  or  vegetable  peaa 
grown  largvly  f'>r  canning  and  for  consumption  ia  ' 
the  gruen  state.   The  field  varietice  in  the  L'nit«d ' 
Status  art-  nsnally  classed  tether  sa  "Canada  6rld-  ' 
peas."  The  Ontario  Experiment  Station  ut  Gnelpli J 
has   l*wt«l   many   varieties   of   fteld-peasi,   mortljl 
secnn^d  from  Europe.   Aniimg  the  most  SDCO^esfiu^ 
varietiiTS  arl^  thw  Prussian  Blue,  Canadian  Beauty, 
Tall  White  Marrowfat,  Knrly  Britain,  Mummy  eoj 
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GoMen  yinv.  Thu  l&xt<nnint><)  variety  in  v«ry  Inrgely 
grown  anr)  is  the  one  usually  nmt  with  under  tht* 
name  "('an.-)'Ia  pea." 

Of  the  vvg<;t«1)lfl  p«u  there  are  many  varictic«. 
They  differ  from  the  f\M  twrta  principally  in  con- 
Laiiiing  man-  mnar,  which  incrvani.'?!  ]>itliitul>ilily, 
and  many  of  the  v^rietit-ri  have  vk-rinkted  seeds  whib 
thfi  lipid  sorts  are  smooth.  Tho  wrinkl*^!  varinlies 
UKually  jiroduc'e  whiUt  (liiwurs,  whilu  tlio  Kninuth 
sorta  nave  colored  {mostly  purple)  blooms.  They 
vary  greatly  in  habit  of  grovth,  being  dwnrf  or 
lar^  1  early,  medium  or  late ;  and  in  quality,  from 
m«(ltrat«ly  to  very  sweet.  Many  of  the  liwarf, 
early  vurietie.H  ant  amooth  and  only  mudtrately 
KWt°«t.  while  the  late,  large  varietitw  are  wrinklirl 
and  much  swiioter.  Tht;  vari9tit«  n^mud  buluw  ^iv' 
KTown  largely  for  canning  or  for  mnrkcting  in  ihi- 
gi"(M>n  Stat*.  In  a  careful  test  ma>iio  »  (^v  y.;ir; 
-go  by  N.  U.  AwnL'j"  &  Son,  LeRoy,  N.  Y.,  it  was 
found  that  the  numlwr  of  days  frnm  planting  to 
fruit  picking  wae: 

(!r«KOry  ^urpriM 49  day* 

Aliuks 60  days 

Advanocr &i)  daya 

HursfanI  Uarkol  (inrdan 71  iajt 

T>il"|>hnne 71  d^y« 

Abundnnca 76  dayj 

CfaumiiioD  uf  Cntclaad lUiaja 

Evvrboarint; 80  day* 

Some  varieties  comm>»nd  thontBelveB  to  the  can- 
Bers  by  maturing  tho  whal«  crop  nearly  at  one 
tmat,  vhilo  other  variwUM  have  a  long  fruiting 
puriod  which  makes  thaa  eepocially  dtwimblo  for 
the  home  garden. 

Cutturt. 

Soitg.—  Vor  what«Ti.'r  njtocial  pnrjia*!'  tho  pea 
crop  may  Vi  grown,  Ili«  general  «oil  and  cultural 
re<|uireraent«  are  mach  the  same.  The  crop  auc- 
cevda  on  a  v&riety  of  eoils.  Clar  loumi'.  especially 
if  well  supplied  with  lime,  are  oest  adapted,  hut 
excellent  crops  are  grown  on  stiff  clayn,  Lisht, 
sandy  and  gnivi-lly  soils  are  not  so  suitable,  as 
they  are  liable  to  dry  out  and  become  hot.  Mucky 
soilft  produce  a  large  growth  of  vinu  bm  Ihf  yit^ld 
of  grain  is  likely  to  be  small.  While  pens  require 
an  abundance  of  moistUTQ  for  thi-ir  best  duvulop- 
mcnt,  over-Wet  HoiU  are  wholly  unanited  to  the 
prop. 

PrrjMnttifm  of  Ihf  lan^. —  Fall-plowing  Js  to  be 
recommi?nded  for  peas,  Thia  farors  early  sowing 
the  following  spring,  which  is  di'jiirable,  and  ei- 
pi»(«  the  rtlff  soilfl,  on  which  peas  ar«  usually 
grown,  to  th«  amt'liorating  infincnces  of  th«  win- 
ter's frtwuiiis  and  thawing.  It  Udtftirsbte  that  the 
land  bu  well  pulveriziMl,  but,  »inc«  the  pea  In  a 
hardy  and  vigori»tii4  grower  this  Li  not  so  umcm- 
aary  as  for  the  small  grain  crops. 

Fertilizing. —  Whon  grown  on  poor  wiils,  pyas 
r«iipnnd  w<>lt  to  manure  or  fertilizers,  but  on  soils 
of  good  fertility  th«  manuM'S  are  usually  appli«d  to 
other  crops  in  tho  rotation  and  f«rtiliA.<rs  are 
rarely  used.  iSome  gniwt^ra  maintain  that  if  ma- 
Bure  is  applied  it  should  be  plowed  undvr  deeply. 


RO  that  tho  tajirnota  will  reach  it  during  tho  seed- 
forming  ptTiod. 

I'laee  in  the  rnlation. —  Pi^aa  may  be  asfligntjd  any 
place  in  the  rutalioc.  Whon  pruporly  inoculatvd 
Ihfty  are  capable  of  gatliiering  nitrogen  from  the 
almwiphero  and  cun»ci]Ucntly  are  not  so  dependent 
as  some  other  crops  on  nitrogen  supplied  by  decay- 
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ing  grasa  and  clovi;r  ruots.  Still,  an  inverted  sod  is 
found  in  experieiKTe  to  produce  the  iMJut  of  yields, 
and  the  pea  crop  i;t  roost  vx<:ellenl  Ut  break  down 
the  ftod  and  prepare  the  land  for  exacting  grain 
crops,  such  as  whcjiL  Tho  nanal  practice,  howev<ir, 
i«  to  hnvv  peas  follow  a  tilieiJ  crup.  ax  beans  or 
com,  and  th'sn  be  followed  by  wheat,  ,\  farmer 
can  atmoot  afford  to  erow  a  crop  of  puaa  fur  the 
purpone  of  l!tting  the  land  for  wheat. 

Sefjling. —  Peat  are  uaiially  sown  with  a  grain- 
drill  or  broadciutted  by  hand.  If  the  land  is  very 
foul  with  weeds  they  are  (iortii'tim<'jt  plantt»d  In 
drills  twenty-eight  to  thirty  inches  apart  so  as  to 
permit  of  horse  cultiration  during  tht^  early  »tAg«6 
of  growth.  Tho  grain  drill  is  uiauntly  profi-rrud  to 
hand  -  broadc.vt ing,  as  it  cortro  the  aiW  more 
evenly  than  the  latter  methftd.  On  apriitg-plowwl 
land  the  peas  ar«  sometimes  sown  by  hand  imme- 
dintiily  afti'r  the  plow.  Thi'  )tei>d  fnlln  into  the 
depri>Ktii<»is  between  the  furrows  and  is  usually  well 
covered  by  the  harrowing  which  follows.  Some 
p«r»<'nt)  have  rccomiDundcd  sowing  ihusecd  ahead 
of  the  plow  and  turning  it  andt-r  the  furrows,  but 
this  Uflunliy  buries  it  Uw  d<.i-|dy.  i-tt|>e<.-ially  if  tho 
land  is  rather  htavv.  The  depth  of  seeding  varies 
from  two  to  four  inches,  being  draper  on  the  tighter 
soiU. 

The  quantity  of  seed  reqoired  per  acre  will  vary 
with  c ircnmAtanc«fi  from  two  Ui  fourbuahels.  Rich 
HOib  which  tend  to  produce  a  vigorous  growth  of 
vin*  rimiuiro  le«9  nm-i  tlmn  po^n-r  soils.  Large- 
sevded   varieties  or   those  producing  small    vines 
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reqnire  mora  ued  per  acre  than  those  having  Bmall 
MMB  or  pfodneing  large  vJTii-ti.  IT^tuitlly  thit  CAnning 
varieUeB  reqniro  heavier  uuLxling  tliun  tliuw  j;ruwn 
for  BtOOk-feedinit. 

Ibtrvating  and  Ikrtthing.—  Peaa  are  UBoalty  cut 
withanowing  macbiin!.  The  U-mli^ncy  of  the  vinea 
to  fall  on  the  grouriil  otWa  mukun  the  cutting  a 
difficult  ta.il(.  Sometimea  extra  long  guards  of  r[>b- 
ciut  »]mp&  arti  |tr»vi«JHi  uliirh  lift  up  t!i6  vines  so 
that  tho  knives  may  cut  them  satiafactorily.  Fol- 
lowing th«  mou'iT,  mill  vith  forks  pitch  tho  cot 
peon  to  one  aide  in  buociies  tjo  that  tbey  are  not 
tnuiii>k<(l  on  at  thci  m;xt  bout. 

A  pea  harvester  conftruclwd  on  the  plan  of  the 
twine  hindw  has  recently  bei-n  inventisii.  It  doffi 
ni>l  bind  lhc<  peux^  but  delii'i.TH  Ihvin  at  tliii  xiilt- 
ont  of  tho  way,  and  thas  mvea  tha  extra  labor  of 
movine  iKpm  by  han<j. 

If  tne  crop  bas  b»ea  matured  for  seed  orirrain 
purpofluH  it  u)  albm-d  to  curu  in  tln-^e  buncbutt, 
which  are  turned  onco  or  twico  to  racilitate  drving. 
When  dry,  iH-ait  may  hs  hIoimI  in  a  barn  or  »tack 
like  other  gniin.  As  tli«  pv^u-^traw  will  not  )>)iud 
rnin  well,  Btackn  ahould  bo  tripped  with  Borne  finer 
itiRtensI  to  protect  tho  crop  from  dfltnagc. 

If  the  crop  ia  grown  for  canning  purposes  it  ia 
drawn  to  lli«  factury  immodiitU'ly  aftur  bviag  cut. 
Furmerly  it  waa  cuBtomary  t«  pick  the  pwU  con- 
twining  th«  pens  by  haml-lahor  in  the  flt-lds  and  di-- 
liver  thcwe  only  at  tha  factory,  but  more  reoenlly 
the  difliculty  of  Bocoring  sufficient  lakorera  to  do 
this  work  and  iho  introduction  of  pm  thrc«hcr« 
that  BiKCcBflfolly  shell  and  separate  green  peas 
from  the  vinea  has  led  to deiiviTing  tho  wholo  crop 
tn  the  factory. 

Vim  art!  usually  threshed  by  machinery,  though 
wlnen  only  a  small  quantity  is  grown  annually  they 
may  well  bo  tbraahod  bv  nuing  a  flail.  Thix  avoids 
brenking  the  seed.  In  handling  larger  quantities, 
miicbiuo  Ihrtshing  bo-L'omi.'itailvit^al'lu.  A  "harcon- 
■cave"  with  most  of  the  spikfa  removed  is  best,  and 
the  cylimier  shonld  be  run  at  a  li>w  rate  nf  speed 
to  avoid  iiplitling  thi)  pc^ia  as  much  a»  p<w>ilik'.  If 
the  grain  ia  intended  for  stock-feeding  the  amount 
split  ia  unim]Mirlant,  but  when  int«ndi>d  fur  nw-d  or 
the  market  the  breaking  of  the  grain  leiUe-ns  its 
Tftlue.  The  tegular  In-an  thresher  d'>c-J'  mor-j  aatiH- 
factory  work  on  ptas  than  the  ordinary  grain 
thrfahi-r. 

The  genera!  method  of  iwuHiruUurc  outlinLid  above 
is  applicable  whatever  may  bo  the  intended  use  of 
the  gmin.  Th«  varietii-«  to  bo  plniit<«l  will  vary 
with  the  purposes  for  which  they  are  grown. 

Vm-f. 

SUteifftrJ.—ThB  u«ta  of  the  fiea  crop  are  nnmi-r- 
ons.  In  Canada  it  is  much  more  largely  grown  a^ 
a  g>*neral  farm  crop  than  in  tht*  tinited  Statea. 
The  grain  has  a  high  feeiling  valne  owing  to  iti^ 
relatively  high  content  of  protein.  Aa  part  of  the 
grainrationofhar«««,  fattening cattUi,  milch  cow*, 
aheep  and  Bwine,  peas  sTv  unvxceili^.  When  fed  to 
shwp  or  brood  bows  in  winter,  pt-urt  do  nvt  roqaire 
to  be  ground.  For  all  other  nlock  it  !b  advan- 
t«ge<in«  to  grind  them,  though  sometimiM  thuy  are 


Roalcndin  waterforfeedingtoRWino.  When intooded 
f'>r  i^tock-feedEiig.  "jtvun  are  fre4|uently  grown  witli 
oats.  The  combined  crop  will  Ui^ually  have  a  greater 
total  ralue  than  would  b4  producijd  by  eith«r  alone. 
When  80  grown,  aboab  one  and  one-half  buslvelB  uf 
oata  Bhonld  be  sown  wilh  onr  bushel  of  peas  per 
aero.  (Hg-TSS.) 

Pea^traw,  if  well  curtfd,  is  more  rvlitbdd  bjr 
horses,  cattle  and  sheep  than  the  atnw  of  other 
grain  crops.  Indeed,  if  not  allowtvd  to  bMome  too 
Tnatnre  beforo  catting,  nor  weather-beaten  in  the 
curing,  it  more  nearly  approackofl  elorer  hay  in 
nutritive  quality  and  puiatability  than  ordioary 
straw, 

Phux  sown  with  oatH  or  barley  alTord  excioll«nt 
]iaalurage  fur  sheep  and  swin«,  but  anfortsnatelj 
produce  best  growth  at  the  seaiion  when  the  graitB 
pBStarcR  are  at  their  boat.  For  largo  stock  such 
pasturage  ia  not  sosatiafactury.  aa  the  p«ae  are 
oaitily  injured  by  thu  tramping  of  larger  animals. 
Sown  in  this  way  and  cat  just  before  the  peas  are 
full-grown,  tbtjy  produce  an  «xcv)l^nt  ^tolling  crop, 
and  are  much  used  to  bridge  over  the  interval 
twtwtxin  thi.'  .-shortening  up  of  gr;u3  piLrtun^  and 
when  corn  ia  ready  for  use.  Uy  sowing  at  inter- 
val of  ten  day.t,  a  supply  of  green  forage  may  be 
pniridtid  for  several  wui-Ius.  Any  surplus  not  needed 
for  green  forage  may  be  cat  and  curwl  for  hay. 

In  coinni'un  with  ulhi-r  leguminous  plantA  the  pea 
is  especially  rich  in  protein,  and  much  of  ita  agri- 
cnkural  value  ia  due  to  this  fact.  The  follow  tng 
table  gives  appmximately  tho  digestible  nutrients 
in  the  products  named  : 
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X 
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(reiiidaa    from 

split  I«M)*  .   . 

89.8 

15.9 
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A 

■  rnmrol")  from  iiiiii1t«c*  lanAa  >•)■  O.  W.  CtvuuMIKh  •> 
Co'iuclJ  Eiprrliuput  Slallou. 

Soil  mriisfcw.— Since  jicis,  like  othwr  kicuniLA 
have  the  power  of  obtaining  nilrogifB  from  the 
atmoxphera  and  placing  it  within  reach  of  other 
plantH,  Ihvy  are  much  used  in  some  places  as  a 
groen-manurs  crop.  Some  persons  assert  that  land 
from  which  a  crop  of  peas  hu  been  harvcotcd  is 
richer  ia  nitrogen  than  it  was  before  the  crop  waa 
grown.  Peas  are  fre«|Ui;ntly  uaed  for  sowing  in 
apple  orchards,  the  common  Canada  field-peos 
Wing  (uitablu  for  this  purpose.  The  orchard  Is 
plowed  shultow  very  early  in  the  sonwn  uid.  wh»a 
the  peaa  ar«  beginning  to  ripen,  pigs  are  tUTeed 
into  the  orchard  to  harvMt  tho  crop,  and  tha  larger 
thri  pea  crop  and  the  smaller  the  drove  ef  hoga.  the 
lung*:r  will  the  ifM  lu-tt.  The  principal  gruwth  of 
the  peas  is  made  in  spring  when  tlicru  la  plenCjr  of 
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nrfstnre.  The  pea  crop  is  mtuio  b^  tht>  mlddTe 
of  July  and  doca  not  draw  on  the  moisture  aupply 
In  thv  orchard  aft«r  thnt  dott^-.  whon  th«  moisturo  is 
nniiod  by  tiie  apple  tret>a.   [t^e  imge  ri4X>,  Vol.  1.] 

Soid-fmi.~Whsa  productMl  tor  ti\ir.  nupply  uf  the 
seed  true,  pean  are  usually  grown  on  contract,  thi; 
jobber  supplying  the  [ilantinjf  «t(>i-k  iiinl  aurwtiiK 
to  buy  the  crop  at  a  sjiecilitHi  price.  Tiiu  puus  aJe 
received  at  th«  itK^d  hoUACjt  and  |>r*- 
pared  for  nt&rket  by  r«>cleaniitg  and 
Danii-picking  in  tlw  ttamv  way  tluil 
bt^ans  are  prepared. 

Split  pttu,  —  AXumt  half  a  million 
buHheU  of  smuoth  or  Cun:uiii  Ik'til-pfa.^- 
are  anni^nlly  r^uirod  for  the  proiluc- 
tiaa  of  "split  pea«."  whit-h  are  ueed 
briacipully  in  makini;  iioups.  The 
flulb,  which  Jir«  a^movud  in  thi-  uro- 
ceea  of  manufncture,  and  the  reiune 
pimfl  are  ground  tiJi;iHhi;r  to  mnVu 
"pt^a  meal,"  which  u  sold  as  a  stock- 

flMvI. 

('dnni'njT. — The  canning  factories 
ueu  the  k^^i>  C<^  icrown  as  a  fiuld 
crop,  not  bhe  typo  known  us  Hcld-pea, 
[Thtr  flulijni't  flf  canninK  in  dbcnssed 
in  Part  11  of  thin  volume.]  TIil-  pncla 
and  vines  from  canning  fat-toriea  are  often  ensiled, 
or  fwl  ^rvinn, 

IFredt.— Th«  pea  crop,  a«  moeb  otheni,  encoun- 
turti  a  number  of  rather  aerJona  obatrnctions  t« 
growth.  An  a  rule,  it  i»  not  wrioosly  interfer«d 
with  liy  wt>«dit,  a»  it  utarLs  quickly  ami  aiak<!«  rapid 
prugrosa,  thus  Bmoth«>rtng  out  niost  W(ti>d  oomjwtt- 
tion.  If,  however,  the  land  ia  infeated  with  th« 
annual  wild  muMtarri  {finu^Ua  Sinapittnim),  tho 
crop  may  be  seriounly  injured.  Kurtunately  thio 
weM  may  be  dcntroywl  whcji  a  few  inchwt  hitih  Ity 
spraying  with  a  Holution  of  about  twelve  pounds  of 
copper  8alfnt4<  in  Hfly  g.<i}l«nii  of  waU>r,  whil<^  the 
peaA  are  not  mat«ri&lly  inJnriNl  by  the  solution. 
Thia  troatmrtit  in  ronat  effective  if  the  Bpraying  is 
performed  on  a  bright,  hot  day.  Young  mu«tanl 
pliknU  are  mach  more  easily  destroyed  than  thoe« 
approaching  bloom.  An  ordinary  four- or  six-row 
potato  sprayer  nnawere  well  for  the  work.  The 
m^tal  partt>  of  thn  nprayer  iihoDid  be  braw,  nn  iron 
18  activtily  atluckiid  by  th«  aoliition.   (Pag«  118.1 

Iiuetlt. — Thure  are  three  insect  enemies  of  the 
pea  crop,  pach  of  which  i»  vory  di-iitraotirci  at 
iimea:  the  pea  weevil  or  "pe*  '"^k"  [Uruehug  JSg- 
orutn);  tho  \n-a  luolh  iSeauina  nitriatiia);  and  th« 
pea  louse  or  aphin  i\'fciarophara  datratiar). 

The  weevil  is  a  brownish  gray,  active  beetle, 
one-iiflh  uf  an  inch  long,  which  emerges  from  peas 
in  atitutnn  or  in  spring,  leaving  a  tana]]  round  hole. 
Thit  egg  i*  laid  on  thit  (nitsido  of  th«  young  pods 
and  tho  gruh,  on  hatching,  eats  its  way  int«  the 
p<'a.  Ilcrv  it  undergoca  iU  traaaformution,  u»u- 
allv  not  emerging  till  tbe  peaa  arc  sown  the  follow- 
ing .'i|iring.  The  alTected  peaa  are  much  injon^ 
fur  H.-*^  and  somewhat  for  stock-food.  Fumigation 
of  the  Hi-ed  stock  with  biaullid  of  carbon  is  elTect- 
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ive  as  a  remedy  so  far  as  tho  Med  ia  concnrnHl, 
bat  the  few  bi-otldn  which  oai«rg«  in  aatumn  aod 
hibernate  in  banu  or  fields  prevent  u  complete 
riddance  of  tlie  peet.  In  trt-ating  tho  meud  it  ia 
usually  plac«d  in  tight  vessels  or  rooms  and  ex- 
posed for  two  or  three  days  to  Liiu  fumes  ttt  bisullid 
(if  carbon.  Ow  pound  of  blsulGd  is  soRicient  for 
about  one  hundred  bushels  of  peaa. 
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Pie-  734.    Bnub-and-pfta  method  of  flshtinB  t*a-]oaM.    (DIt.  CntoEDolo^, 
l.'iillnl  HtBl»  Itniuiiiiirnl  Aerlrulture) 

The  pea  moth,  in  the  perfect  form,  is  a  STnall, 
elaty  gray  moth,  thiwo^ighths  of  an  inch  long. 
The  maths,  however,  are  seldom  seen,  the  insect  be- 
ing oheerved  by  pea-growers  when  in  the  cater- 
piJlBr  state,  and  is  usually  called  the  "worm." 
They  are  nmall,  nhitieh,  slightly  hairy  cuteriii liars, 
when  fall-grown  .iliuut  half  an  inch  in  length. 
which  live  inside  the  green  uods,  aLLackiiig  the 
peas  by  gnawing  ragg<u.«(lgi-il  eaviltes  into  them 
and  tilling  the  cavities  about  them  with  excrement. 
This  inxoct  ii)  v<>ry  dt'stractivu  in  i^iutvrn  Canada 
and  in  recent  years  has  become  abundant  in  .Iel7er- 
pon  county,  New  Vnrk.  The  iajurit-s  are  most 
severe  to  late  peaiK.  Suggested  remedies  afford 
iittlit  relief  except  that  by  planting  early  and  using 
early  varieties  the  attack  is  usually  uM^ajivd. 

The  pea  aphis  is  a  pule  green  plant-louse  which 
cluatore  in  ennrmnuH  numbi^n  at  the  tips  of  thi> 
ehoot«  and  sometimes  over  the  whole  plants  of 
fii-til-p«as :  and  it  aunmtimett  is  found  on  ewet^t-peoft 
and  clover.  These  insects  ap;war  suddenly  in  largo 
numbers  and  sometimea  causa  great  loss  over  large 
areas  uf  country.  This  gpeclee  Es  very  actlv«  and 
sjiringB  from  the  plant  on  the  slightest  loach.  This 
trait  hint  Ixx'n  uj^ed  for  their  dt-stmctton  by  plant- 
ing the  seed  in  drills  and  using  the  cultivator  to 
bury  thtt  aphids  after  they  have  been  brushed  from 
the  vines. 

Literalurt. 

The  first  two  references  following  have  to  do 
with  the  eultun*  of  pi<as,  and  th«  tiutt  two  with  pea 
enemies:  Farmers'  Halletin  No.  'JiH.  United  8tat«e 
Dtparlnent  of  Agriculture.  Watthington,  D.  C; 
Soiling  Crops  and  the  Siie,  tihaw.  pp.  102-110; 
Yearbook,  United  ijLat*^  Depurlment  of  .Agriculture, 
189ft,  p.  22S :  Dt^laware  Experiment  Station,  Dul- 
letin  No.  49.   (See.  also,  the  gardening  books.] 
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PEANITT.  Ar<3fhla  hyjmgmi.  Linn.  T^^mirumr, 
(t^rth-ciit,  Gr«tirni-nul,  Ground-pea,  Goobar, 
Pindar.)    Fifta  T-in-l^O. 

By  L.  C.  Corbelt. 

Of  the  "nut»"  producfid  in  the  United  Statc«.  the 
peannt  ia  the  best  knon-n  and  moat  aniversnlly 
UHud.     It  Is  jierhaps  inoet  commnnly  j 

kncvn  an  &  roaaled  nut  for  eating,  sml 


FlC.  in.    PMnat.     Si«rlli>  ihowr  flownr  nbovn: 
tonalug  pod  vt  (onlle  Sower  belon. 

in  confections;  but  it  lias  great  Impor- 

iaiico  m  a  8oi|. renovator  anil  forage. 
The  product  ia  rtolly  nut  a  niil.  howevi'r. 
It  is  »  ripomxi  pod,  with  edible  seeds, 
of  &  plant  very  liko  tho  ptn  and  lioan. 
The  peanut  i»  an  naal,  one  fcK>t  or  more 
high,  more  or  lu*»  (.Twping  in  habil. 
The  leaves  are  abruptly  pinnate,  with 
two  pairs  of  jii-alli^l*  and  no  tendril.  The  flowers 
are  uf  two  kinds:  Ihu  nial>L-  (stuininal^)  showy,  and 
the  female  (pistillate)  hiddtn  or  cleiBtogamoua 
flowors  irnre  or  leas  cliwl^n'd  in  th(i  nxils  of  the 
leaves.  Thu  rttanmne  an;  nionadylpbous,  but  the 
alternate  Dni«  uro  short.  Tho  mtile  flowers  suun 
wither  and  fail  away,  while  the  female  flowers 
begin  to  gnjw  rapidly  by  th«  cxtL-rision  of  the 
receptacle  and  flower  stem  (stipe),  soon  curving 
t()wnn)  tho  ground,  where  th«;y  bury  thornsolvea  and 
ripen  th«  pod  ontir^ly  tindorground. 

Hitlciry. 

Little  was  known  of  the  history  or  culture  of  the 
p«anut  oulxiiii!  tif  a  tomparati vi<]y  circumscribed 
area  in  southeastern  Virginia  prior  to  the  Civil 
war.  Kven  now  the  mt'ans  of  its  ndvent  on  thiH 
ttirritory  is  not  olvar.  Circumalantial  evidemci; 
pointd  to  the  early  slave  trade  as  the  most  likely 
mt-ans  by  which  tht.^  nut  rcachi'd  North  Ami-rica. 
Peanuts  were  used  as  staple  food  for  the  mainte- 
nance uf  slavi-s  (in  th^  voyaKe  iion***  the  Atlantic, 
snd  it  is  likely  that  this  trat&c  was  the  moan^  uf 
hrintna^  the  peanot  to  this  nountry  early  in  its 
colonial  history.  Thii*  idi'a  is  given  additional 
wfliltht  ly  tho  fact  that  the  Carolina  not  is  very 
ditforcnt  in  aiu  frvm  tho  Vir^niu  or  Spanish  nut 
iPiR,  7SH|  and  is  ancrodited  an  African  origin. 
The  Virginia  niit  ip  probably  of  African  origin  also. 
but  from  a  ditferent  section  of  the  country  than 
thai  from  which  th«  C.irnlina  came. 

Up  to  the  lime  of  the  e!d«r  l>e  Candoll^i,  the 
native  home  of  the  peanut  was  in  doubt.  It  ha^ 
been  vtTj  giini-rally  disscminatfii  and  thoroughly 
iound  to  &  wide  area  of  the  earth's  surface. 
Many  botanista  held  to  an  African  origin  for  tho 


spMim.  while  others  accredited  it  to  India  ai 
South  America.  A  careful  invfuttigation  of  lheca«9 
by  Lie  L'andolii!  has  indicutod  th«  natural  habitat  of 
the  peanut  as  Brazil,  where  six  or  seven  other 
closely  allied  epccies  an;  found.  If  AntAu  hgpvyaa 
were  not  of  American  ancestry  it  would  db  the 
only  exct^ptiuD  in  the  group,  which  aeema  imprub- 
a'jle. 

DidribiUiojt  and  yidd. 

Atthougli  tho  peanut  vaa  liroimlit  t«  thia  eoantry 
in  colonial  times,  its  extensive  commercial  cultiva- 
tion 19  of  recent  iJevelopmeot.  The  knowMf;*  of 
tho  crop  ^atnt^  by  the  soldtns  during  the  Virginia 
campaigns  did  more  than  any  other  single  cattaa 
y  to  diiwminate  the  culture  throughout  tba  thirtjr- 
"  et^^hl  states  from  which  it  was  reported  in  the  last 
census.  It  is  now  frrown  in  cammcroial  qaontitiM 
in  <'ight  Rtatei^,  hut  it  i«  e«timat«d  that  OB»-half 
of  the  crop  is  pntduned  in  Virginia  and  NortJi 
Caritlin»,  unii  that  mum  than  oni-hulf  of  the  total 
n.ttrketi-d  product  of  tho  United  States  ia  cleaned 
anil  prepartnl  for  th«  trade  in  Peteraborg,  ftuffolk 
striJ  Norfolk,  in  Virginia. 

The  ma;^itudB  of  the  peanut  indoatry  eao  be 
jndgM  from  the  «Ktimated  crop  of  1905,  which  ifl 
placed  at  14.01.10,000  busheU,  of  which  Virginia 
and  North  Carolina  each  produced  about  4,000,000 
hufihcis,  (Jeurgia  about  2,000,OtX(.  with  the  re- 
mainder scHtt^TiHl  throughout  th«  other  soathero 
]!>tat4*K.  Thu  value  of  the  crop  that  is  placed  un  the 
market,  exclosive  of  the  part  retained  for  planting 
and  for  homn  conitumptinn,  ix  4>jttiinnt>-4i  at 
$10,5CX),000,  practically  all  of  which  rvprvsvnte  aa 
vxpvndlturo  for  an  article  now  cluKwd  aa  n  I1UIU7 
or  confection. 

Varitiifi.   (Fig».  737,  738.) 

Whilo  setHlMmen  cntnlngno  only  two  or  thr«« 
varieties  of  peanuts,  there  ar«  a  number  of  aorta 
which  are  distinct  and  are  known  by  lucal  nanot. 
Thu  so-called  Virginia  nut  variit<  from  a  nut  of 
moderate  risk  carrying  two  kernels  to  the  pod,  to 
the  imiiien«e  jumbo  nutii  carrying  thrmor  mora 
kernels  tu  the  pud.   The  habit  of  the  vine  also 


PiK-  7W-    Ptwiut,  sbowlns  praeuaibtat  rtnn  «Ad 
Mntd  peds. 

varies  from  tho  broad,  decnmbcnt,  running  plant 
covering  an  area  three  or  more  fc«t  in  diat&et«r  to 
the  compact,  npriKht  habit  of  growth  in  tho  baah 
type.  In  North  Carolina  there  ia  a  type  of  oat 
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grown  extensively  and  known  w  tlw  C«rnliiiA, 
which  prusvnts  aUo  the  rnnninK  and  th«  bosh  typea 
of  plant.  The  nuts  nrc  of  sinallur »i»;  than  the  Vir- 
Ifiiiia  htit  iiiit  no  fimall  as  the  Spanish.  The  .Spanish 
nutji  are  ainall  mid  *>t  tJiv  bush  type  of  plant 
and  yi«ld  more  than  any  other  variety.  (Fig.  Y37.) 
K(ir  nt^ricuUuml  ptiritotins  nnd  for  the  production 
of  forage  the  bu«n  hsliit  i*  a  very  dwi<lfil  . 

ajvantiigv,  an  it  cod  Iki  mi>re  cloeely  planted.  J 
In  TenneRMe,  two  or  three  varieties  of  nuts  '  f 
have  been  developed,  one  nf  which  ia  wi»rthy 
of  mention,  in  that  it  proiliices  a  kernel 
carrj'ini  .1  very  red  skin  which  rendere  it 
efipecialiy  at  tract  ivt>.  This  is  known  «a  the 
Tenneasee  Re<l,  hut  iu  not  genLTalty  ri<ci)|;- 
nirud  a»  a  distinct  rariety  or  cataloK^ed  l>y 
(wedsnien. 

Cttltitrf. 

.Sffiii. — Omt  of  the  most  Impiirtant  prn'nta 
in  uunnwtiun  wilh  thu  viiltiviiti'iii  of  pi-a* 
nutd  ia  the  proper  selectiun  uf  tieed.  Only 
i«*ed  from  vlfforoiia,  productive  plants  flhoald 
lie  pliuiteil.  Thotte  pcwone  who  give  spucint 
uttpntiun  U'  thin  point  nre  libitrnlly  rewarded 
for  their  utti-ntlon.  Tliu  n-«u[t  uf  plnntinj;  a 
mificellaneoiui  collection  of  need  in  an  indif* 
f(^rt«nt  Htuiid  And  a  ccirrvxpondini;  yii-li). 

While  the  general  practice  ig  to  employ 
ehctk-d  nnta  for  planting,  in  aonw  instances 
Spanish  nutx,  and  thu  larger  varietiM  os  well, 
»re  phi<it*.-d  in  the  hulls;  hot  a  let<a  uniform 
stnni)  of  plantri  is  securiil  wht.-n  t!ii»  prat-tica 
i*   followed.     The    more    perfi^ct   stand   of 
vines  reHulting  from  tliu  tlM  of  shelled  niltJt 
i»  aufficient  tn  warrant  the  expense  and  tronble 
of  ihelling.   Thi*  work  nhould  lie  done  very  eari?- 
fully,  so  aa  not  to  crack  the  kernels  or  to  break  the 
thin  ekin  which  cov«ra  tht-m.   The  work  uf  ehellini; 
id  motit  Katisfsctorily  dune  by  hand,  bnt  in  n-oent 
yeant  a  ronxiderable  quantity  of  the  seed,  of  the 
Spanit^h  variety  particularly,  U  secureil  from  thii 
factories  where   it  is  shelled  by  maehinery.    To 
fftcilttAte  thn  work  of  hand-Mliellin];,  a  simpb'  device 
called  the  "peanut  popper"  ia  nned.   Thisconsiats 
of  a  \ih^v  of  touKh  hickory  or  oak  bent  into  the 
form  of  a  miniatura  pair  of  tonpi, 

iSS)i7,-  With  the  exception  of  low  wet  soils  the 
Manut  will  ihrirK  on  any  ^ixxl  aj^riciiltnral  land. 
In  order  to  produce  hi},'h-(;ru(le  peanuts  for  market. 
hewHvur,  only  soil  which  is  of  a  light  color  and 
CArrying  a  high  poreonta^  of  cand  is  niitod  for 
the  work.  Heavy  land  of  adark  color,  isipre^nisted 
with  iron,  i«  likely  to  prodnoo  stainvd  nut«  which 
do  not  rommand  no  high  a  market  prioo  as  do  clear- 
shelled  nuf.  For  atfricultarnl  pijr[n»ea,  however, 
the  color  uf  the  shell  is  of  no  importance  and  in 
some  inatancf  s  the  larga^t  yii>!ds  of  unu  have  been 
obtaiiifl  from  tiiiilj*  nf  n  rath»r  heavy  nnd  «om*- 
what  retentive  nature,  soils  carrTing  a  considerabie 
porcunluKc;  of  clay.  In  wldition  to  the  licht  gray 
soils  already  mentioned,  chocolate  Boila,  which  are 
more  or  Ivoj^ahundant  in  cirtain  parts  of  Virginia, 
aiu  considered  to  be  well  adaptMl  to  the  peanuU 
It  ia  not  advisable  to  oae  ^  same  land  year  after 


y^nr,  hot  tho  cnip  l^tJi  wnll  into  a  rotation  Hcheme. 
It  ia  a  good  preparatory  crop  for  corn. 

i'rtparxttUfR  0/  tkt  /««</.— The  Kt-nersl  prepara- 
tinn  of  the  soil  for  tho  cultivaliun  of  pcanuU^  is 
the  aame  as  that  for  any  other  tilled  crop.  The 
land  should  lie  plowed  moderately  deep,  and  if 
clean,  as  the  iBsult  uf  a  piBviotu  tilled  crop,  the 
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breaking  of  the  soil  may  be  deferred  until  spring. 
If,  however,  thero  is  considerable  vcgetnblo  inattor 
on  tho  land,  it  t«  adviMble  to  plow  it  in  the  fall  and 
to  rework  the  surface  in  the  Hprini;  with  a  dink- 
barrow  or  somo  type  of  evil-elirring  iinpk-mcnt 
which  does  not  reverse  tho  noil  as  dfies  the  plow. 
A  preiiarutory  tilled  crop  is  a  dm-idpd  advantage, 
as  it  helps  to  rid  the  land  uf  grass  and  annoying 
wei-dR. 

Frri'OiuTt.—XAnA  which  is  moderately  clean  is 
bent.'lite<l  by  a  li^ht  application  of  9i;nc,  ten  to 
twelve  bushels  to  the  acre,  and  thiit  which  is  som^ 
what  M-eedy  or  grassy  should  havfi  a  mora  liberal 
eirewiing.  »ay  fifteen  to  tw^nty-flvt-  liunhrN  to  the 
acre.  After  the  land  \\^»  been  tilled  and  timed,  it  is 
customary  to  lay  it  off  in  rows  two  and  one-half 
foet  npnrtv  n«inc  n  turning  plow  to  oiwn  a  furrow 
in  which  is  scattered  the  fertiliser  U>  be  used  on 
the  crop,  after  which  tho  cultivator  or  welder  is 
run  over  the  area  to  incorporate  the  ftfrliliwr  with 
the  .<oil. 

If  sUble  manure  is  to  be  employed  on  the  area 
to  be  devoted  to  peanut-euHuro  it  should  be  thor- 
enghly  rott^Mi,  itpn-ad  on  the  field  in  the  fall 
pre\'ii>iis  to  planting  the  crop  and  plowed  nnder. 
it  id  not  advinable  to  Ufle  fret<h  manun;  on  the  land 
iminediately  before  planting.  In  addition  to  mannr- 
ing  and  liming  the  land  in  the  spring,  a  dreaaing  of 
plaster  is  given  at  the  rate  of  2.^)  pounds  to  the 
acre  about  the  time  the  plants  come  into  bloom. 
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Othor  fertiliscni  whuUi  nre  itufjgested  for  pea< 
nuts  aw  acid  phosplute  8U  poand*.  cottonwed 
mt;al  3U0  pounds,  kainit  ^10  iiounds.  Another  for- 
nul^t  rcwmmviidi^  m  ucJd  ])lit>sphat«  LOO  [Kjundtf, 
dried  blood  IR-T  pounds,  mariate  nf 
pola'th  (35  pounds.  Siiico  thu  jieanut 
u  a  Ivgumiaous  pliint,  drawing  ibi 
nitro^n  larRt'ly  from  th»  sr^il  air, 
tho  fertilizer  Uiwi  nfor)  not  hi>  highly 
nitrojreaotis,  ^Ithuucb  in  each  of  thi; 
formulae  givi'ii  iheri-  ia  much  nilru- 
gen  ;  the  cottopsoed  m^al  in  the  first 
carrifw  a  consideraUIe  peKvntuKP. 
wliile  drii^  blwxl  in  thi*  \ast  also 
contains  mtrn^f'n.  A  dn'attiiig  of  2ri0 
lo  500  pounds  to  llw?  aore  of  either 
of  these  mtxtufiiiR  ahoirld  b«  $ulH- 
cicnt.  The  North  Canilina  Depart- 
ni«iLt  of  Agriculture  is  using  a  frr- 
tlliwr  analyiine;  7  to  8  [x- r  cent  of 
avaiUbte  pnnpharic  acid.  -I  per  cent 
{K)L-uih,and  1  to  2  perc?ont  nitrogi^n. 

Planting.—  By  tne  usw  of  u  t^mall 
tnrniDfc  plow  two  furtflwfl  are  thrown 
up  LD  tlio  form  of  a  back  furrow  or 
ridge  over  the  lina  of  the  furrow 
Brst  opttne^l,  in  thn  TiU'thod  eni;)loyed 
in  preparing  land  for  the  rweptfon 
of  sweet -potato  Bets.  Aft*r  th« 
r!dgt>8  iiri.i  thrown  op  they  are 
knocked  off  either  \<y  the  wewlier  or 
by  ujinjia  liounJ  ffcriipir  fiuttni-d  to 
the  hack  twth  cf  an  ordinary  I'lanet 
Jr.  or  Iron  Ago  cultivator.  Tho 
planter  follow*  on  the  ridges,  drop- 
ping the  M'tix)  nt  intiTvaUi  of  aliout 
eight  iTiohi^».  two  svi^is  iu  a  placii, 
and  placing  tho  soeds  dD«p  enough  to 
bo  on  Ihv  ^nmo  plnn«  a*,  thv  gcnvra] 
level  of  the  surface  of  the  field.  The 
ridgi'n  iir«  hnwhwi  down  toaliuut  two 
inches  in  height  and  the  »eedB  are 
plante<l  about  two  inrhfi*  dt'^p.  On 
8uib)  that  are  likely  to  hv  grjutsy  or 
weedy  see4ia  are  dropped  somewhat 
farther  apart,  ahnnt  twflvi-  in<'h(>#, 
and  two  or  three  seeds  in  a  hill.  If 
the  (Kvding  \i  to  be  dune  by  hand, 
the  common  pnictice  is  to  employ  a 
wheel-marker  with  pegs  w^t  on  tho 
rim  of  the  wliwd  hirgw  eiutugli  to 
make  marks  in  which  the  (M>eda  can 
bo  droppi.d  nt  propfir  inUT\'nU  and 
depths.  Covering  is  then  accom- 
plished by  thWing  on  tin*  ridge  ur 
scraping  the  earth  in  with  the  foot. 

Cmtiratiait.  Cultivation  .thrmlil 
begin  a»  moon  as  planting  is  com- 
pleted, BO  as  to  kei'p  weeds  in  suhji-c- 
tion,  Thi>  first  cultiTation  can  b* 
done  with  a  narrow-toothed  cultivf- 
tor  run  coinpur»tivvly  clusc  to  the  vinvs,  ko  as  to 
kill  us  mucli  graas  as  possible.  Some  growers 
employ  a  w^eder  and  nin  cm-wwise  of  tho  rows 
ftfLt<r    using    tht)    caltivalor   between     the    raws. 
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There  is  objectiun  to  Ihw,  howewr,  ha  Ih*  young 
plinth   aro    hHltl*-   and    «utily   broken,   and    th»^ 
weoder  fre<(U«atly  does  coasideratilt:  damage.    Aa 
the   nva^ion   advancuit  and   the   pUut?   giiin  sizv. 
broiider  tet>ih  am  used  on  thp  catti- 
vator  and  a  (-i^nier  tooih  of  fwme  xize 
is  employed  (u  upon  a  water  furrow 
hiftwfien  the  plants  bo  as  to  leave  a 
ridge  two  In  thrw)  (nchM  high  of 
loo«e,  friable  soil.  This  is  important, 
for  uff  Doon  oa  the  plnahi  liuvo  sbcd 
their  blonni  the  forming  nut  w  thmsi  I 
into  tho  loose  «oil  for  further  d<^ 
velopment.   The  importance  of  keep- 
ing the  iioil  well  up  aroand  the  plant, 
us  Weil    a»   hxwe   and    friatAe,   to] 
apparent.   It  id  aUo  important  tb^J 
the  cultivation  should  nut  be  ctosa. 
enough  to  the  plant  to  disturb  the 
TvwX*  or  the  forming  nuta.  In  nrdU 
nary  practice  the  plants  are  not  "bid 
by"  until  about  tho  la;>t  of  July  or 
the    tmX    of  Augunt   tbrougt)    the 
Virginia  peanut  r«gion. 

llari^tfing.—ln  laW  years,  einctt 
the  value  of  peanut  bay  has  beeomad 
more  genirrally  r(Yrognir,ed,  the  har-1 
vesting  of  the  crop  has  been  pushed 
forward.    The  earlier  the  hay  is  cJit 
the  more  vulimMi>  it  is.    If  gather- j 
ing  iit  delayed  until  frcel  tonehes  the 
plant<<,  u   largu   pK'pvrttoQ   of    the 
Leaves  are  lost  and  tho  value  of  the 
hity  is  very  materially  iM^ntil.   It  iit 
the    practice  tu    hegin    harresiinir , 
eutn«i('ntly  in  airance  of  the  Bomu  i 
date  fur  killing  fru»t  to  hare  tha) 
crop  entirely  in  ahock  before  sttoh^ 
frMt  occur!).  Tho  eommon  method  to^ 
to  throw  a  furrow  away  from  tha  i 
row  of  plants  on  either  siilv.    Mea ' 
foUow  with  forks  and  lift  the  plaoU 
out  of  the  gmnnd,  iptntly  shaVf  tli« 
Hand   from   them,  and   ttirow  them 
into  heaps,  plncing  five  or  six  row«. 
in  on«   general   windrow.    Anothtiir . 
."tiguad  follows  the  diggers  and  places 
ill- planta  in  shocks.  (Fig.  7:W.)  For 
thi  sf.  pnlfs  seven  or  eight  feet  in 
L.iji  in.  trim  projecting  timbfior 
kii'Ji--    iriii  -.ii.irgH-Eir^  fti  b(ith  onds, 
ari>  provided.    One  end  uf  the  pola 
in  thniat  into  the   ground  eightoen 
inche*  or  two  teot  to  hold  it  firmly 
in  position.  Around  the  base  of  tbis 
pole  a  few  rro««-picct«  are  laid  on 
thi>  ground  to  keep  the  vines  from 
coming  in  dirvi^l   contact  with  the 
soil.    In  some  instances  a  whorl  of 
branchra  ii:  kft  on  the  polM  to  ae-| 
complidh  this  end.  In  other  inflUBOM  i 
narrow  strips  of  boards  are  nuik^  at  right  aoghs' 
Ui  one   another  across  the  pole   to  support   tin\ 
vines.  The  plants  with  the  nuts  attached,  wktcb  mni 
thrown  int^)  windrows  by  lbs  dlggen,  are  tskuM 
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xif,  Eaaily  shaken  and  piaonl  with  th«  nuts  all 
\Mu\e  the  heap  araiind  th^  pole,  making  a  nar- 
row, upriKht  wiock  about  two  ami  ono-half  feet 
in  (Ibmvtvr  at  Ihu  tiaw,  and  of  nearly  uniform 
diamutur  until  n«ar  the  Lop,  where  it  is  quickly 
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driwn  in  and  cnppod  witli  grass  or  hay.  The«e 
shocka  aw  about  hve  feet  in  height.  Tho  nuts  ar* 
attowcd  to  tvmnin  in  flhiickfl  nntil  thoroughly  cured 
or  until  they  arc  ready  for  pickint;.  In  sonw 
inatanc«ii  thi^  shorks  are  lifted  and  carried  to  suit- 
alil«  IjuildingM  or  shttiiit  whiTf  the  picking  is  done, 
hut  in  the  niajurity  of  ciLMti  the  jiicking  is  dvn« 
in  the  li(Od,  thLt  wurk  being  accompliBbed  larRt^ly 
by  hand  (Fi(f.  740).  although  in  th«  wE  f*w  yrars 
a  iiiinihi-r  of  Mtiafactury  mnrhinea  have  beun 
invi-nW  for  tliia  iiurjHWf. 

The  nuLs  arfi  thomtiEhly  cttmd,  and  are  then 
placi.'d  in  nutckx  and  atirit  lo  a  cleaning  factory,  vh^n 
they  an*  pjt  through  a  nurobt-r  uf  prixruKHiji  for 
remoTinK  alt  adh^rin^  aand  or  dirt,  blanchin;;  the 
thells  of  thou*  which  aro  «lightlv  dt»col(nvd,  and 
poliahiag  thoa?  vt  high  crade  wnich  are  to  go  on 
the  markvt  far  roaatinK  ['urposM. 

YieU. 

The  average  yield  of  peanuts  in  Virginia  and 
Ni>rth  Caroiinn  iit  about  forty  buflhelo  por  aero. 
Sfimc  growora  mak*  an  avorago  yii»ld  of  ono  hiin- 
drf]  bushels  per  acr«  with  aaloct  types  of  large 
nut:<,  and  yields  of  qui.'  hundred  to  one  bun- 
dni)  and  forty  hanhela  per  acre  are  reported 
for  the  i^[iani!th  nuU. 

Earmtfji. 

Th«r«  ar6  no  serioui  enftmiM  to  the  p«anat 
cr'>p  ai>  yet.  Flanta  are  MmetbneB  destroyed 
by  cutworrn.^  The  nutti  may  be  attacked  by 
wiwvils  if  kept  a  Ions  timf,  a  trouble  that 
ocr^nrn  chiefly  in  warvixniM^  and  confection- 
ary vKtahliKhmcnUi. 

Peanuta  are  pet  to  a  fjeat  variety  of  nees. 
Every  nnc  i»  familiar  with  th^  routed  nat4  for 
eating  out  of  bond.  <in!at  quanUtiet  are  thus 
connuned.  In  addition,  tli^^nuta  are  manafac- 
tnred  Into  a  grvat  varii'ty  of  confections  and  can- 
di««.  while  the  vines,  either  with  or  without  the 
nuta.  nn»  valuablo  f or  jitMTlc-fetfdfn)!.  and  the  growth 
of  thti  i>lant  ia  imjiortant  in  aoil-reDOVatioo. 


Patnul  butter.-  -Of  late,  ptanut  butter  id  rw*iv- 
ing  wide  a«lvi^rtisirg  and  i.t  finding  a  rL-ady  njarWt. 
It  dwji  not  aoiin  hJcome  rancid,  can  be  carried  to 
sea  and  can  be  had  in  packa^'x  to  rait  the  most 
exacting  dornnndit.  Whili<  it  will  probably  nerer 
bevumo  a  rival  of  butter,  it  haa  a  legitimate  use 
and  h  likii^Iy  lo  Wvniv  a  stupli;  commodity. 

Salh-d  fKinxiU  have  in  late  years  become  an 
important  comjxititor  of  the  RalU-d  almond,  and  be- 
cause of  thi;  diffLTL-iiL-c  in  cost  the  peanut  is  likely 
to  find  a  greatly  increaned  ume  aa  a  confection  of 
this  cInAfi. 

I'fanul  oil  ie,  one  of  the  best  known  %*e^tahlo 
oiU,  but  bocatute  of  ita  high  f<>od  valiio,  quality  And 
kooping  propertiee,  it  haa  found  little  use  in  the 
artfl.  it  is  unci  chivfly  jis  a  stili«<titutu  for  olive  oil, 
Mar.sLTLiU-s  is  the  great  peunut  oil  fiictory  of  the 
world,  the  supply  of  nnXs  l*ing  drawn  largely 
from  .'Africa.  Iiuii:i  and  Spain.  Tills  oil  ia  not  manu- 
factured in  the  I'nited  Stales,  but  the  disoutusion  of 
it  here  is  just  now  rtc«iving  conntdirabK-  attention. 
This  i«  dm>  to  the  fact  that  the  owners  of  cotton- 
oil  mills  rvcognizQ  the  ini]X)rtance  of  the  peanut 
as  an  ■lil-prKhicing  pUiiit,  in  jreneral  adapted  to  the 
same  soil  and  climatic  conditions  as  culton.  Willi 
the  oil  mills  in  th^  tield  Ibti  neit  titf-p  \*  X\w  pro- 
duclion  of  the  nut  in  sufl'icient  qnantity  to  provide 
a  flupply  to  the  railU  and  iit  a  price  which  ahall  be 
remunoretivo  to  the  fanner  and  at  the  eamo  time 
leave  a  margin  of  profit  to  tliK  mitlman.  A1thoiti;b 
the  sub.K-ct  ia  bi-ing  esteniiively  discuam-d.  only  urie 
expcrimrnt  to  denumntratp  the  i)roflt  and  Iik^h  in 
tho  v^nturo  b:u(  liM>n  carriml  out.  Thit  has  deinim- 
KtraUfd  Ihnt  tbe  work  can  bo  done  without  Jostt, 
but  it  haa  not  hcvn  ttuthcitnt  to  show  tbi;  a<lvjintage 
of  careful  manufacturing  on  on  extenHivo  ecale. 
[aee  Oil-Etariny  Plant*.] 

At  a  faragc  crap.— The  peanut  vines  make  hay 
WMBeaaing  a  feeding  value  for  raltle,  mules  and 
foraea  equal  to  that  of  clover  hay.  Tht«  yield  of 
hay  when  Uie  crop  is  well  manured  :ind  cultivated 
ranges  from  one  to  thr^:  tons  ptT  ncn\  The  value 
of  the  forage  is  oach  year  hreoming  better  recog- 
nieed,  nod  more  careful  attention  ia  being  given  t« 
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Pic.  ?40.    PkUac  peuatt.  Mraratlu  tbt  ooti  tnn  the  vtaei. 

harvesting  the  nut«  in  such  a  way  aft  to  pre«erv« 
the  hay  in  tho  hmt  conditloa  for  feeding  purposes. 
For  bfttt  mults  the  vines  should  be  cot  or  dog 
before  froat  haa  touchnl  the  toavea.  If  frosM,  tho 
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food  value  at  the  hay  ia  ieasieii«^  nnd  th«  yield 
mat<.-rittlly  W'd'Weil. 

The  following  mUU-mLint  «f  Ihu  nnalysu  of  p«i- 
nut  litty  in  ci>m[iikri»on  villi  other  Hlanilard  nay 
crops  xhows  the  great  meril  nf  ihi.i  |il«nl  as  a 
forage  cn)[) : 


more  than  call  attention  to  the  importance  of  lh» 
vuriatiuns  in  iiuta  f«r  special  purpuMS.  Th«rir  ta  a 
mngu  from  2tiA9  to  3^.S7  in  thi>  protein  cuntvnt 
of  different  sampln  and  a  rantce  «f  41.17  to  fi5,37 
in  tW  iMfrcertaffe  nf  fat.  In  tiinvbUpaniijeo  nuta 
thew>  dilfBri-ncefi  are  uf  great  im)Hirtaoce. 


F'KEOiKti  Value  of 

Pbamit  Hat  as  Comtarbd  wna  Hay  op  Other  Cbots. 

Hctahin 

Dry  nian«r 

Pvrr«nc 
11.75 
13^8 
12.84 
T.17 
19.72 
16.48 

r«ts 

Ciifbn- 
hjdnitaa 

Cnd«  a<>«r 

frtrtta 

22.11 

2».ie 

29.27 
.<tS.41 
21.39 
81.38 

(tra4e  hah 

PwrfwBl 

7Jt3 

6.26 

14.30 

13..'iC) 

ia2s 

6.fi6 

Per  FTUt 
1.84 
15.06 
2,11 
1.97 
4,04 
&0S 

P(VC«Ut 

36.2S 
4&3I 

52.94 
45.15 
42.62 

]7.<M 
^j02 

7v4T 

4^1 

Si  10 

iJtA     ] 

As  roughage,  peanut  huy  compared  very  favor- 
ably with  clover  hay.  The  whoUf  plant.  \ine  and 
nntit,  n(rt«d  as  "peanut  vine,'  i»  nutwrior  to  alfslfa 
in  fat  and  almort  its  equal  in  protein  content.  The 
valuu  of  tbu  iiuiiuul  im  a  »tuck-  uud  hug-food  is  wall 
rwogniaecj,  and  with  the  increasing  intereet  in 
awine  and  caltli*  throiijih  th"  South  a  ktvuI  increase 
in  the  acn^A^  of  peunuU*  frruwn  ih  sure  to  (!ume. 
F«r  hojpi,  peanuts  are  planted  and  cultivatwi  and 
tliu  hogs*  allftWLxl  to  hnrv»wt  tho  crop,  Thia  k't-alnnu 
method  of  harveeting  has  beet  jui'tified  in  the 
commercial  re«<uit»  as  r(»pi>rti.'cl  by  the  Arkun^ns 
KKperimpnt  Station.  Ah  compiirwl  with  cum,  the 
stnndunl  hott-f<-'Oil.  one-fourth  of  an  acre  of  ptrunuts 
priMluced  313  pounds  of  pork,  while  a  like  area  in 
corn  iinxJuopd  109  pounds  of  pork,  a  rumarkaMe 
ahowini;  in  favor  of  Spanish  peannU.  C!^ttle,  horses 
and  poultry  na  well  aa  awine,  are  fond  of  peanutB 
and  thrive  on  them.  Iloreea  doinj;  normal  work 
I\.ivt>  In-en  maintained  on  whole  nnt«  with  at  good 
apiiurcnt  retinlbt  an  on  a  ration  of  cum  and  hay. 

The  accompanying  summ-iry  of  the  average  anal- 
yst's of  various  [larta  of  the  peanut  plant  are  of 


These  tables  show  the  peannt  kernel,  witli  aa 
averaov  of  29  per  cent  of  prot^dn.  4D  per  ettil 
fat,  and  14  p<>r  cent  of  carbohydrate*  in  th*  At 
material,  to  be  worthy  'if  a  high  rank,  and  it  should 
bu  classi-d  with  xuch  concenlrattd  w  Aoprlicans  and 
cotton  Heed.  The  vines  are  snporior  to  timothy  hajf 
and  liiit  altRbtly  inffriorH)  clover  hay.  The  fund 
value  of  the  hay  is  of  conree  higher  the  greater 
the  percentage  of  nuts  left  on  the  vines  in  har- 
ve#llii(;.  The  hulls  sltto  appiiir  to  jKismi'M  considor- 
able  value  aa  a  feeiiing  stuff,  l)einfr  richer  in  food 
conslituenls  ()>rot«in,  fat  and  cartobydratMt)  tbwi 
cotton  hulb.  which  are  extensively  aned  in  ttw 
tSouth  Hi  a  course  fodder,  antl  alH>at  equal  to  tbe 
poorer  grades  of  hay.  Tbe  ground  fanlla  are  med 
to  a  conKidi'rahle  extent  as  a  coarw  fodder  in 
Koropenri  countries,  Pwinut  mp«l  (Ibe  ground  resi- 
due from  oil  extraction)  ia  a  Taluabk  feeding  stuffy 
extensively  u*gd  in  foreign  countnM.  It  contain 
ahout  i'i  per  cent  of  praleio.  8  per  cent  of  fat,  an  J ' 
27  per  cent  of  carbohydrates,  and  it  therefore  one 
of  the  most  concentrated  feeding  titalfs,  ranking 
with  cottAns^  meal  and  linseed  meal. 


Kvwuas  Goiiin>8moN  or  rm 

Koon   l"'ClMiTmiEST3   [N   DlPFEKKJiT  pAfcTS  OF  TUB 

Pkakut  Plant. 

1                                                    In  mlrrdw*  aulMliiim 

pMnui. 

W«i«r 

A*h 

fiaivlia 

rit*r 

NUmon- 

FM 

Nlinacii 

P«rfrnl 

IVrirnl 

Pw  crnt 

Ptrcenc 

PWCtDt 

PtrenI 

rutvai 

7.88 

*'  7T 

■ja.il 

4,29 

14^ 

49.20 

4.67 

VtaM  cut  before  blooining 

31.20 

10.'U 

Vim 

22JS2 

4&S4 

6.07 

2.02 

Vinen  fut  wht-n  fully  rl|>e  . 

31,91 

12.1)8 

10,81 

32,28 

39^1 

5X12 

1.73 

llay 

7JSi 

17.1M 

U."o 

22.U 

4G.UG 

1.84 

i.ta 

Vines  withoQt  Iravea.  .  . 

■      *       ■ 

8JW 

S,25 

32.95 

4d.4d 

2M 

1,00 

IjMvm 11 

1      4      « 

10.90 

10.00 

21.51 

54  09 

SM 

1.«0 

£8.14 

laM 

9M 
S.39 

7.63 
722 

ASM 
67.29 

31,00 
19,42 

a20 

1.22 

Hulls 

1.77 

SkitiH  (innercaat  of  kuriwi) 

10.&0 

6.72 

S5.ll 

ao.i« 

26.89 

aij<2 

UO 

10.74 

6.48 

G2,49 

fi.93 

27.2ti 

8Jii 

MO 

intanat  aa  tbej  indicate  the  valua  of  tbe  several 
jMrtaof  the  plant  for  food  purpoaefl.  Whilethereis 
considerabte  variation  in  the  compntltlon  of  nnts 
grown  in  variuua  parts  of  the  world,  u'»  cjinnnt  du 


As  a  iKiU  rtitmatm; — Aa  &  aoil  renovator,  the 
peanut,  like  other  leguminoua  planta,  ia  ricti  in 
nitTngi^n  and  contains  conaideraU^  amomtta  vt 
phosphoric  acid  and  potash.    The  kernela  an  m 
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gto  laafieta.  fix  flowtrs  urv  m  cluaU-n  and  hare  a 
flva^inted,  w!ieel-slis|>ed  corolla,  fiTi»  to  one  ami  s 

half  indiHs  in  diaini'ter  iimi  varjing  in  culor  from 
vhitc  to  purpie,  (FiR.  741.)  StamenB  S;  pistil  1, 
2-«elIe4,  Tho  lino  fllTons  roota  p^-netrnt*  the  ?oil 
to  Ihe  depth  of  two  to  four  feet,  ami  frequently  ex- 
tend horiBuntatly  two  fm-t  dintant  fmiii  tlie  sleme. 
The  frnitFa  or  eeod-liallH  art  gliibular.  three- fourtlifi 
toonu  and  one'half  incliej)  ia  illnniftt^r,  ami  ^reen, 
jfellowish  or  purple  in  cAot.  (Fig.  7'J2.)  The  tuber 
a  an  nnrlprgrnund  stem  ;  it  beam  buds,  and,  when 
planted,  tonda  to  pnvliiott  plntitu  similar  to  its 
parent;  hence  tubers  are  uaed  for  perputaatiog  a 
variety,  anil  Htich  are  g^nvrully  JutignuttHl  "seed 
tQlKTs"or"8epd." 

Varieties  vary  consiilcratily  (n  comiKidilirtn;  an 
Average  of  many  analyHee  ia;  Water,  75  per  cent; 
protein,  2.5  por  cent;  ether  extract,  .OR  per  cent; 
starch,  1&.87  per  cent;  fiber,  .M  per  c^nt;  nther 
Bon- nitrogenous  materials,  .77  p«r  c«nt;  ash,  1 
per  cent ;  amiutcrttiineil,  Ah  per  cvnt ;  8o  to  95  per 
06nt  of  the  total  dry  matter  ia  digestible. 

History. 

The  potsta  mas  thought  by  De  Candfllle  to  havG 
boon  in  CDltivation  in  Pero  for  probably  2,000 
years.  G.  de  la  Vega  found  the  Peruviiina  cul- 
tiTating  it  in  1542.  He  Hent  tubers  to  £urope. 
Vartuus  imiwrtiitiona  wrre  niadft  by  the  Spanish, 
and  the  potato  became  known  in  part«  of  Eiiro[ic 
bofore  it  was  introdur^-d  into  Ireland  in  1580  by 
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Ptg.  743.    Pouto.  to  iCun*-  nuanoei  ol  oiowUi. 

Thomaa  Herriot,  who  was  s  tnember  of  the  expe- 
dition st-nt  to  .Xmericji  by  S'ir  Waiter  Raleigh. 
The  Virginian  colonists  probably  secured  potatoes 
(rooi  the  Sp&nleh,  and  thvy  sood  proved  a  valuabk 
acquiBitiim. 

It  is  a  common  opinion  that  the  aborigines  of 
Virginia  cultivated  the  potato  at  the  tiniiJ  of  the 
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discovery.  W.  R.  0«rard  aitwrta,  however  ("Scien- 
tilic  .AmiTic^n."  Septembt-r  15,  1906).  that  the 
ii]xna\ik  of  Thaman  Herriot  (a  prodoct  iBOch 
qaottMl  or  diBcusHed  in  the  later  writinga  un  th4 
potato),  suppoded  to  have  been  the  potato,  is 
really  the  groutid-nut,  Aplot  luhavn.  He  contends 
that  tbt9  potato  was  aecured  by 
lialeigh'fl  e.\p(^itjnn.  under  bia 
cousin  .SirRichani  r;n<nviile.  oti  the 
return  voyage,  from  a  Spanish  ship 
hailing  from  St.  Domingo  and  cap- 
tared  in  mid-ocean.  Tho  potato  waa 
cultivated  in  Ireland  long  b«forc  it 
was  known  in  Enc^lund.  Probablv 
the  potato  wa.s  servKl  aa  an  eioi  n 
rarity  at  a  HarvanI  initallali' n 
dinner  in  HW  :  but  the  tuber  »[i- 
not  brought  into  cultivation  in  Nv  v. 
tlngland  till  the  arrival  of  thr 
Prwbyt^Ttan  imraigmnta  from  [in- 
land in  171S.  The  potato  of  Shake- 
flpear«  waa  what  we  now  know  as 
tliD  sweet-potato,  which  derived  Its 
name  from  the  aboriginal  word 
boWa  or  bnlata;  this  w^rd  or  il« 
derivative  was  later  upplied  to  our 
common  or  Irish  potato.  Thu  abo- 
riginal word  is  still  pres«r^-ed  toua 
in  the  Latin  name  of  the  ftwi^t- 
potato,  Ipomira  (or  Convolvulat) 
Btttata*. 

Gerarde's  HerbaH,  published  in  159T.  d<wcrlhe« 
the  potato,  and  th«  edition  published  in  1636  con- 
tains 8  woodcut  of  it.  Many  of  th»  other  worka  of 
like  nature  contain  descrlptiona  of  it.  Id  14>C^,  the 
Royal  Socic<ty  of  England  triiul  to  popularise  the 
plant,  especially  in  Ireland.  So  lat« a»  1699  Evdya 
barely  menti<>ni.-d  the  potato,  and  in  1719  IfOndtn 
and  Wise  did  not  comtidur  the  plant  wortby  of 
listing  in  their  Completo  Gardener.  Only  two 
varieties  wer«  li*t<id  in  1771,  yet  by  tho  end  of  the 
eightveath  c«ntury  they  were  nameroos. 

Potato-cultun;  8pn-ad  slowly  in  fisrope  bat  nora 
rapidly  in  the  south  of  Ireland,  beoaiiM  tbe  peas- 
ants ri-jilixtid  that  it  wa.s  a  usx^fnl  foud  and  planted 
it  everywhere;  and  with  this  a.  their  co]iuni»> 
9nry  thiy  wi^m  able  ta  maintain  the  oppcaitioa  to 
Englieh  rule.  Two  and  a  half  c«ntqrica  of  reliance 
\n\  this  crop  led  to  the  neglect  of  other  cropa,  ud. 
when  the  bligtit  oci'iurrvd  in  Ireland  in  1&16,  it  was 
attended  by  one  of  the  worst  faminw  known  in 
Europe.  Thi?  potato  has  bwn  more  hlgbly  devel- 
oped in  Eurojie  than  in  Amerit^a.  ami  much  h!h;her 
av»rng<>  vii'ldn  are  secured  in  the  L'nited  Kiagdan 
and  northern  Europe  than  in  thin  country. 

GwgTapkieal  diatriliulioii  and  estent. 

Next  to  rice,  the  potato  is  prvbably  the  nort 
extensively  grown  and  most  valuable  crop  In  the 
world.  The  annual  yield  of  ttui  world  Is  n««rty 
five  billi^^n  bnNhels.  Tho  potato  orop  of  Enm|H-  in 
value  and  volume  ezc«od!4  thft  tabolnti>d  whwat 
crop  of  the  world.  One  acre  of  potatoes  fre- 
qoently  furnishes  as  muoh  human  foud  as  ten 
■croa  of  wheat,  and  wherever  wheat  i«  a  prvca- 
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riixu  crop,  ns  in  northorn  Europe,  poUtogrow- 
inff  has  been  extensively  deTelopea.  YioliiH  ur 
1,QQ0  to  1.300  biuhfrls  of  potatoes  p«r  acre  coa- 
tuiaing  10,000  pouDda  uf  at&rch  aro  vn  ivcunl. 
About  ;Mt,O0O,O(X)  hcna  of  potatoes  are  grown  an- 
ODBlly  in  Gurupv,  and  of 
this  area  one-thinl  in  in 
Btueia,  th^  a^^ntgH  yield 
ner  acre  being  about  95 
boshek ;  Gt>rmaiiy  w  »«- 
ond  in  tatal  area  witb 
8.000,000  acrv»  and  s 
yield  of  nearly  1,600.000.- 
000  bmhels.  an  average 
of  200  1)iij*h#l»  [KT  Kcr«. 
France  prowa  bctw^n 
8.500,000  and  4.000,000 
acres,  A  ustria  nearly 
3.(K)(>,IXK).  Hungary 
1,500.000  and  the  UniUxi 
Kingdom  l,2.'i(),0l>0.  The 
avifra^  yipid  of  Rnj^land 
b  about  '£iO  hasheia  pur 
acre,  that  of  Ireland 
about  l&O  boshele.  The 
Unitvd  states  tcrowB 
about  3,00(UW>  acn-N 

and  thsaverage  yiold  for  the  past  ten  years  is  'Ai.^ 
bnsheb.  Sl&ea  the  p<jtato  thrivfii  be.it  in  a  cool 
climate,  potato-gruwint;  ha«  U<t-n  duvt^lopwl  lu 
the  RreaLost  extent  in  the  Northern  Btate«.  (FiR. 
1'^.)  According  to  the  ntport  of  the  Twelfth 
C«nsiis,  the  live  6tate«  reporting  the  Ki^'atvHt 
nunibt;r  of  bunliids  in  1809  wcr«  Nuw  York, 
flS.Ot!0.47]  buahL-lK :  Wisconsin.  24.641,498  bush- 
el.i:  Michifr.'kn.  2^.47)1.444  hi»helfl ;  Pennsylvniiia. 
21,7«U.472  biMlit^la;  and  Iowa,  17,305.91»  buahBls. 
Fig.  74G  shows  the  aTi>TuKe  yield  per  acre  in 
buabelf  for  the  pt-riwl  190(>-lf)(M. 
In  Canada,  the  potat4  crop  baa  always  b««n 


important,  although  the  output  bad  not  shown  so 
groat  an  incri.^ftw  as  aome  otnor  crops,  notably  oats 
and  wheat.  In  1871,  the  potato  crop  was  47,330,- 
187  buabfls.  In  lHOl.it  r«nchwl  -S5,362,G35  bushtlf, 
raiaed  on  448,743  acnw.  The  production  in  bosht'ls 
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by  provinces  in  1901  was  as  follows:  Ontario, 
20.042.25S;  Quehw:.  17,l.^'i.7.39;  Princt.  Kdward 
lifland,  4,9S6.63^;  NVw  Brunswick,  4,&1»,059; 
\ova  ScotJa,  l.3I».l,413;  Manitoba,  1.920.704; 
Th*t  T<TTitorie»,  1,277,793 ;  Brittsb  Columbia, 
9.^0,946. 

CuUurt. 

^ff.^Ths  soil  uxually  considered  best  is  a  deep, 
mellow,  free-working  loam,  although  cropM  nn 
raiwd  on  llghUir  or  hwivit-r  solid,  provided  the 
latter  are  well  drained.  Fall-plowing  is  ptnorally 
advisable,  since  it  favilitnti-s  tho  spring  work,  lb 

nhoiiM  be  as  dfep 
K*  pu-<«iible,  to  a 
ilc'pth  of  twi>lve 
iii.'ln'»  if  tho  ftoH 
"ill  permit.  The 
I'lnd  i*  non'-raliy 
left  rouiih-phiwed 
during  widU-riiml 
is  ritlvd  un  VII  riy 
a  ii  piNwible  i  n 
spring.  The  W'«4- 
bed  should  be  well 
prepared  hy  O-iin^ 
the  disk  or  acme 
hafrowfi, 

fVrt  if  ijrr*.— An 
application  of  ten 
tuns  or  more  \vr 
acre  of  barnyard 
mnnnrtr  m&y  b« 
madt?  in  the  fall 
liofiir('pli>wing,or, 
if  thi'  manore  ia 
welt  rott«d.it  may 
b»   a  p  ]i  1  i  e  d    tn 
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spring  and  ilifikod  in.  It  is  imiiortant  for  potatoes 
Ihat  there  be  plenty  of  homua,  hence  the  croii  is 
fretjuertlyEruwnyfUTacriiin'f  clovxT  or  on  a  two- 
yi'iLr-old  sod.   It  would  du  well  afttsr  a  much  oldcir 

^^~~^-~  ia    likely   to 

bo  trouble 
from  wire- 
wurma  !i  n  d 
white  KTubs; 
fur  IhiM  ri'a- 

liiUKsi  are  to 
be  plante<]  on 
»nch  land,  it 
is  consldcrL-d 
advienlile  to  follow  another  crop,  soch  an  oats  or 
cum,  by  potatoL's,  wliich  may  thi'ii  K*  Kruwn  for 
two  or  three  auccessive  years  if  deoired.  If  com- 
metcial  forlili»A«r«  niv  appIiHi.genernlly.icorapit'te 
fortiliEer ^containing  nitrogen,  phosphoric  acid 
and  putiish— ifivea  Ik'bI  n;fitilt#.  Nilratu  i>f  Bodu  is 
a  good  source  of  nitrogen  for  jwtatoL's. 

SfM.—T\if,  seed  tiiliers  may  be  planted  whole  nr 
cut;  a  piev«j  wcigliin);  :ibout  three  ounct.'.t.  vr  an 
large  sa  a  good-siied  egg.  and  having  al  least  one 
Rood  ey*.  being  the  most  prulitahle.  Il  pays  to  dig 
the  heavteAt-yieldint;  plante  by  hand  and  save  their 
progeny  fvr  PL-ed.  Heavy-yivlding  plunUiwil!  jjen- 
erally  reproduco  heavy  yit-ldcra,  and  vice  voraii. 
The  tubers  luied  for  seed  shoald  be  sound,  free  from 
coariwDesM  and  MfK^und  i^r'nvth  UJid  \nt  true  tu  name. 
If  planted  in  row«  thirty-six  inchps  apart  and  the 
plants  lifteen  inc\K'»  antinder  in  the  row,  it  will 
r«tuire  about  Btvenleen  buahels  of  seed  jK-r  acre. 

The  storage  of  eecl  ic  a  very  irapyrlanl  factor. 
It  should  be  kept  in  n  coo],  well-ventilated  place 
to  prevent  mnch  lone  of  weinht,  until  U-n  or  four- 
teen days  before  piloting  time,  when  it  may  be 
iiprv>ad  on  the  barn  f!oor  or  in  some  wtdl-Hjihted 
place,  which  wid  imusq  tlit<  i^mvI  t»  hcf;in  to  grovi 
before  planting;.  The  shoots  made  under  such  con- 
ditions will  bu  vury  ^niuli.  If  the  seed  is  scabby,  or 
from  »cab-iiife«tfd  land,  it  may  be  treatt-d  with 
formalin.   [Hee  next  paRe  under  f,'nrmi>j«,] 

Sfrdinff. — Plunting  ri»v  bu  done  by  hiiud  or 
marhinery,  the  latter  being  by  far  the  cheaper 
way,  although  still  unsatisfactory,  U'cnum.'  Uwrv  i« 

no  planter. 
known  to  the 
writer  which 
will  handle  a 
BLfd  piitvcf  till; 
aiieretiuired.  On 
rumh  lonnixoilit 
the  -ieed  may  be 
plantt-d  thn-e  av 
four  i  nchea 
dtfp.  and  level 
cidtur*  adopted  with  prolit.  Under  other  condi- 
tionu,  plantirtit  Iwo  or  thnv  inches  deep  and  subse- 
quent drill  culture  may  be  mtMiil  practict^.  Where 
irripntion  ia  practicwl,  rows  are  often  four  feet 
apart,  but  under  other  conditions  tbroo  feot  i# 
tli-neraUy  considered  ample. 
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The  time  of  planting  dependa  on  whettier  an 
early,  mid-reason,  or  late  cruii  is  being  grown. 
Generally  the  early  crop  is  put  in  as  »ot>n  w»  settled 
weathe^r  conies  .^nd  the  ^ound  i*  workable.  Cant 
must  be  taken  that  the  plunU  are  not  friWled.  aa 
they  are  senBitive,  The  lat«  crop  ia  planted  in  the 
middle  or  latter  part  of  Mav  in  tho  North.  ITibe 
planting  dattia  throughout  the  country  are  given 
in  ChiipU-T  VII.  page's  ISS-l-IO.) 

.Saife^nfrif  care- Cultivation  lie-ins  a  few  daya 
after  planting  and  cnniditts  of  harmwing  the  land 
with  the  spike-toothed  harrow  or  the  w«v<kfr  la 
doalroy  all  weeds  before  they  are  well  started,  a 
policy  that  should  be  rijjiilly  mfllntain<-d.  Tho 
wevtlfr  may  thon  be  uacd  once  a  week  until  thfi 
plants  are  seven  to  t«-n  iijch<^i(  tall.  Hy  thin  time 
the  plants  may  have  been  cultivated  once,  with  thu 
L-ullivalor  (wt  thr«o  or  four  inchfts  deep;  tiey 
ahould  receive  subsequently  about  four  man*  rnlti* 
vntionK,  ,--ach  one  shallower  than  Its  predecessor, 
the  second  one  being  not  more  than  two  to  tvo  and 
u  half  inchu«  deep,  thus  giving  a  total  of  abont  £▼• 
cultivations  at  intervala  uf  seven  to  ten  da)'8.  By 
thi.t  time  the  topB 
will  meet  fn  the 
rows. 

Varief.in.  —  In 
ehoosind  a  rari- 
cty  to  plant,  a 
number  of  factors 
rnu.it  he  consid- 
ered. Among 
these  may  bu  mpn- 
tlotit^d : 

(1)  G<iod  cook- 
ing quality  and 
flavor.  These  are 
partly  indnenct:^ 
by  the  Roil,  season,  fertilizers,  ability  to  mature 
before  frost  and  other  factors. 

(2>  Yield.  This  im  di^pendent  on  adaptation  of 
the  variety  to  iU  environment. 

(3)  Ability  to  re»ist  diseaws.  No  blight-proof 
variety  exiate,  but  some  poeewist  more  resistance 
than  others. 

(4>  Ccdor  of  skin  and  tuber.  Some  marketn  r^ 
quire  one  color,  others  another. 

('))  The  nature  of  the  skin.  .\  netted  or  rouffh 
skin  is  preferred. 

(6)  The  shape.  Some  markets  discriminate  is 
favor  of  a  particulor  shape.  Varieties  are  smiw- 
(imes  clasailitsd  according  to  shape,  a*  round,  flat 
round,  kidney  and  the  like. 

(7)  Depth  and  frequency  of  eyes.  Det^p  and 
numerous  eyes  are  not  economical  in  i»eetint{, 

t^J  Time  of  maturily.    In  tho  norlhera  atat«sJ 
varietii-3  are  clarified  according  to  the  time  iBkenJ 
to  form  sfllabk'  tubcTji ;  thnj,  "earliea"  are 
to  harvest  in  7U  to  W  days  after  planting,  "«cob 
earliia"  in  dO   to  ISO  daya,   white  late  varieties 
may  sometimes  continue  to  grow  for  200  daya. 

<9)  Theeburacterof thefoliageandtop.  Stnl^jtt 
upriffht  stemK  boartng thick  hara  Imtm  ai»  darirvd. 
since  such  are  probably  has  Uable  la  dbeasea,  vai 
are  easier  to  i«pray. 
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(10)  The  vigor.  The  variety  and  thentrain  ■*- 
curiHl  muxt  be  vigon)ii8  and  not  si])>j)<ct  Ui  Mcond 
growlh  of  the  tuhiirs. 

(11)  Trup  to  nami'.  Tho  vorict/ chonld  bo  what 
it  U  purcboaed  for. 

Many  DiouNintl  variistivH  cf  putntoc-s  have  been 
(tevfl«p«l  dtiriog  tho  pant  humin'J  vears.  Among 
prominent  varietiai  i>f  today  may  be  mealiooed : 


.'■^ 


Flc.no.    BadoalBKit  LtUbUihtoii  letl.    Rlihi  tnntrtood, 

EutIUm:  RliRs  Triumph.  Karly  nhi«.  Six  Weeka 
Wnrki't,  Early  Tlior«iiglilir('<l.Bnviw,KD!laniw,  Crown 
Jewel,  Xorolon  Heauly,  Bnrpoo  Extra  -  Karly, 
RnrckA,  Karly  Ram  (Auoie  ttrainic).  Se<»nd  farlitt: 
Hnrpra  Extra-Karly,  Eareka,  tk'atity  of  Htibron, 
PulariA,  [riiih  Cnbbkr,  Early  Ruec  {mme  strains). 
Ijttte:  Carmen  No.  3.  Sir  Walter  Raleigh.  Rural  New 
Yorker  No.  2.  Vermont  fi«li3  Coin.  8tat«  of  Maine. 
Gr<^en  Mountain.  Freeman.  liurbank. 

Potatoes  aometitnea  Hport  or  "mix"  in  the  hill. 
and  thoiio  Uni.*i)ortt  may  l>o  treated  as  new  vari<^ 
ti^,  Practically  all  Die  new  varietiea  of  potatoes. 
lifiweviT,  arciinnlucvd  fmm  .twd,  for  every  sewlling 
is  likely  to  bodifTerent  from  the  parent.  Se«i-ball« 
an.*  not  produri-d  abundantly  on  raont  v.-irielii-s.  If 
it  \*  de«(trL<d  lu  )inHluco  new  kindif,  the  seed  should  be 
Rared  and  treated  as  tomato  B>.*od  ia  treated,  b«inK 
pt&nt^'d  the  fullowtne  spring.  The  Hrxt  year  the 
plants  aruamall  and  slend«r, and  Lht;tub«;rawillal)4o 
tie  Very  email.  ThciHe  tulwm  an^  »avL<d  and  planted 
the  next  year,  whi^n  a  crop  of  good-siied  tubers  may 
be  expec'tt^l,  nhowintc  their  character iiiLicA.  If  it  ra 
dLwIred  tocr>mbini>  fealumi  of  two  vurielitM.  the 
flawtire  may  be  crooned ;  and  the  rexultintf  seed  will 
produPii  hyliridii. 

H<inf*Hng  en4  rtmnj.— Early  potatoes  are  dug 
AD  soon  aa  largv  enough  for  .sale.  Latv  variutttit 
are  left  until  the  vines  are  dead  ;  Hhould  the  vines 
be  killed  by  blight  and  it  \»  intendi'd  to  atore  the 
tul>i^n>.  the  digging  shoulil  l>e  delayv*].  if  potisible, 
until  ten  dayH  after  the  date  the  vines  died.  The 
growi>r  iihoulil  harvcat  when  th«  land  I*  dry.  pick 
op  tho  tuhera  atooca  and  keep  them  cool.  In  stor- 
age tht  tubera  ahonld  bo  held  between  32^  anil  40*^ 
Fahr.,  be  well  ventilatad  and  kept  dark. 


Potatoea  may  be  utored  in  the  opea,  in  ptlai 
coverwd  with  8lmw  and  ••arlli.  in  eel  I  are  ur  root' 
houses  aceurding  to  the  climatic  conditions,  in 
tho  norlhvni  atntoa  tho  cellar  \»  the  moot  advan- 
tageous, since  the  conditions  can  be  more  oosily 
oontrollud,  and  the  crop  may  be  iiupvcttnl  or  sold 
at  any  time.  The  ctdlar  should  Iw  kept  dark,  With 
sound  tuh<Tfl,  thfi  toi«  in  weight  in  storage  may 
vary  Mwwn  5  and  20  i^r  cvnt  in  t}R^  five  winlur 
montlui.  Both  tomperatun-  and  the  moisture  con- 
tent huvift  an  intliii>n.p<t.  a  high  tcmpcratiin>  incn'ad- 
ing  and  a  high  moifltiira  content  diminishing  tho 
Low.  Nubbe  found  that  abont  To  per  cent  of  the 
d<^'prcciation  m  \f3»f,  of  the  water  content. 

En  emit*. 

rUseiUf*.— In  tho  northern  and  north-eentral 
statvs  tho  two  nio^it  fuiriniiii  iliaonM-g  nr«  the  narly 
and  late  blights.  The  early  blight  (Alffmaria 
««lani)  is  a  fungiut  which  att^ick?  the  leaves,  enter- 
ing frefjuently  through  holca  made  by  flen-beetlos. 
lb  cnmtti  on  enrlivr  in  the  m-aaon  than  the  lal« 
blight  and  does  not  caTise  rot  of  the  tubtiT^.  Tlia 
lat«  blight  il'kytophthora  in/ftlan*.  Figs.  T.'iO.T.'Jl, 
752),  another  fungous  diiiefLM^i,  injures  and  ofttm 
destroys  the  leaves,  stems  and  tubers,  and  is  prob- 
ftbly  familiar  to  moot  growers.  These  diMaws 
spread  by  means  of  spores  which  germinate  ou  the 
potato  li-svi-s  and  stems  and  produc«  the  fungus 
that  Cannes  the  diaeaaod  appearance.  If  the  leaves 
and  stt-msi  be  kept  coatotl  with  dome  fungicide,  as 
liordeiius  mixtijro,  it  proventa  the  germination  of 
the  }iparta  and  hidpa  to  check  the  spread  of  the 
di»ea«e. 

Potato  rosette  attacka  the  stem,  causirg  the 
loaves  to  grow  in  clusttT)<.  It  re> 
ducM  the  yiftd  in  many  parts  of 
theconntry.  The  di»ea»u  iacansied, 
in  part  al  least,  by  Cvrficium 
ivjgvm  u^aiti  {iiliivittonia  tolani). 
One  form  of  this  fungus  dvv<diip« 
scale-like  bodies  on  the  tubers, 
causing  the  "block  scale"  of 
potatoes. 

Scab  (OutpoTc  umiiirt)  Is  a  fon- 
gouB  disease  which  ap|>eani  on 
thp  tuliem.  For  trt-atmonl.  thu 
seed  tubers  should  be  immei^ed 
for  two  li»urii  in  a  R<duti"u  of 
formalin  of  the  strength  of  uni* 
pound  of  formalin  to  thirty  gal- 
lonH  of  wat4^'r.  If  the  siwd  Is  not 
planted  at  once,  it  should  bo 
spread  thinly  to  dry,  and  shoold 
be  planted  on  scab-frw  w>il. 

l>ry-rot  {fusarium  oxytporum). 
—This  discDso  attacks  all  parts 
of  the  plant  below  ground  and 
pn>)iici«  a  gradual  pramatuns 
death  of  the  plants.  Infected 
tnban  rot  &nd  siirinl.  This  fnn- 
go»  eaoMS  more  or  lew  loss  to  the  potato  crop  in 
all  sections  of  the  Unil«d  Htatcs. 

A  good  and  rather  long  rotation  of  cmpa  ia  of 
valoa  in  combating  all  of  theae  dfsesse*. 
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ttMcis.-  The  flea-beetle  (Creprdmlem  [Vpiinj:\ 
eneumfrit)  atUrkx  the  k*ave»i,  puncturing  them  and 
thtiB  furnmhiD;;  an  sMy  enlr^ince  fur  spon-ti  iif  iJim 
•awii.  Spraying  with  Bnnioaux  mixtari^  as  smm 
as  the  infK^oto  apponr  is  of  valui.>-  It  actf  o>>  a 
dvterr>;itt.  On  thu  I'uciric  cufist  other  lieit-WtleB 
occur,  anil  for  such  the  ubb  of  ars(.-nitt«  alone  or 
in  Bordeaux  mixture  is  adWaed. 
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Thft  potat(>-tug  or  Colorado  potato-Wetl'?  {Do- 
rjiphora  ilccfmlinca.(a,  FiK-  75!i),  the  larva  of  which 
attzick)4  thf  foliate  iw  lU^tmye^  hy  spraying  with 
Paris  Kiwii  or  botiil-  olhiT  (irsi-nilf  in  u  Bufutlnn. 
preferably  Ifnrdeaux  mixture,  nainp  one-fourth  to 
«m.*-hair  pinmd  of  Parin  grwn  to  fifty  g:nllnnB  of 
solutiun,  and  appU'in;;  ITdl  Lu  ZM  j^sLllcins  \tvt  ncr<> 
wh>-n  the  foliaxo  in  well  (frown. 

The  old-faehioned  potato-bug  or  l]liHt«r-W>tlo 
(Epieauid  t^Utata)  i»  conibat<i)  in  the  Aam<-  way  aft 
tlm  Colorado  iNitatif-Wtli!,  It  is  now  ranily  w-vti. 
The  potato-worm  idtJecJtia  opcrruMla)  ia  injuriijun 
on  theFacific  coast-  Thv  potato^talk  vf^yiUTrichn- 
barit  trianltiM  atlackA  Im  sttMns.  it  ia  found  from 
Canada  to  Florida. 

Vm. 

In  the  Unik'd  StutL-f<.  putaLoi'^  ant  ti»L-d  almost 
entirely  aa  hiintan  food,  a  f«w  mitlion  buaheln  beini; 
us«<d  for  thv  manufacture  of  starch,  They  may  be 
dediccatud  and  in  thiB  form  cun  ]w  rvadily  tran*- 
ported.  In  Europ*',  Inrfp*  quantities  aw  uk^  for 
the  manofactur^  of  starch  and  alcohol,  the  latter 
bcin^  a  cheap  source  of  power  for  motont.  Fola- 
to«B  are  also  aseA  am  a  Ktock^food,  dthcr  raw, 
cooked  or  an  »ilaK«^.  [Kor  the  making  of  alcohol,  see 
Part  II  of  this  volnnie.] 

Sl/trktting. 

Potatoes  an^  sold  by  the  pound,  pock,  bushel, 
barrel,  c«ntal,  sack  and  car  lot.  Tht-  biuibel  box 
ia  the  most  coDveniant  package  for  a  homo  murkut. 


The  luarrcl  and  sack  are  often  used  in  dhippins. 
Th«  potatoeo  mn.<tt  bf  Kraded  h6for«  shipment  and 
all  Mnall.  diHfUM^^d  or  ill-Khapud  tubers  sorted  ont. 
£ight  to  ID  |Mir  cent  Mmmisiioii  ia  aaaally  charf;i>il 
by  salesmen  in  New  York,  Pblladelphta  and  other 
markeU).  When  potatooe  are  shipped  any  distance 
by  rail,  it  not  infrequently  happens  that  of  the 
prira  paid  by  the  consumer  fur  a  bunhd  of  pota- 
toes about  lwi>- 
thiidsisrwjuirwl 
tod«fraytaecu)at 
of  transportation 
aad  dtati  ibution. 
and  ono-lhinl  ia 
left  for  the 
grower. 

MctAinfrg.  (Pii;*, 
754-760.) 

Potato  machi- 
nery U  in  a  much 
loHct  aatififaclory 
condilion  than 
that  tuwd  by  the 
grain-  or  hay- 
grtnuir.  Thwre 
are  no  potato 
plantent  which 
will  plant  all  the 
tubiTs  all  the 
timvunlpMaman 
aits  behind  to 
look  after  ttiom : 
HO  to  95  ]K-T  cent  perfect  i»  the  b««t  that  has  been 
attained  automatically,  rew  uf  the  ]MtAt«  cpray- 
ini;  macbiniit  carry  enough  nozzlvs  to  ensure  the 
L-ovi-rinc  of  the  wliule  of  the  ulant«  wiU)  Ui6 spray. 
With  potato  harvestin)^  machinery  tbe  aim  liae  bMB 
to  Ktipply  a  two-honte  machina,  and  in  fioRie  caMS 
th(>E(^  are  t^tlicit^nt,  liut  in  some  soils  three  or  four 
hoTses  are  nociuiiary  to  handlo 
the  name  mnchino.  Thv  shovel 
plow  ia  not  an  ettlcient  tool  and 
te  of  little  vuluo  for  the  com- 
mercial RTower.  The  elevator  Vr.'/i 
digger*, of  which  tlwre  ar^wv- 
eral  makes,  are  a  ilistinct  ail- 
vancfl.  There  are  two  types,  the 
high  t;k-\'ator,  in  which  tho  pota- 
tuee  and  ooil  are  lifted  to 
heitcht  of  twoor  more  feet  np  an  Pur-  'SJ- 

inclined  plane  and  shaken  mean-    Pot"'*-****    (»* 
whilr.  and  tht  low  elevator,  in        ^SJtT*^™ 
which  the  soil  and  potatoes  arw 
elevated  ven-  little,  but  are  passed  backward  ovw 
di»k-lik?  ntllors- 

In  apite  of  defect?,  any  comnercia]  grower  who 
hax  t«n  acn*  of  pulatoi*--*  nfe-Ia  a  planter,  spr,iyrr, 
culttvutor  ami  dij^ger  of  the  muel  appr>.»'>:^  tyj^-^ 
With  a  Koml  {>1ant4>ra  man  can  npen,  dbtribute  ihe- 
fertilizer,  plaril  and  cover  threw  to  six  arrMi  pw 
day,  and  by  chanfting  teams  during  the  day  tb» 
machine  may  be  run  at  the  maximnoi  figure.  A 
we«der  will  cover  twenty  acfM  n  day  once.  With 
reasonable  facilities  for  ^UinK,  a  sprayint;  machttm 
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takin;;  five  rows  ahuuUI  cover  oih>  to  one  ani\  s 
quiirt<.<r  iwrtBi  p^r  hont  of  work,  or  about  ten  acpeB 
fur  i&y,  once  ovor.  A  two-horso  cultivator  set  to 
take  two  rowA  will  cover  eight  to  ton  acne  per 
<la>'.  fcoing  onc«  in  ti  row.  A  iniin  witti'iut  maclii- 
n*!ry  will  iJiK  one^ighth  to  one-huir  an  acn.-  ptr  (luy. 
(lejieDdiDg  on  th»  croji  aiifJ  the  soil,  at  a  t-ost  of 
two  to  aix  and  aumtttinies  ei^lil  ci>iil8  jwr  hunihu] ; 
with  ft  good  mitchanioil  diKKt^r  ami  tlirw-  or  four 
borees  and  eight  to  «xtt.-t<n  handit  to  |iiok  up.  thre^^ 
to  inx  Kcn^  may  txe  da;;  per  day  ut  a  co«t  not 
exceeding  two  wnts  per  iiushiO. 

,4  tpfeijie  example. 

While  the  BveFSge  field  of  potatoes  in  th« 
United  StatM  i»  3ow  thnn  ninety  biuhelR  per  aoro, 
it  \B  wholly  jiraeticahle,  on  (^ood  potnto  «oil,  to 
produce  Ihrw!  t»  fiv«  titmv  th«l  yield.  It  ib  doubts 
fal  whether  it  psy*  to  rui^e  loi<i«  than  tvro  hundred 
I)ii»hel8  to  the  acn*.  l\'hi-thi'r  it  pnyfl  to  raise  more 
than  three  hundred  btuhels  de^ieiidw  on  the  price  of 
labor  and  thn  ability  to  secure  it  advanlageDUBly. 
By  8U|)«rinr  tilld^'c,  tho  yi"!d  may  vt-ry  taBily  b« 
placed  beyond  three  Kondr^-d  bushels,  if  the  land  i« 
right ;  but  if  thi»  n.-'iuin-!*  the  kwpinj;  of  an  extra 
team  throaghout  the  rear  in  order  to  huvi;  it  when 
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The  potatoM  art  ^antnl  on  a  rollt^d  KUrface  in 
order  to  fteevre  mtlfOnn  depth  and  a  good  >)tand. 
The  rows  iipo  thirty-«ix  inched  npart,  seed  placed 
three  iachea  deep,  and  about  tdoven  lnch<:a  in  tti^ 


I^.  1M.    A  pouta  plantet  In  croas-Mctton. 

the  potatow  ne«d  tilling,  it  U  a  queHtion  whether 
thu  crop  would  return  u  profit.  Thv  ijiifwtion  of 
farm  organization  at  once  arises,  for  there  should 
be  oth^r  pri>dQCtiv«  work  for  the  extra  tcntna  and 
raen  at  other  timea  of  the  year. 

The  farm  methods  employed  in  produciDe  more 
than  four  btindr«d  buahebi  of  potatoes  to  the  acre 
OD  a  partjcalar  farm  (T.  R,  Martin,  West  RdjiIi,  N'ew 
York)  w!II  illu8lrai«  tho  discuaakm  In  thi»  article. 
The  land  [giiod  loam)  is  in  a  tbrve-yoar  rotation,— 
wheat,  elover,  potatoo«.  Potatoo*  ii  th«  money 
crop.  The  land  w  underdrained,  I'lowinK  hoa  been 
lowered  cradualiy  from  fix  to  ton  or  twelve  incht-s. 
The  pluwod  land  is  rolled,  and  then  d<^vply  hurruwnl 
three  or  four  timsa.  Vilien  neceaaary,  parts  of  thio 
land  ant  rolled  at!ain  and  worked  ovor  Reveral 
timet;  with  hurrowD.  Home -mixed  fertilieer  ia 
drilli<d  in  at  tho  rat«  of  1,600  pounda  to  the  acre, 
ao  mixod  as  to  contain  22  per  cent  nitrogen,  91  p«r 
cent  phosphoric  acid,  Ih  jki  cent  pota^ih.  Oountinft 
the  mixini;,  the  fertiliser  cotttit  about  thirtr  dollars 
per  ton.  The  soil  a  connidered  to  be  dencient  in 
potiuh. 


^' 


>'*- 


Pia.  fJJ.    Vauio  pUntar. 

fuv.reqniriRe  sixteen  to  twenty  buflhvUoft<oed,cQt 
to  one  or  two  eye^i  Row.i  are  placed  ut  threv  feot 
in  order  to  facilitate  aprayinj;.  On  high-priced 
truck-garden  land,  closer  plantinj^  may  b*  aAvi&- 
able.  The  tubi>rri  »ro  plantetl  with  an  auLomatio 
cutting,  dropping,  furrowing  nnd  croviTir(;  marhiin*. 
Tho  (iflds  orx'  tilled  Un  to  fifteen  tim««.  With 
the  good  preparation  of  land  and  efficient  tooU.  thia 
t;xl«nt  of  tilling  IB  not  laborious  nor  expensive. 
Level  culture  is  practical,  but  oonsideralde  ridges 
are  formeil  by  the  time  the  vines  cover  the 
ground.  .\  riding  donbln-row  cuUivator  and  one- 
horse  weeder  are  uwd.  Titlagw  inviirinbly  begin;) 
within  a  wwk  after  planting,  by  following  tho 
potato-row  linea.  The  linrt  and  fjocund  ttme*>  ov^r, 
very  narrow  trt-tli  aro  u.^i-d,  --H-t  (U-i-p.  The  third 
and  fourth  tillings  are  ntiide  an  s>xin  at  the  rows 
can  bo  followwl,  worlcing  deep  and  very  close  to 
the  plants.  ImmodiaU'ly  following  the  fourth  cul- 
tivation, the  weeder  ia  ased,  as  a  rule,  running 
twice  over  the  field,  cr^a-swise  and  lenglhwiAe,  the 
lengthw i^e treatment  pulling  the  plauUi  up  :>truigbt 
BO  thiit  sulieequent  working  i»  not  interfered 
with.    Seven-inch 


eidM  tee  th  aro 
now  used  on  the 
cultivator,  throw- 
ing a  snmll,  «harp 
riilge  directly  on 
each  niw,  burying 
the  weedn.  The 
fieida  are  hand- 
weeded  once  or 
tvic«;  and,  in  thiii 
operation,  nil 
Weak,  difleaaed  or 
p  rum  at  u  rel  y  I  i  {ten- 
ing  potato  plants 
are   puIW   op,  being   tr^aLnd   ax  weeds. 

Spraying  is  aocumplishetl  by  meanM  of  a  twin 
wheeled  geared  machine,  developing  sixty  to  eighty 
ponndi  pranure  and  carrying  tii«  noidM  ahead  of 
the  wheeb.  On  eighteen  acres  is  1906,  there  were 
OM^  331  barrvis  (of  fifty-five  galloiu)  of  Bordi-aux 
mixtare.  entailing  a  cost  per  acre  for  spraying  of 
twelve  dollara.  r»rcful  tests  showed  that  the 
spraying  «aved.  above  its  coat,  aboat  forty  dollars 
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per  acre.  Spraying  bi'san  .l«!y  2  atirf  v,is  eom- 
pl«t«<j  September  10.  Toe  art-a  required  about  one 
ton  cf  aulfatv  of  cupper  in  crysUlp,  and  iifteeii 
ba-rrckt  of  Etvnn  limr.  The  fcirmitlB  ia  ^ix  pt>undB 
of  Hslfate,  ftix  pnnndfinf  limf.  fifty  gallons  of  water; 
ilan  two  ihiuikIm  of  Pari*  urttri  irt  acn-  *ns  luiAvd. 
Kach  a|)j)lic3tion  ih  made  in  rjppusite  directions. 
two  such  fpr^yingii  )>iiing  catlod  ndouhk-  applicatifln. 
Prom  the  time  the  vines  of>ver  th*  proiind.  at  the 
bejj^inniii);  vf  vach  double  application  ail  nozzles  am 
directed  to  tho  ri^hl.  then  into  thr  ccntt.-rs  twice 
over  and  thfn  to  the  left  twice  over.  Thifl  plan 
nMiuiriMthTvu  doublv  »|)plivati(in.«.  and  thv  8pray  \i* 
directed  against  the  plant  from  aix  dilFerent  poai- 
tionx  and  anf^lw,  at  tho  (completion  (^f  t)ji^  stixth 
spraying,  every  part  of  the  plant  i8  cppiwr-plat^d. 
The  iaat  woek  in  September  or  thu  firat  week  in 
Octobur,  while  vinm  are  Htill  green,  harvvflttng  is 


ni.  7i7.    Pooi-row  potato  iprayn. 

began.  Afoar-horaeelevatordipgerisuBed.  In  1900, 
tliH  crop  on  eighteen  acres  was  dug  and  pic:ki<d  up  !n 
six  and  one-half  actual  days,  the  total  crop  heinR 
7,5 Ifl  bushels,  or  417  hn*V'l3  to  the  acre.  (Foiirtiyn 
years  previous,  when  Mr.  Martin  took  the  farm,  the 
average  yield  was  sixty  busheU  imt  acre.  A  guod 
part  of  taesbov«  crop  wa?  hiiulvd  dir>t!i:tly  to  thu 
station  and  :<o)d  lit  foityc«nta;  I-'fl!  bucihels  only 
W6TV  gold  ^  low  as  ihitty-i'iKht  ci^ntal.  The  hwiv- 
ieat  day's  work  in  the  harvesting  in  L90ti  was  as 
fnilowH  ;  Twenty-one  helpers,  little  and  Wig ;  three 
and  throe-foarths  acres  dug  and  picltr-d  Bp;  throe 
two-horse  rigs  drew  seventeen  loads  to  cars  one 
mile  distiint.  comprising  1,011  urates ;  digging 
t«ainfl  drew  283  cratea  on 
Iruckn  In  th«  barn  -.  at  nix 
o'clock  there  were  left  on 
wagons  and  in  the  Held  2(l7 
crati>9* ;  total  1,601  crati'S. 
A  break-down  in  the  difjirer 
caused  delav  of  one  hour 
and  loss  in  Dandling  of  200 
boabela. 
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potato  b)[>3  are  all  nik«d  and  bnmed  immediately 

to  destroy  disease.  The  ground  is  workwi  about 
twice  wiih  th«  flpring-twlh  harrow  and  sown  di- 
rectly to  wheat,  after  applying  about  400  pounda  of 
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Fle  im.    Paula  dlucr:  blfli  cievttot  tm- 

home-mixed  fcrtiliitc-r.  Eight  tjuarta  of  choie«  tim- 
othy si-rd  is  drilled  to  the  aero  at  this  timi-.  Tbo 
following  spring,  clovt-r  or  alfalfa,  or  both,  is 
added. 

in  such  liigh-claiw  potato-growing  as  this,  special 
attention  must  be  given  to  tfla  Htoclc  sued.  \  "Rfled 
pi(tc«"  of  two  acres  ia  grown  aarording  to  th*  very 
l>est  approved  methods.  Thia  ari.'a  ia  planted  with 
the  choicest  larei;  tubers,  and  all  inferior  pUnte 
srceradicutvd  as  rapidly  an  their  deHcienciea  become 
known.  Very  promising  hills  aits  savud  for  alock 
sewl  the  following  year.  This  "seed  piece"  or  field 
supplies  the  tubers  for  raising  the  main  potato 
crop*. 

Bhro/iean  erperimet. 

The  potato  crop  attsumoB  great  importance  in 
Eun>[K<,  partly  liKc;aii.te  th«  earn  plant  is  not  sa» 
ceasfu).  and  the  pa- 
tnlo  i»  the  cheap 
starch-producing 
plant.  It  i»  the  stand- 
ard crop  fur  starch 
and  alcohol  factoHee, 
is  the  staple  food  of 
thejNjor^and  is  much 
f.-d  to  Btocrk.  The 
aim,  as  compared 
with  American  po- 
tatO'growcrH  (aad 
reported  for  this  nrttclf  by  !i.  R.  Jones),  is  for  a 
product  adapt«d  to  one  or  another  siH^cial  parpcaa. 
and  for  a  large  yield  quite  irrespective  of  the  aeea 
or  labor  invested.  Careful  nttc-ntion  is  paid  to  th« 
Be«i.  which  is  generally  secured  from  more  nortlH 
wly  countries.  The  crop  from  th« 
best  northern-grown  h-wl  i«  cob- 
8ider«Nl  more  dit^eane-rnBialAnt  and 
mori*  produclivt.  The  orlglDatiOB 
of  new  varieties  has  been  e«pe> 
cially  Mlinmlated  Hnrlng  the  last 
twod«cades  in  Gr««t  Britain  and 
G«rmany.  in  ordtr  to  in««t  the 
more  specialized  denands.  i^eed- 
hiilis  are  morn  abundant,  owing- 
prohably  to  climatk  conditional 
and  h«inc«  less  difficulty  ia  «xp^ 
rienued  in  croesing  varietlea.  la 
xjgt.  Great  Britain,  whore  potatoea  an 
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grown  primarily  for  table  ijm,  the  ideal  tulwr  i* 
whit*>-ll>vihiil,  rich  in  starch,  tnediam  ^iie,  ovnl, 
Binouth  and  with  shalluw  uyus.  MiK'h  ntU'ntion  ir 
given  to  securinc  increased  diiwade-reai«Laiic'(>.  On 
the  continent  tbo  i<l*al  tublo  variety  is  sinsllvr, 
yi^ll<iw-t1i-j4ha3,  ri;latire1y  poorer  in  etarchsiKl  richer 
in  prutfcids.  The  hn-wlinK  of  »LJir<:h-rich  varieties 
for  stock-feed  and  factory  puriK«He«  hati  ivcviv«d 
att«niion,  eeiiecially  in  Gvrmany  and  AuaLria. 

Pctato-erowiog  in  the  SoBth. 

Uy  H.  Harold  Uame. 

In  recent  yean  tha  potato,  in  common  with 
liihi-T  truck  crops,  liu  received  ao  Increaaing share 
of  attentiun  in  Ihu  southern  statw.  On  the  Atlantic 
Mtaboard  tho  southern  potato  territory  may  Iht  said 
to  extotid  from  Flortila  to  Virginia,  tho  area  of 
greateat  productiou  being  in  northv4>«t«m  North 
Carolina  anil  around  Nt^rTii'lk,  \'a. 

Cropping  tifulz-m, 

L>nc  of  the  pnn4.'ipal  difTeroncee 
in  the  cnltare  of  the  potato  in  the 
North  and  in  tho  Ki-riith  in  that  in 
the  South  two  crops  are  Rrown, 
onu  in  aututiin  and  tUv  other  in 
apring.  The  spring  cro^  ia  by  fur 
thi)  lar([er  and  more  important, 
beini;  (rruwn  to  supply  the  north- 
ern spring  demand  for  new  pota- 
toes, whil«  tho  r<-laliv.dy  small  fall 
crop  is  diapooed  of  locally.  Plant- 
ing for  the  tall  crop  in  Florida  ia 
made  in  late  September  or  early 
October:  la  tbo  lutitudv!  of  Savan- 
nah, in  the  l;itt«r  part  of  August 
or  unrly  ft-ipu^mtier ;  nnd  farther 
north  in  thd  early  part  of  Augunt.  The  spring  erup 
is  ccncrally  planted  in  the  latter  half  of  January 
ana  in  February  and  March,  dujA-nding  on  thu 
(u>Rtinn.  Thia  crop  ia  marketed  between  the  latter 
part  of  April  and  tho  middle  of  July. 

Cu&urf. 

l^an^fiM.  — Barlinoai  is  the  pricfipal  coniiidera- 
tion  in  the  selection  of  varicliea  for  the  ^outhom 
onp.  n  the  variety  in  aet  early  it  will  not  meet 
tba  exafiling  conditionn  impwied  on  the  culture  of 
Uie  Crt^  by  market  competition.  The  favuriU) 
Tsriety  with  Florida  planlera  ia  Early  Rose  No.  4, 
nim^-tenUm  of  the  Roed  naod  baing  of  tliiit  variety. 
In  other  sectiuna  Blisa  Triomph  (Red  UlisH)  and 
White  Blisa  are  grown,  though  the  latter,  h^cause 
of  ita  bttng  a  wkit«  variety,  although  Mually  early, 
is  not  ao  favorably  received  in  the  marietta. 

iWii.  —  fienerally,  ee«d  Kro*"!*  in  the  North 
(Vainf,  New  York  and  Michigan)  or  Virginia 
aecond  crop  is  preferable  for  luw  in  the  extreme 
nnth,  allhoiigh  in  tlw  mora  northerly  >w.-tion8  mvA 
from  tho  fall  crop  will  give  good  r«eu]ta  for  spring 
planting.  ThrnughoDt  the  whole  area  aced  from 
the  spring  crop  ia  oscd  for  fall-planting. 

PreparfUwu  ^  Me  Jaaif.  — The  best  preoeding 
crop  for  potato**  in  the  South  b  a  cover  of  cow- 


{wax.  Till!  land  iihfiuld  be  broken  two  or  three 
months  in  aiivance  of  the  spring-  planting, 
thoroughly  harroww!  nnd  ridged  ftlightly.  llniesa 
the  lund  is  very  well  druiniril,  ridf^ing  \»  ndvan- 
taiMOUs  in  increaTiing  the  earlineaa  of  the  crop, 
and  everything  which  will  hoeten  the  growth  of 
the  spring-planting  mnxt  be  carefully  considered. 
The  rows  m^y  be  laid  olT  aa  close  aa  three  feet 
apart  if  a  single  planting  is  to  be  made,  bat  if 
corn,  i.-otton  or  sonie  other  crop  is  to  be  planted 
between  the  ]R>tato  rows  they  should  be  (iv«  feet, 
or  thervabout^,  apart. 

About  a  week  or  ten  days  before  time  of  plant- 
ing, depending  on  weather  conditions,  the  commer- 
cial fcrtiliwr  rwjuinil  for  tho  croii  should  Ik.-  dis- 
tributed on  the  slight  ridge  referred  to,  and  a 
SBCond  higher  ridge  thrown  over  it. 
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Ftrtiliitr.  To  force  the  crop,  targe  nmoonta  of 
fertiliz^T  must  K-  used.  Tlwre  vt  always  a  con- 
siderable amount  which  does  not  becotno  available 
for  the  crop  during  it«  growing  eeaaon,  and  to 
niako  up  for  thia  a  greater  (luantity  muat  be 
.ipplied.  if  the  crop  could  be  allowed  a  longer 
growing  syiiaon,  iinich  lens  fertiliser  would  t>e 
required.  The  amount  u^ed,  of  course,  will  vary 
with  the  previous  cropping  of  tho  land  and  the 
amount  of  nutive  available  fertility;  but.  is  gt-ntral. 
l.lKHt  to  '2.<MW  pounila  per  acre  should  be  used. 
Florida  plantt^rs  generally  uw  one  tun  [kt  acre. 
While  these  amounla  m.iy  seem  eicussive.  the  crop 
drH:-8  not  Dse  all  tho  ferlilitcr,  and  tho  n-nidual 
su]iply  may  be  ui^ed  to  good  advantage  in  pro- 
ducing corn,  cotton,  hay,  or  some  Rummer  tmck 
crop,  which  fihould  always  follow. 

A  good  average  fertiliier  should  analyze  4  per 
cvnt  ammonia.  6  per  cent  phosphoric  acid  and  7 
or  8  per  cent  iKitash.  Uoth  organic  and  inorganic 
anureeti  of  ammonia  may  \w  um^.  Nitrato  O'f  Koda 
i«  freiiDently  very  belpful  in  storting  the  crop.  It 
should  h«  usckI  as  a  side  dressing  at  the  rate  of  100 
or  150  pounds  jier  acre  aftor  the  plant*  ar«  two 
or  three  inches  high.  The  phoBphuric  acid  ia 
dwrived  almwt  wdely  from  phus|thatic  rock.  Sul- 
fate of  potash,  becanse  of  itaelTect  in  improving 
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the  quality  of  the  potato,  shoiiH  be  giren  the 
preference  ornr  other  sourcei)  of  potaith. 

The  fertiliwr  may  be  ajijilittd  in  one  or  two 
separate  niijiIicBtions,  On  the  whole,  cxcont 
pogflihiy  on  very  light  aoilit,  whi-rc  it»n  from  loAcn- 


w-n 


Pit.  ia.    SeiriM  or  ued-balli  of  U«  rotaU. 

intt  iHAv  occur,  it  is  ju.4t  us  well  to  pat  the  entire 
(quantity  in  thu  i^itil  W>furu  phintiii^  tH4  i'Mji. 

Planting.  -The  riJKu  should  lie  s|>1it  o|M>n  anJ 
ttie  sw<d  (IropptH)  on  tho  normiil  liiVi^l  of  the  ground 
or  a  little  above  it.  It  maj'  W  tiroiiped  by  hsrid 
und  ooven.-d  with  u  disk-cultjvatvr,  but  ui  nil  liirge 
pkntingH  the  pot .'it(»- planter  must  be  used. 

Tu  Bwcurtt  !i  more  uniftirm  staiifJ  and  stronKer 
plants,  the  stfvti  shuul>i  be  e.tposed  to  Strung  light 
(nut  iiunliffht)  for  «om4'  timu  bt-foro  planting.  Seed 
Int.'sded  for  fall-planting  shotiM  no  sproiid  out 
uiik-r  the  jihado  of  a  true,  covt-red  with  pine-atravr 
and  allowed  to  sprout  bufuri^  phknting.  Only  tli;it 
fleiti  which  has  spronted  should  be  iiaed.  The 
p(it4t()«:ii  should  be  c-ut  and  phintvd  Ininii.tl lately 
afterward.  Cutting  by  hand  is  preferred,  aa  a 
Inrcer  yield  ia  gvnt^rnlly  KoPiirw!.  Tho  cost  of  cut- 
ting the  seed  and  planting  (if  a  planter  iit  umcd) 
is  Iw^  to  two  and  one-half  dwllan)  pvr  acr*. 

Cullivation. — In  normal  aoosunx,  all  thu  nfcutwary 
cnltiration  can  b«  done  with  &  weeder  and  diak- 
cultivator.  although  if  crali-gra-ts  gvU  a  start,  iv* 
it  frequently  does  in  wet  weather,  the  hand  hoe 
mnst  bo  u)w<l.  Kvcn  thon  tho  cost  of  handiwork 
should  not  exfeeil  twenty-five  or  thirty  centt;  p^^r 
acre  Tho  disk-cultivator  puts  the  middles  and 
aides  of  the  rowa  in  excellent  contiition,  while  ih: 
wee<!(rr  can  \k  used  to  etir  the  top«  of  the  ridgea 
until  the  vines  are  five  or  six  tnche-i  btgh.  If  the 
stand  is  good,  tho  rid^e  tops  will  then  need  little 
or  Dit  further  attentitm.  During  the  aoason,  sin  to 
eight  cnltivntiona  .ihould  bo  given  to  secure  the 
bMt  yields,  When  th*i  tops  begin  to  spn^ad,  culti- 
Tation  may  be  discontinued.  If  cold  wv-athur  is 
ftpproaching  whvn  the  planta  are  twn  or  three 
bches  high,  they  muy  be  covured  wilh  tho  disit- 


cnltirator  and  nlloved  b>  grow  out  aicain  Tithout 
uncovering.  If  larger,  tlwy  may  bu  partiallj' 
covered. 

Digiiinij  and  packtiKj. 

When  the  tuticrs  arc  two-thirdo  grown,  tlioy  ara 
ready  for  digging.  A  gouci  avenge  yield  at  this 
Ktflge  of  gn>wth  'vi  fifty  barreb  per  acre.  If  tbo 
area  is  large  and  considerable  time  ia  taken  in 
digging,  a  yield  of  tifty  barrvds  at  tho  beginning 
will  run  up  to  seventy-ttvo  or  eighty  barrels  toward 
the  clo&e  of  the  work,  thu  greater  yield  being  dnc 
tu  thu  increuDo  in  tbo  sise  of  tho  potatoes. 

Many  growers  prefer  to  dig  by  hand,  as  the  maas 
of  gn.-('u  vtnt.-s  and  thir  tender  skins  of  the  &ew 
potatoes  oft<'n  make  the  use  of  a  digger  uiwattS' 
factory.  In  digging  by  band,  the  ridgo  shoold  b» 
barred  ofT  on  both  siikt;,  the  remaining  part  being 
tiiTri'li^d  dov.'n  and  the  potatoes  exposed,  uaiBg 
grdinary  prong  hoes. 

The  pntatoiu  should  he  grader)  into  (iista  and 
setomds  aa  they  nro  piikfd.  Two  gangs  of  iiifkurs 
in  c.h.irge  of  competent  foremen  should  l»e  etn- 
phiyvil,  ono  gang  to  pitk  up  thi.i  firsts,  th«  other, 
the  seconds.  The  less  handling  the  potatoes  ruc^ive 
the  fcwi^r  bn-ahs  thf^re  will  be  in  the  aktas.  The 
barrets  of  lirstA  nnd  socnn<])i  f^hmild  bo  lined  up  in 
separate  rows,  to  prevt-nt  niLstakeeu  Tho  pack 
should  1x1  full,  welt  Bliakvji  down  and  the  lu-nd 
forced  into  place  with  a  barrel  preKS,  Then  the 
barri-U  are  hi.>»>led  and  stenciled. 

The  barrels  eliould  t)e  new,  clean  and  bright. 
Proper  va-ntilation  can  bo  wourwd  by  meana  of  ona- 
inch  auger  holes,  lifte«n  or  sixtveo  in  ntunber, 
borvd  in  thl^  siivi, 

Fotaia  tiicralure  (t'raser^ 

S,  Fraser,  The  Potato,  Orange  Jodd  Company, 
New  York  (190.'.l:  T.  W.  Samb-ra,  The  Book  of  th» 
Potato.  Collingridg^  London  (l*).'^):  F.  R.  Van 
Orman,  Potatoes  for  Profit,  tenth  edition,  Philadel- 
phia, Pa.  (19<M»;  \V.  J.  Maiden,  The  Potato  in  Field 
and  (Jarden,  London  ( ISflti) ;  E.  S.  Carmant  Th«  New 
Potato  Culture,  Rural  Publi*hing  Comiiany,  Nfw 
York  (1891) :  Sir  J.  (t.  Uwes  and  J.  II.  Gilbert, 
roinpoflition  of  Potat'oes  and  Roaalta  of  Expen- 
menW  with  P(iUiltH«  (ISiK)),  R<rthamstod  Memoirs, 
VoLi.  V  and  VI;  K.  V.  Kodiczkv, Itie  Biograpbie  def 
Knrtolfel,  Vienna  (1878) ;  J.  R^inkoand  G.  Uortbold, 
Die  Zerwtzung  dor  Kartoffel  durch  Pilse,  Ik^rlin 
(187!» ;  C-.  V.  Kil*-y,  PoUto  Pestfl.  N*w  York  (1876); 
U,  A.  lirtickmann  et.  al..  Die  EartolTel  nnd  ihn* 
Kultur.  Berlin  {lS7fiJ;  Jamea  Cnthill,  Practical 
InalnjctiooB  for  tho  Cultivation  of  iho  Potato, 
fifth  edition  (1871!);  Alfred  Smee.  The  Potato  Plant, 
London  (18461;  E.  L.  Pratt,  ObHurratioQa  On  tfa« 
I'otnto  and  Itemedy  for  the  Potato  Plagua,  B«toD 
(l^ii46):  C.  F.  Dt-rtinger,  Satan!  tubenwi  eacvleotl. 
Tubings  (177-1).  State  experiment  station  invfleU- 
tigation^aresiimmariRid  in  the  ICxperiment  Station 
Record  itisued  by  the  Oilier  "f  Kxperinient  8tntioD^ 
Department  of  .\gricnltore,  Wnshiagton,  l>.  C 
The  United  States  Department  of  Agrionltan  hu 
ieaued  two  Farmers'  Uulletins  —  No.  !^  Potato 
Culture  :  No.  <J1,  Potato  DUeaaes  and  Tteataieiit. 
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PUMPKIN  AND  SpUASH  FOR  STOCK-FEED- 
ING. Cttcrrbit'i  I'lfi",  liJuB..  and  (.'.  majima, 
Duch.    Curitriiil'acra.   Vigi.  T63-7&L 

By  .S*.  r-'ramr. 

Varieties  of  pumpkin  ami  aqaanli  are  grown  for 
fltock-fM^  iiig.  Th<.<  Mnminolh  Clillt  is  one  of  the 


ffll.  la.    SUJninaU  liuwci  and  iMf  ttf  f^mvr  fl»U 
purap1clD<r>intfM(«  ptim) 

lar^e  anijiHh«9  nnd  the  Connecticut  FiuSd  ia  th« 
■Umkrij  pumpkin,  tbuw  Wing  amonf;  tbc  beat 
kinilM  fur  f««<lm(;. 

i^i  lonK  ifl  haml  labor  niw  naeJ  in  working  com 
it  wu  a  common  practice  to  pot  a  f^w  pumpkins 
in  with  the  com;  hut,  with  thttailvtmt  of  mui-hini-rjr 
and  of  tillaj^  until  the  com  plants  are  tall,  the 
custom  has  rii^htly  fall>>n  into  <3un>pi)t«.  It  i«  a 
b«n«r  practice,  in  mMt  instanoeft,  U>  plant  thocrop 
by  itoelf. 

CuJturf. 

A  aandv  loam  soil  is  preforrvn).  it  iihuutil  be  in 
fpMA  condition  and  be  f{jv«n  a  deep  fa!1-ptowin(r, 
U  may  be  markftd  off  in  cht-ckK  8x§  feot  or 
8  X  10  f«et  in  the  fall,  and  manure  applied  nt'ar 
where  the  hill  m  to  W  plant<-d  ;  or  thii«  wctrk  mar 
bu  done  in  sprinf;-  Ttit-  mnnurc:  iit  covi-rcd  witb 
Roil.  and  mme  fertilixBr  may  Iw  add«d  if  detmiMl 
adviaablo.  Abnnt  thnn*  ]H>iindj(  of  mvi\  are  planttN) 
per  acre,  and  finally  thr^e  or  fimr  plants  are  left 
in  a  hill.  Coiwtatit  cultivation  is  giv«n  until  the 
Bpre«dine  of  Um  vinea  chock»  it. 

The  crop  should  le  harvccted  and  u»<.h]  or  stored 
befon  BArura  frwzine.  Por  sloraKr.  tht^  froita 
ahoold  be  carefoU)-  handled,  not  crackrril  or  Lmiwd, 
tlw  stem  left  en,  and  kept  in  «  dry  and  moderat*!; 
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warm  cellar.  Two  or  three  mature  fniitson  a  vine 
ie  conxiili>r>'d  t'l  bt<  n  ^nixl  crop  and  may  give  a 
yield  of  thirty  or  more  Uma  per  lurrv.  Sine*  the 
coat  of  production  is  small,  this  ia  often  a  vtry 
remuneratire  crop. 

U»t». 

Thus  far  the  pumpkin  has  been  viewed  aa  roueh- 
aRe,  Dfi  comiM^ling  with  iiilagD  in  the  ration.  That 
thia  in  the  correct  view  does  not  appear  to  hare 
been  proved.  The  average  anakaii  shows  that 
its  percentaRe  composition  if,  wat«-r,  90.^ ;  oish, 
0.5;  protvin,  1.8;  crude  fiber,  1,7;  nitrogen-free 
extract,  ft.Z;  ether  extract,  0.4.  About  80  iwr 
cent  of  the  dry  matter  is  raRarded  as  digestible. 
Henry  atates,  "For  dairy  cows  tho  pnmpkin  i»  an 
excflllwiit  fall  feed,  none  beinn  more  highly  rel- 
ished ;  for  fiwino  in  the  ftnt  i-lfiges  of  fattening  it 
ift  uncful  c-itlmr  fr«eb  or  cooked  with  mi.-al."  In 
fcL-ding'  r&lue.  the  pumpkins  and  H^gfiAtiiis  should 
rather  be  compaiwi  with  roots  and  cabbagi-*.  It  is 
probable  th;il  iiK'n'iWtHi  attention  will  be  given  to 
these  cropH,  an  more  careful  fwding  practiceii  are 
devH"ix^<l ;  at  preaont  they  are  merely  incidental 
crops  60  far  as  ntnck-f ogling  roim.  This  brief 
article  is  deHitcned  to  call  attention  to  this  class  of 
plants  an  fevding  prod uc la. 

The  striped  encumber  beetle  may  destroy  the 
plants  while  young  and  the  wjnwth  hue  la  Mimi>> 
titniae  a  eerious  pest.  The  former  i»  aifficalt  to 
combat  auccvsafully.  Arnvnical  poisoos  are  elfec- 
tivo,  but  injure  the  folini;e.  The  beat  roaulta  een- 
erally  follow  the  ptanttnt;  of  an  early  trap  crop  of 
sonash,  which  ia  sprayed  witJi  aiwoical  poixons. 
Tliu  main  crop  Ik  thi's  spn-iyed  with  Bordeaux  mix- 
ture. The  squash  bug  i»  combated  by  kMping  the 
fiolde  fro«  from  rubbish,  trappinc  with  squash 
leaves  and  examining  daily,  and  by  band-picking 
of  the  old  bugs  early  in  spring. 

Ltteratvft. 

Squashee :  How  to  Grow  Thnm.  J.  J.  H.  Cngarf 
(18^>, Orange  Judd  t'ompany.  New  York;  Farmerr 


vis.  TM.    CoBOMtlcnl  fltid  pumpklB. 
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Cyclopedia, of  Affricnlttint,  Wilcox  £  8niith,  OrKngift 
Judil  Ciinipiiny;  Prini'iiilicu  of  Ve^Uble-Carduning, 
L.  H,  Bailey,  The  Macmillan  Company.  For  innecta 
and  liifioAseiii  Now  Jisrsoy  Expftrimonl  Stntion,  Bul- 
letin No.  IM  ;  New  York  State  L'xperiraent  t^tation, 
BuHetin(<  Nm.75.  II'J;  HBflBachii«ett«  .^tiito  Uoiiort, 
1892,  p.  22.5;  Hame.  IS&O.  p.  211.  There  m  filtle 
lili'rature  on  the  growing  of  thi-;*?*  plant-s  for  stock- 
feijJing;  the  iibovn  ruferoncos  ace  to  hurticulLural 
writingH  chiefly. 

RAPE.    Braxfiai   Najnu,  Linn.    Oact/iriF,    Figs. 
76&-767. 

By  A.  L.  Slam. 

Rape  is  grown  primarily  for  fnrage  and  for  the 
maniifnctiin'  of  oil  from  iw  weda  ;  alsn  for  bird- 
seed. It  16  closely  r«lat«d  to  the  mustard,  cabbajte, 
caulifloTtT,  kohlrabi,  kale  and  turnip,  lii  apjiL-iir- 
BBCO  it  very  cloiwily  rueembiiM  the  rutabaga  or  Swe- 
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PtS.  Iti.    Dwarf  BiHx  tnpB,  Uunrlag  numthOI  VwamotXtM. 

dish  tDmi]).  Unlike  the  rutabaga,  however,  the  rape 
pl&nt  runs  alnioitt  (entirely  to  l&avm;,  and  it«  roots, 
instead  of  Win^  bulliotts  lik«>  tha  rutabaga,  are 
fuitiform  or  rtrinffy.  and  reaomble  thaw  of  the  cab- 
bage. The  lunve*  <if  the  rfttve  have  tht.-  bluish  Hha>l« 
oharact<>ri8tic  of  the  rutabaga,  and  are  variou.'dy 
cut  and  curlod.  The  leavrs  grow  vi-ry  rank  mid 
are  sweet,  tender  and  vtrry  succulent.  The  plaata 
grow  to  bft  one  lo  four  or  more  ftwt  tall,  according 
to  [toil  and  Aeasun. 

Rape  may  be  cithitr  nnnual  or  hit^nninl,  depend- 
ing on  the  variety.  Tlie  annual  or  summer  varie- 
ties are  grown  almoHt  entirely  for  purposes  of  aw.-d 
production,  while  the  biennial  or  winter  sorts  are 
ciillivHtv<I  for  forage  puriKistis.  In  either  ca.*.-,  at 
flowering  time  tlie  ptiint  bears  large  numbers  of 
bright  yellow  fitiwera  about  ono-half  inch  in  length 
and  th«  Bam»  in  dtameti>r  at  th^  rrown.  The  seeds 
are  small  and  black,  with  roughened  aeed-coats.  and 
to  the  uninstructiMl  arc  diiTicult  to  distinguish  from 
those  of  other  members  of  the  mustard  family. 
The  anntinl  varJL'ties  an.-  rfpriHlucisd  by  Mtfd  each 
year;  the  biennial  varieties,  und«r  favorable con- 


ditinng,  lEvei  through  the  vint«r  and  produce  eeed 
the  second  sea»un.  Bird-eeed  rape  is  a  good  «x> 
ample  of  the  former,  and  I)w.-iTf  Es«ox  rape  {Fig. 
766)  of  the  latter.  Itape  must  not  be  confused 
with  colu  (page  807). 

Rape  ha«  be«n  known  in  England  iiince  the  Bix- 
tcenth  century,  and  may  poseibly  be  native  th«r*, 
although  th«r«  seemB  to  b«  no  definite  information 
concerning  that  fact.  Aa  early  aa  the  swenlvvnth 
century  large  (|uantitii:«  of  oil  were  madv  from 
rape  seed  in  England  and  on  the  continent.  The 
(juantity  ha»  incrt^jwed,  nntil  today  rape^t^  oil 
occupies  an  important  position  in  the  trades  and 
maniifftctan'a  of  Europe.  The  rane  plant  ia  now 
distributed  owr  practiically  alt  of  Burope,  northern 
Aaia,  Canad*  and  the  United  Stateft 

Porage  nip«;  haH  Xivun  known  and  grotm  for  aa 
many  years  as  the  bird-seed  rape,  from  which  the 
oil  is  manufactured.  It  haj>  long  W-n  a  strong 
factor  in  the  feetling  practices  of  Engliah  and 
Scotch  fannors,  and  hax  b'lwn  grown  in  Csnada  for 
more  than  thirty  yeHts.  Mniiy  farmers  in  the 
United  States  have  come  to  recagnite  itA  value  as 
a  soiling  crop,  and  its  production  h«ru  has  rapidly 
increase!  in  the  fast  ten  yean^. 

Wlicthijr  or  not  tin-  growing  of  thr  Gvrman  or 
bird  rape  is  ever  practice*!  to  any  great  ext«Dt  in 
the  Uniti*d  Stales  will  depend  largely  on  the  coaJ- 
oil  supply,  if  th«  time  evur  oom«*  wh*n  wo  need 
to  depend  on  vegetable  oils  for  illuminating  and 
lubricating  purposes,  rupc  oil  will  be  one  oif  tbe 
moat  important. 

OaUun. 

SoiL — Any  good,  arable  soil  will  produce  good 
crops  of  rape,  but  the  plant  ia  a  grou  feeder  and 
the  best  crops  ar«  R«>cured  on  aoila  vhich  an 
very  fertile  and  contain  large  quantities  of  humoe 
or  vitgtstable  mutter.  Uood  fio<l  land,  turned  ovtr  in 
the  fall  and  given  thorough  pri'punition  ia  the 
spring,  raakea  a  good  need-bed  for  rape,  the  roota 
of  which  will  iH>netntt«  th«  sod  and  make  use  of  all 
available  nourishment.  Rape  can  also  be  grown  to 
ailvantagit  on  n<>w  land,  as  it  will  there  prodnee 
abundantly  and  stumps  and  root*  will  sot  pT«veoi 
stock  pasturing  it  oif. 

/Vrfi/izin^r.^Iiapu  can  utilizes  rerrlargeamoanb^ 
of  plant-food,  and  it  aeerns  trnpomible  to  fornb' 
available  nutHt*nt8  in  too  grvat  quantities.  Tbel 
method  of  applying  manure  is  to  spread  it  on  aod 
in  the  early  fnll  and  [tlow  lut^r.  AnvBoil  natrianta 
that  may  {lavv  leached  down  will  tnen  have  been 
al)»orbed  by  the  gnu»  routa  and  h?ld  near  the  vnr- 
faco.  Plowing  late  in  the  fall  will  pnworvp  a  li 
share  of  tb.>  ft^rtili&er  and  at  the  same  time  alloir^ 
the  sod  to  decumpinie  during  the  winUT.  and  thus 
assure  a  good  .leed-bed  in  the  spring. 

It  is  a  ciifltom  in  somo  ji\net#  to  follow  a  grab 
crop  with  rape  without  plowing.  In  soch  casee  : 
liink-harrow  Ml  to  cut  wtrll  and  to  lap  one-balf  will 
provide  a  scwl-lwd  in  which  seed  may  rafely  be 
90WII.  If  thf  .'tf  a.4on  in  favorably  a  good  crop  of  fall 
panturage  can  thus  bt)  ttecured.  A  com'fieU  after 
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the  last  coHivation  ia  Boraelinifis  uaed  or  a  Keod-lH><J. 
and  whore  thf  rninfall  in  mifflcivnlly  hi.'avy  ami  th« 
eorn  nut  too  tbick,  f^ruA  crojM  may  be  uMiir^. 
However,  the  aea^on  in  an  i-xcf  ptional  unv  in  which 
this  method  will  moct  with  jtncccjw.  as  tht*  corn  crop 
naually  ni»kei^  utw  of  &1I  the  flanlicht  anil  miiisture 
that  anr  uvniliihlf. 

Another  method  which  has  prnved  very  RQCcens- 
fiil  in  itnmi"  MH^tionx  h  to  sow  rajw  with  o«t«.  Th« 
rajw  in  thitt  case  should  be  sown  one  to  two  weeks 
Ut«r  than  the  oata,  to  giro  the  best  results.  If  the 
rapB  IS  sown  at  the  same  time,  it  ia  likely  to  crow 
as  rapidly  At*  the  oau,  cauaiag  great  inioiiiivi!nii^>iii:u 
in  cutting  the  grutn  and  Bometimes  prxilucing 
moldy  bundlei).  IWcaiiBe  of  the  (treiit  succulence 
of  the  li^avoH,  tln*y  are  kIdw  in  drying,  Wln'n  th(< 
rapi?  B»«d  \b  aowD  u  weeic  later  than  the  oats,  it  ciin 
be  harrowed  in  with  a  light  ttmoothing  harrow 
without  much  damagp  to  the  oat*.  The  oats  thus 
get  wkII  along:  bt^for^  thi^  ru|ic  t^tartn  and  at  hanv^t 
tiniL'  VL-ry  few  of  ihc  rapo  leavts  K*it  inl"  the 
bundles  and  no  dama^  rtsultH,  After  the  grain  a 
cut  th«  rapt*  conn-It  im  raiJitlly.  ami  in  ihv  courw  of 
three  or  four  weuks  sheep  may  bo  turned  on  il. 

I'lnXiM.— Then?  arc  *>Vi'?ral  variiHiua  of  rape, 
80R)«  of  which  make  good  forago  and  olhem  of 
whii'h  do  not,  ao  that  in  ordering  ^^>c.  Hced  it  iH 
necessary  to  dcHtgnutu  Ihi-  kind.  ExiK-Timt^ntx  at 
various  erperiment  ntatioiu,  notably  at  Ottawa 
(Canadal,  WiwonKin,  MiniK-ttota  and  Michigan,  hav« 
den)on«lrat^i|  th>e  Dwarf  K^^'x  rape  to  b^!  Iho  beet 
variety  for  forage  purposes.  If  .*imd-growing  for 
purpnsaa'  of  oil  production  is  contemplnted,  then 
seed  of  some  annual  variety  xhoald  be  Kuwn. 

Srtil. — The  rato  at  which  tho  sued  is  to  bo  sown 
depends  on  the  seal,  thn  soil  and  the  method  of 
Hawing.  The  r«<^I  shimM  hv  wi.'Il  dt^vt*lo|iH]  and 
(pvo  a  strung  and  vigorous  germination.  lt(>foTe 
ordoring  the  bulk  of  tuml  for  sowing,  it  \a  viA]  to 
iwinost  on«  or  mora  dt^aWm  to  sond  samples  of 
KM.  Tlii^se  can  then  l>e  examinisl  Lv  s«^c  whether 
there  aru  any  wood  needs  oruth'-r  inipurtttee  in  tho 
Rad,  and  germination  teaU  can  be  made.  [Sc« 
article  on  Heed-t«j»tlng,  luigw  Ul-l  Ra|>e  ."wni  thai 
will  not  give  a  germination  teal  of  owr  90  jH-r 
cent  ahould  not  Im  purcha-iifd.  The  s.!»?d  weighs 
idxty  pounds  to  tho  huKhol  and  can  W  purchaiuid 
in  "inantitiM  for  about  five  Ci."nta  a  pound. 

•fteJini;.  —  Rape  «urd  i«  wwn  in  lirill.-'  or  bn>ad- 
caslod.  When  broadcaaU.'d,  the  sued  ahnuH  bu  sown 
at  the  rate  of  three  to  fonr  pounds  to  thp  ai^re,  de- 
pending on  the  physical  condition  and  f«rtility  of 
the  land.  It  may  be  sown  to  advantage  urilh  a  grain 
drill,  net  to  sow  tho  proper  amount,  or  with  a  hand- 
SMdar  if  the  field  is  not  too  large. 

When  sown  in  drilk  rape  ahould  be  M«d«<d  at 
the  rat*  of  two  or  three  poonds  Ui  the  aero,  and 
the  drill*  should  bs  thirty  inches  apart.  The  rapt; 
can  thtMi  Ih-  ciitlivHU-d  and  iU  growth  will  be  more 
rapid.  It  should  bt>  cultivated  often  enoDgh  to  keep 
down  the  weodn,  and  aftiT  evory  rain  to  cfiaju'n'e 
the  Mil  moietar^.  The*  fw«d  should  be  sown  with  a 
hand  drill  of  some  kind,  or  it  may  be  sown  with  a 
grain  drill  by  stopping  the  intvr^ening  botes  in 
Bome  way  and  laaving  open  those  which  are  the 


proper  distances  apart.  This  i8  the  bt-M  mothod  of 
aowing,  na  when  atuck  is  turned  on  the  rap«  the 
tendency  im  to  keep  liotween  the  rows  and  much 
leas  of  the  rape  is  trampled  on  and  wa^tfd.  The 
planta  remain  upright  until  nothing  bnt  the  stem  is 
left,  and  if  the  stock  is  thi^n  r<.-muvi.-d  for  a  time  • 
Hccoiid  growth  of  leaver  ap|»eara  and  often  a  third 
growth.  Tliis  is  seldom  the  ("uw  whyn  the  rapo  la 
bmadciattsl,  as  the  planta  are  injured  by  trampling. 

If  the  land  i»  excMxIingly  rich,  tho  uiW  can  be 
sown  more  heavily  than  on  koiIk  of  a  |K)or  gradu, 
and  this  point  mu^l  be  cvn.sider^-d  in  sowing.  It  is 
well  not  to  BOW  tho  aend  too  thin  in  any  case,  as 
the'  foragi!  is  likely  t(i  l>e  cnarae  and  not  so  pala- 
table. If  rape  is  to  he  raisut  on  wry  Iiiw  ground, 
thi.'  ftH'il  ithouid  be  aown  on  raised  ridges,  leaving 
opportunity  belwwn  for  good  surfaci^  drainage. 
On  ordinary  soils  this  has  been  found  to  1h>  un- 
neccsiary. 

i'Uire  in  l/ie  nrfofwa.—Rapo  can  bo  used  almoet 
anywhiTi-  in  »  mtatioti  of  crnpa,  taking  the  place 
of  the  cultivated  crop,  such  a.t  corn,  roots  or  pota- 
to«i.  When  grown  by  itself  in  this  way  the  land 
should  be  fri>«  frnm  woLviit  if  the  seed  is  broad- 
caated.  If  Hown  in  drills,  the  land  may  be  kvpt 
clean  by  cultivatinn.  llapo  may  alao  be  used,  when 
sown  broadcast,  aa  a  nurse  crop  for  clover,  for 
when  till;  ra|ie  leavrs  are  eat«n  off  the  clover 
begins  to  shoot  up.  Many  goud  catchee  of  clover 
have  liHen  secured  in  this  way.  ' 

Harvrtting  and  haadling. 

Owing  to  ite  great  succulence  it  Is  htmonillto  tt 
care  tht;  forage  ur  biennial  ra|>e  eatisfnmrily,  ud 
if  it  is  in  exceptional  citec.t  well  cured  it  is  not 
palatable  ami  animals  as  a  rule  refuse  to  eat  it. 
As  a  result,  the  forage  raiw  is  alTiifi.st  ni-ver  cut  for 
hay  ur  fur  the  silo,  but  is  paslnred  or  cut  for 
soiling. 

When  rape  in  grown  for  wed  it  nay«tth0r  be 
cut  with  kntvea  or  be  pulle'l.  In  either  case  it  must 
be  allowed  to  can  until  thoroughly  dry,  after 
which  it  may  be  piled  up  in  a  bam  nr  stock  and 
tbtvshed.  at  the  conn-nience  of  the  grower.  If 
stacked  outside,  cure  should  be  taken  lu  handle 
while  damp  enough  to  prevttnt  ahelling,  and  the 
stack  should  bo  eoverwl  with  some  rain-proof  sub- 
stance, audi  &8  marsh  hay  or  hoards. 

.SKora.vf  v/  ttal.—AtWr  lhn;.«]iing.  tho  seed  »houUI 
l»e  stored  in  not  too  great  hulk.  Owing  to  the  high 
oil  content  of  the  raj*  sin-ds  they  are  lialile  to  lie- 
come  rancid  and  to  beat  tu  aa  extent  lo  spoil  the 
germinating  power. 

The  storago  of  tha  «>ed  aftvtr  cleaning  la  v«ry 
important  The  seed  should  be  put  in  pilee,  not 
over  lhre«  inches  deep  unUt»  perfectly  dry.  When 
in  a  perfectly  dry  condition,  the  seeil  may  be  piled 
a  foot  deep  in  summer,  and  two  fret  deep  in  winter, 
but  must  be  stirred  with  a  shovel  fre<]uently  to 
drive  flIF  the  moisture  which  is  absorbed  in  d,xmp 
wftftther.  When  socil  im  to  Iw  dried  rapidly,  it  should 
be  turned  twice  a  day.  In  all  cases  the  drying  bins 
should  b«  duliject«d  to  a  good  circulatioa  of  air. 

Cleaning  (Ai  tttd.—  Before  rape  eeod  can  be  UBcd 
for  oil  mwiDfacture  it  mast  be  thoreoghly  cleaned 
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to  rpmovfl  nil  foul  floeds  and  earthy  material.  !n 
thi»  c'lcraninif  |>rocL'(:is  a  six-  or  eii;bt^i<l^  cjliiulvr 
is  u.-<i-d,  Ai't  on  u  nlatit  uf  throu-fourths  tv  one  inch 
to  thu  runninK  foot.  This  cylinder  ia  crim|>o««I  of  a 
fin«  Hcreen  for  Iwo-thirds  Its  hnglli  &j\fl  a  ciiarwur 
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Pit'  TU.    Pinealu  tMtt  os  t*v#.     Thv  funm  li  Ih*  hurdi* 
iTiown  in  FlB-  TD7. 

acro&ik  for  the  other  onie-third.  The  screen  revolves 
at  lh(!  rate  of  forty  rM-otutioriH  pi-r  minoK,  KKHiires 
ooe-fflurth  Sioree-power  to  run  it.  and  will  clean 
eisty-four  t'l  seventy-two  liusliela  of  raj^c  eeecl  jitr 
hour.  The  whole  app!triitu»  i»  h»  set  that  a  strong 
carrent  of  air  carriea  away  all  dost.  Wh*ii  the 
bl'lvI  ig  vttry  dirty  the  fall  pt-r  mniiing  foul  nf  l)io 
cylinder  ia  diminished  and  the  number  of  revolu- 
tions per  minnte  diniibli-d. 

Care  must  be  taken  in  caring  for  the  seed  to 
prevent  attacks  of  mold  and  numt,  ami  ttie  occur- 
rence of  rancidity  in  thu*  oil  and  rape  caki;  or  meal. 
ThJH  can  be  dnne  by  beinK  carnful  nut  to  pile  Rei^  in 
too  deep  piles  and  hy  prupi^r  precaution  in  rulining. 

Thu  principal  naea  of  forajp-  rapta  are  for  soilinx 
und  pfisturugc.  In  the  former  cuw;  the  plants  are 
cut  with  knives  or  a  scythe,  and  fed  to  atock  in 
dettirnble  (|iiantiti(-i«.  In  the  Utt*<r  ca»eth«i  animals 
are  turned  in  to  hiirvenl  the  crop  fur  them  Del  veti, 
which,  after  they  bocomo  accuirtomed  to  it,  they 
do  very  thoroiiphiy  and  with  a  greitt  deal  of  aatis- 
faction.  Kape  resemlileB  clover  in  its  composition 
and  should  make  a  guud  grade  of  eilai^-,  but  has 
not  met  with  success  as  a  eilajfe  crop.  Whether  fed 
an  a  Noilint;  crop  or  p^.ttiirnl,  it  is  a  very  palatable 
and  valuable 
feed. 

R  n  p  «  h  n  a 
been  shown  tfi 
be  d  vtry  valu- 
able feed  for 
fattening  lam  bfl 
and  pigs,  and 
has  lieen  fed 
evpn  to  dairy 
cows  with  sat- 
isfactory     re- 


tt  haa  alno  been  found  im]K)esibl«  to  nak*  good 
cheuHo  from  milk  ubtaincd  from  com  receivine 
rape  as  part  uf  the  ration,  and  it  makte  practically 
no  difference  wlmthir  the  rape  i»  f«I  before  or 
after  milking.  ^Bulletin  Nu.  115^  WiacoonD  Ex- 
periment  Station.) 

Whiin  turning  lamba  on  rape,  it  is  veil 
lirat  to  have  their  fltomuclu  partially  full 
of  atonic  drier  food,  as  tbo  great  succulence 
of  the  rape  pUnt  b  liable  to  caow  ho^'en 
or  btnat  ami  oftvn  scours,  wiih  faUil  result*. 
r:a|iecial1y  ia  thix  true  when  tbempe  is  still 
wet  from  a  rain  or  henvydow.  Swin«  are 
not  thti8  alfeck'd  and  can  be  turned  in  at 
will.  A  good  nlun  ia  to  havo  the  Tftp«-fi«ld 
uiljoiniiLg  a  bluc-grcus^  ponture  in  which 
the  nheep  can  fe^ii  for  a  tinu^  iH^forv  Win; 
Uinit-d  into  the  rape.  .After  »ht<ep  have  U- 
come  nc'cui'tomed  to  feeding  on  the  rapa 
they  can  lie.  turned  dinvLIy  on  it  without 
hfirm. 
When  amall  nnmben  of  animals  are  Kdng  fitted 
for  #hftw,  n  ranvuUe  fence  can  be  U)>ed  and  a  stnall 
patch  pastured  at  a  tiin«.   A  diagram  of  hunilt-  and 

tianel  for  such  a  fence  is  Hhown  in  Fig.  767.  In 
'ig,  7ijfi.  the  hurille  is  ahowu  in  use.  It  some- 
timeii  hapjM-na  that  atock  do  not  at  Untt  reltsb  the 
rupL'.  hut  hH  eventually  Wrn  to  eat  it  and  vrbea 
once  started  eat  it  voraciously,  cosea  being  knowa 
wht^n  iiwinc  have  oven  dug  out  tho  roote  and  Mten 
them.  [Por  fuller  discutiflLon  of  comparable  methoda 
and  results,  cmisiitt  tlie  article  on  Stniing.] 

It  should  W  undiTftuud  ihiit,  while  very  fatteniu 
rape  cannot  lieilepemW  on  ax  n  sinirki  feed  proper  _ 
to  fatten  aninudi<.  but  moat  be  used  in  conjnnctioii ' 
with  a  grain  ration.  Kk-jih  mada  by  fi>t>4ltiig  nj» 
alone  ia  likely  to  be  S'<^ft  and  blubbery,  and  act  of 
the  lirm  handling  qualitirs  to  t>uit  eithvr  the  atock 
judge  in  the  show  ring  or  the  butcher  on  the  block, 
[t'nrther  consideration  of  the  feeding  value  of  rap« 
and  other  pnxlucU  may  hw  t'X|MH-ted  in  Vol.  III.] 

When  cut  for  eoiiing.  rape  should  be  fed  soon 
after  cutting,  for  if  left  until  hadly  wilt«d  it  h#M 
its  psiatability.  If  not  cut  cloxer  than  fcntr  inchea 
from  the  ground,  it  vaa  found  at  the  WlRoonaa 
Ex|K:riinent  b'tation  that  Uirvo  cropa  ocHiM  In 
soctared  in  a  good  year,  yielding  a  total  of  thirty* 
six  ti>ns  of  f>i.'d  tJi  tht*  acre. 
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Fix-  TIT.    Skstcb  of  bvidla  uel  In  pastnilaa  liaibi  aad  boo  oo  lapn.    Tht  inctfa»4  at  vriuc  lU* 

liunlts  I*  iliown  In  Pic.  TH. 


saltn,  although  when  so  fed  it  should  follow  rather 
than  iinmiidiatelv  prectde  the  milking  jieriod.  If 
fed  just  before  milking,  the  milk  is  likely  to  have 
the  cabhaen  (Invor.  and  will  to  a  greater  or  less 
extent  t»int  the  batter. 


In  a  favorahti-  »eai*on,  fltnck  may  b«  toned  OB 
the  r»pe  in  about  »ix  weeks  from  the  time  itf 
planting,  but  more  often  it  takes  «iglit  weeks  for 
rnE)i>  to  mach  the  licist  or  moat  aatinfactory  feeding 
stage. 
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Manvfaeturs  of  oil. 

Tht-re  are  or  have  hwa.  several  ways  of  cnishinj; 
the  seed  for  oil,  and  niiin.v  niacliineH  have  boon  coq- 
Btnii'ti-ii  for  eiich  prno^tHii.  Thv  oariy  method  wim 
by  OAO  of  a  etampini;  mill  in  which  tho  i«oed  was 
ran  into  mortan  »nd  crushed  by  tueaaa  of  ataiiip- 
ers.  Thifl  woe  u  cumWreuniL-  prix^'isus  unil  gavt  wuy 
to  the  roller  aj8t«in,  in  which  the  seeiU  were  run 
bctwwn  rolls  «-t  at  prit(>tr  iliMt:inL-i».  TtjG  tarly 
system  of  rolling  didnot  crush  the  seed  fine  enough 
Bud  it  wiw  m^A-MtAry  to  nsTuiih  by  roi^anx  nf  mill- 
stones or  rnnnera.  This  method  alio  prrn-ed  too 
costly  and  cuinlier»<>int.s  and  waa  replaced  by  a 
machine  in  which  were  thrw  si?U  of  ru]k-ra.  EmIi 
net  was  a  little  closer  than  the  pnrc*ding.  and  the 
cniishi^  st<>.'d  paiui-d  fruni  tma  tn  tlie  oth(*r  utilil. 
after  pausing  the  third  set  of  rolls,  it  was  in  proper 
condition  to  gf»  into  Ihn  pn-ssif*. 

It  W3ft  found  lator  that  the  extraction  of  the  oil 
wa<<  facilitaiod  ty  hoatinK  Ihu  cruKbt-d  ^vfi  buforo 
putting  it  into  thv  prt'sw^.  Enough  of  tho  pulp 
wikt  placet)  in  sEhuIlowpun  to  make  one  cnke— nine 
ti>  t'ltfvrn  pcuiiiils.  Tlii.'!*w  pans  vktv  e\|«j8«I  to  heat 
varying  from  IfiT"  Fahr,  to  IT*!*  Fahr..  but  nevtjr 
to  212"  Fahr.,  us  thin  would  have  daraaifird  tho  oil. 
In  tht]  modvm  prix'<>)>ti  of  heating,  tli^  pulp  iii 
steamed  to  the  re^iiirt^l  t<;niperatare. 

Many  stylta  of  prt^!w»  liavi;  li-on  nwd,  but  all 
the  more  modem  pn-HM^  are  operated  by  hydraulic 
power  and  arc  comiH**!^  of  wverat  pans  »o  ar- 
rannnil  that  pretwure  can  be  applied  ail  at  once. 
Experience  has  nhcwn  that  a  moro  thi^roitgh  ex* 
pravlon  of  the  oil  can  be  miide  when  cakes  are  in 
aeparate  pan«  than  when  Hevi-ral  cakoji  aro  plACi.^ 
ont  on  anottivr  in  the  Rame  press  with  only  tho 
cloths  butwetfn.  The  matt-rial  for  i-iich  cake  k 
p[;k't^l  in  a  cb>lh  m  cut  thiit  the  cnda  when  fuliled 
overlap,  making  a  perfect  ca:*e.  The  cloths  ara 
eompoHMl  of  lini:-ii  on  ow  n'ulv.  and  wool  on  Iho 
other,  with  ropea  stwn  beLweon  tho  two  at  inter- 
vala,  tboB  giving  th«  scatlopcd  appt-arnnco  to  tho 
cakn.  Th«  ckUm  aro  submitted  to  a  pruMore  of 
2,840  pounda  to  the  s«inare  iii«h  and  the  prowes  of 
oil  expriMiion  nxiuinvs  fift^^'cn  minuU-s.  Aftvr  tho 
prBHSnre  ia  rvmnved.  the  caken  are  taken  from  the 
preM  and  the  edgm  trimmt^  on  th«  annimptiun  tliat 
the  oil  has  bwn  complvlely  removed  at  the  center 
uf  the  cake,  but  baa  not  from  tha  odgoa.  Tho 
natvrial  cat  from  th«  edgoa  ia  mixed  with  a  new 
lot  and  mpT^iflaed. 

The  oil  runs  into  a  colle>cting  roaervoir  from 
which  it  is  pumped  intfl  a  2.001)-  gallon  tank.  From 
here  iho  crude  oil  \»  pum[M.<d  eillier  into  barrels  for 
crude  oil  aM>  or  Into  refining  reservoirs.  In  refining 
the  oil  it  ia  expoaed  flmt  to  a  heat  of  Sff*  Fahr,  in 
an  open  vat  to  which  |  par  c«at  to  1  per  cent  of 
tulfuHc  acid  In  add«d  with  continuous  atirring.  In 
stirring,  a  vertical  mon-^mont  is  preferable  to  a 
horixonlal  or  rotary  motion.  From  the  heating  vat 
the  oil  in  run  into  a  tank  and  washed  aevural  timm 
with  hot  water,  and  then  into  a  rat  whore  !>  per 
Cent  'if  common  xait  is  added  and  th«  oil  loft  until, 
with  th.i  aid  of  ih«  aalt,  it  has  become  completely 
clarified.  For  the  purest  oils,  saitftble  for  table  uw, 
s  Rtlrating  procecs  is  neorted  to  in  which  tto  oil 


ia  run  through  succ««aive  layvts  uf  linen  tow  and 
mns.1. 

Ite^ned  oil  should  he  of  a  pale  yellow  color, 
clear,  free  from  acid  and  without  any  rancidity.  It 
should  burn  with  a  clear  whito  light  withouj  foot 
or  od^r,  Such  oils  are  used  for  lighta  and.  whea 
8jiw;ially  Irxaileil,  for  table  and  owking  purpoboH. 

Lubricating  oil  should  contain  as  much  fat  aa 
pnsRilile,  lie  clear  from  acid  and  mucus  and  form  no 
sediment.  Such  is  tho  cnniii  riipe-*#<^  oil,  ami  ihia 
ia  its  principal  me. 

By-jtrmlacfJi. 

UaiK-Mvd  caku  Li  a  valuuMu  by-product  of  rapt- 
ail  manufacture.  The  cako  is  broken  by  means  of 
niill!*  ma>le  for  the  ]>urpotie^  where  ihv  cuVv  lAntum 
between  tiwtbed  steel  cylinders.  After  breaking  it 
may  lie  ground  into  a  line  meal  in  roller  mills.  ThiH 
mwil  oontnins  9.23  per  cent  of  oii  nnd  5  por  cent 
of  nitrogen,  which  makes  it  a  valuable  feed,  when 
it  diii-«  not  btM:umu  rancid,  luid  u  valuaMu  ferlillzur 
at  all  times.  It  has  heen  found  that  fi5  per  cent  of 
the  protein  sabstance^,  H8  per  rent  of  the  fat  sulw 
stances,  and  li  per  cent  of  the  non>nitrogenoua 
aubtitiincea  in  rape  meal  are  digeatiblo.  While  a 
valuable  feeii,  raiM.wu;<.\l  niiail  mwiU  Xa  be  used  in 
conjunction  with  other  feeds,  for  when  used  exclu- 
sively it  forma  flush  of  a  soft  and  flabby  and  wfaully 
nniieairahle  character. 

Tho  high  [lercentage  of  nitrogen  contains!  in  tho 
meal  and  the  amount  of  phosphoric  acid  in  the  ash 
mako  r.ipe-Re«d  meal  s  very  valuable  fcrtiliu^r. 
Analyses  have  shown  6.82  per  cent  of  the  meal  to 
bo  ash,  and  of  tha  aah  3±7  per  ci^,nt  U  phonphoric 
acid.  Bosidoa  tbeee  two  valnable  soil  conetituenUi, 
the  meal  leavm  a  residue  of  organic  matter  to  tni- 
prove  the  nifcbiinical  and  waUT-lioMing  properties 
of  the  soil.  The  5  per  cent  of  nitmgen  contained  in 
the  rapu  cake  U  almost  iranif-diati^Iy  availnlile.  In 
their  experiments)  at  Buthamsted,  Kngland,  Lawes 
and  Cillwrt  found  that  70.H  per  ci>nt  of  the  nitro- 
gen in  the  rnpe-«eed  meal  was  utilized  by  tho  crop 
the  w:.<t»on  of  application.  In  thia  it  compared  v<-ry 
favorably  with  nitrate  uf  aoda,  uf  which  78.1  pur 
cent  waa  found  to  be  immediately  avaitable. 

Valiu. 

Grindale,  of  the  Ottawa  Rirperimentnl  Farm,  esti- 
mates tho  co«t  of  growing  an  a«r«  of  rapu  at 
aix  dollani  and  nintity-fivo  cent*i.  The  cost  will,  of 
counse,  vary  with  tho  locality,  price  of  labor,  and 
other  factoiB.  When  care  ia  taken,  crops  of  l.lXiO 
pounds  of  ffvi  \M>r  a(.-re  aru  nut  anconimon.  If  sold 
St  five  cents  per  pound,  tho  seed  would  bring  fifty 
dflllnrs  piT  aero.  (Cntimnting  tho  growing  of  tha 
crop  to  coflt  ten  dollars  per  acre,  the  rape  would 
.itill  give  a  nvt  return  uf  forty  dollars  per  acre. 
This  wooM  Hurpaan  a  crop  of  ninety  bushela  of  oiitA 
per  acre,  taking  into  com^idcmtion  the  rtraw  and 
the  hiyavier  soibfeeoling  of  the  rape.  Itape  may 
therefore  prov0  a  paying  crop  in  some  sections. 

LittTJiivrr. 

Thomas  Shaw,  Forage  Oopa,  Orange  Jiidd  Com- 
pany, Mew  York;  John   Wrightaon,   Fallow  and 
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Fodder  Crops,  Chapmnn  &  U&ll,  London :  W.  M. 
Haya,  Rape— Test  of  Varieties,  Bulk-tin  Na  46, 
MinnvHutti  Expi-riiiKunt  Stiition ;  A.  tf.  Hitchcock, 
Rape  aa  a  Forage  Crop.  Fanners'  Hultetin  \n.  Ifi4. 
Unituil  StaU-s  Dt-partmunt  uf  Agricultum;  John 
A.  (Jraig,  The  Rape  Crop.  Its  (Irowth  and  Valun 
forSoiliriK  and  FftlUining  Sheep  aM  Swine,  RuIUaiji 
No.  58,  Wiaconsin  Kxperiment  Station  ;  Forage 
and  FodiitiTS,  Reiiurt,  Kanmis  Statu  Boanl  of  Agri- 
culture Quarter  Emiing  March,  1900  ;  J,  H.  firis- 
dali'.  The  Uape  Plant :  Its  Oullure,  Use  and  Valuf, 
Bulldtin  No.  42,  Central  Eipe>rimental  Farm, 
Ottawa,  Canada ;  The  Book  of  Rolhamsted  Kxperi- 
n«ntH,  CompilmJ  liy  A,  Ti.  Hull,  John  Murray, 
London  (iy05);  Wm.T.  Hrannt,  Animal  and  Vena- 
tabic  Ful«  and  Oils,  Huiiry  Curvy  Eiaird  &  Ciun- 
pany,  Philadelphia. 

RICE.  Oryza  gatim,  Linn.   GramineiB.   Figa.  768 
773;  at»o  Fig.  r.:il,  p.  37L 

By  S.  A.  k'napp. 

An  annoal  plant  of  the  s^tma  family  thrown  for 
its  eniin,  whicli  is  uswl  fur  human  f<x«\.  The 
scedn  i^ruw  on  ithort  nispiLmtu  Htcnis  radiating  frum 
tha  main  stalk,  and  at  msturitv  Htand  at  a  heit;ht 
of  two  to  five  fwt.  The  fluwt-ri  of  ric*  (Fig.  7(iS) 
&re  porfei'l  with  eic  stuments 
one  bomo  in  each  Bpikebt, 
and  UBUollv  with  rudiments  of 
othera;  trie  fruit  or  grain 
(Fig.  769)  is  nbbng  and  ob- 
tuse and  closely  enclosed  in 
tht<  gliimti  or  hull.  »ii<l  it  fulU 
or  8helle  easily,  hull  and  all. 
Th«  grain  iti  axtA  in  a  great 
variety  of  ways,  and  it  prob- 
ably 6i)ppIiL-»  inoru  human  be- 
ings witn  food  than  any  other 
single  plant.  Rice  Ls  exWn- 
aively  cullivatwl  around  the 
world  in  the  tropica!  and  aub- 
tropicji!  f oiintrit^s,  moatly  fol- 
lowing the  shores.  Ite  callore 
in  v«ry  ancient. 

Outribuiha. 

While  a  tropical  plant,  ric« 
thrives  in  Hubtropical  coan- 
trics.  It  18  known  tn  havp  *x- 
bted  in  India  in  early  historic 
pvriodt  and  is  doubtleaa  indi;;- 
Fiii.  N*.  enous    there,    tt    roi)uin«    a 

*"n:,'X"S  rich,  moi^t  anil,  but  i«  of  wide 
Ins  no«»cwiiii  adaptation.  It  ihrivtw  betl«r 
iiT."JS°"  r*  '""I'T  high  tf-n.p*rature  than 
ui  (howt  ths  wheal  and  \»  rruirv  ni>i!titanl 
i«i,i.of.i.rpin«.      to  eitrt-me  heat.  It  haa  Iwn 

produced  under  favorable  conditions  as  far  n^^rth 
as  41°.  hut  it^  production  ia  limited  chielly  toahoat 
40"  north  and  nuuth  of  the  uaiialor;  hence  it  Ih 
adapted  to  all  of  the  statea  sovtn  of  PennHylvanin, 
and  under  rivoraMu  conditionit  may  be  crown  in 
most  of  the  I'nited  SULe&  With  incre4i»ing  den- 
sity of  population  it  will  daabtl«fti  bMome  a  sl.aple 


crop  in  all  of  the  stat«6  floiith  of  the  Ohio  ri^^er, 
oapccinlly  on  lands  now  cuiiBidurcd  wnate  by  rvasoa 
of  innuiKcient  drainage.  Wherever  fresh  water  ia 
found  in  abundance  and  can  be  economically  «l>* 
plifKl  to  the  lands  within  the  rice  eono,  it  will 
prove  a  profltabln  cmp  and  will  bocome  staple. 

In  the  United  Slates 
the  production  of  rice 
hofi  been  limited  muinl 
tn  the  eouth  Atbnti 
coast  atjite^  and  to  (h<.- 
8ta.t«8  bonlering  on  the 
Gulf  of  Mexico. 


f  nee  .■t;.'',  -■ 
nainly  U-'ii^T, 
.bntic   ■^-  -'.^ 


Dtvdopmrnt    ^  the    rice     Fix.  ru.    Tw«  lyvcaot  tt«c. 

^'  iliirs*  an  I'lo  li-rt.  au4  Ih* 

Rice  was   firnt   inlro-        nlmti   J^vaana  uu    ib« 
duced  into  Aratrrrca  mxin         ""I'l'' j J!^' ^^^^11***** 
after  the   nettlenient  of         J^Tdlly'^  ita  low.  t»  aJ 
Virginia    and    attaim.-d         poiuhmc. 
considerable  importance 

ill  the  cotonia!  timc.4.  According  to  the  Encyclo- 
pedia Americana,  the  practical  iiitri>luclion  of 
rice  took  place  accidentally  in  lit^l  ia  lover  Caro- 
lina. A  veHitel  bound  for  Liverpool  from  Mudi* 
gaacar.  blown  oat  of  her  course  and  in  need  of 
refiairs.  put  into  Charleston.  The  captain  gara 
Landgrave  Thomas  Smith  aitmall  parcel  of  rongli 
rice.  This  was  uiied  aa  aced ;  enough  was  soon 
grown  to  provido  the  needs  of  the  colony,  and 
early  in  the  following  century  it  began  to  fnr- 
niah  a  considenibk'.  amount  for  «|wrU  la  1707, 
eevmlevn  shipA  were  reported  an  Bailing  from 
South  Carolina  with  cargo**  of  rice.  ProdDction 
gruduallv  increased,  and  in  lllHi  it  reached 
21.1n3,fif;4  pounds;  in  17.^.^  it  was  .W,T47,0SI> 
pounds,  and  in  1770  it  had  increa*ed  to  75,264,- 
500  puundf.  Thin  was  the  product  of  alave  labor 
and  was  moetly  exported  to  Europe  and  the  West 
Indies.  During  the  ne^tt  aeventv  venrR  the  increase 
was  elight.  In  1840  the  rt-pi-rt  was  only  M.  145.H0O 
potrnds.  hut  in  1^60  it  amounted  to  lS7,li>7.032 
potind.-*.  The  civil  war  priu-tically  dectioyed  the 
tndiislry.  The  crop  of  1865  was  report«d  at 
■1,7'l0,r)80  pound».  It  gradually  r^xived  till  In 
1880  it  reached  8f>,59<;,800  pound.-*,  antl  in  1R33, 
237..">4i"!,!>CM>  pounds,  of  which  aiDount  Ixinisiana 
priHjiici.'ii  apprf)xiipialelv  lS2,4(»f>,flCO  pounds  and 
the  Atlantic  coast  ft5il4fi."J(W  puiin-ln.  In  1W)5. 
tho  totiil  rice  orop  of  the  oiuntry  was  12.92S,9'iO 
bushels,  valued  at  ?;i2,2f>V^'^. 

In  I»ui$iana  th«  producCir>n  of  ric«  begaa  at  aa 
early  d»t«,  but  lliu  commercial  product  waa  naial; 
confined  to  the  alluvial  landa  along  ttie  UiaouBip^ 
till  about  1884,  wivtn  on  the  prairie  region  of 
flouthwestern  Louisiana  the  rice  indiuitry  began  to 
ho  du'Vclopt'ii  along  entirely  new  'ince.  The  wheat 
machinery  of  the  northwestern  etatce  was  adjvstad 
to  tlio  rico  crop;  tho  gang-plow,  the  foiw-feed 
drill,  the  twine  binder  and  the  Kteam  thmher 
became  neceesary  .-yljnnctA  to  the  rice-farm.  Thia 
was  possible  becjiuse  the  tvnaciura  SBlxmil  of  tka 
prairies  along  the  Gulf  coaat  becomes  firm  rnnafdi 
to  itnstain  harvMitlng  mnchlnery  in  the  jxiriod  tut 
elapses  between  drawing  off  the  water  of  irrigatina 
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and  the  ripening  of  the  grain.  These  prairies  are 
now  a  great  rice  region. 

Varieties. 

There  are  a  great  many  varietiea  of  rice,  mainly 
the  result  of  the  different  climates,  soits  and 
methods  of  cultivation  under  which  rice  has  been 
produced  through  long  periods  of  years.  For  prac- 
tical purposes  these  numerous  varieties  may  be 
reduced  to  a  few.  The  three  types  mainly  culti- 
vated in  the  United  States  are  the  Carolina,  the 
Honduras  and  the  Japan.  The  famous  Gold  Seed 
rice  of  the  Carolinas  ranks  among  the  best  rices 
of  the  world  for  size,  richness  of  kernel,  and  large 
yield.  The  so-called  Honduras  rice,  mainly  im- 
ported from  Mexico,  is  similar  in  form  of  grain 
and  in  habits  of  growth  to  the  Carolina.  Of  the 
many  varieties  of  Japan  rice,  all  have  the  short, 
fat  type  of  berry,  but  differ  in  habits  of  growth, 
length  of  head,  date  of  maturity,  strength  of  straw 
and  other  qualities.  The  Japanese  appear  to  have 
bred  and  selected  intelligently  for  certain  charac- 
teristics that  would  meet  local  requirements.  Some 
are  storm-resistant,  some  mature  early,  some  have 
a  straw  very  valuable  for  hats,  and  other  varie- 
ties are  excellent  for  paper.  Thus  some  valuable 
characteristics  have  been  made  dominant  in  each 
variety.  All  of  the  leading  varieties  excel  in  yield 
and  milling  qualities.  It  is  not  uncommon  for  the 
famous  Kiushu  rice  (Japan)  to  mill  90  to  95  per 
cent  of  head  rice ;  40  per  cent  is  a  good  average 
for  Honduras  and  60  for  Carolina. 

Red  rice  (Oryza  nijijiogoa),  bo  called  because 
the  grains  are  red  or  streaked  with  red,  is  a  sep- 
arate species,  hardy,  of  early  maturity  and  great 
vigor.  In  foreign  countries  it  is  not  considered 
very  objectionable,  and  in  some  countries,  as 
Porto  Rico,  where  the  rice  is  slightly  colored  for 
common  use  with  some  harmless  vegetable  dye, 
the  matter  of  the  color  of  the  grains  has  no  com- 
mercial importance.  In  the  United  States,  how- 
ever, the  demand  is  for  white  rice  and  wherever 
the  red  rice  invades  a  field  the  grade  is  lowered. 
Red  rice  can  be  eradicated  by  going  through  the 
fields  and  pulling  alt  the  stools  of  that  variety,  by 
late  spring-plowing  or  by  rotation  of  crops, 

wild  rice, ^The  wild  rice  of  North  America  {Zi- 
taniti  aquatica)  differs  widely  from  true  rice.  It 
abounds  in  places  of  shallow  water,  in  marshy 
places  and  along  the  borders  of  lakes.  The  grain  is 
about  one-half  inch  long,  slender,  farinaceous.  It 
shatters  easily  when  ripe.  Some  tribes  of  Indians 
use  it  extensively  for  food.  Chicago  furnishes  a 
market  for  it  at  a  high  price,  where  it  is  regarded 
as  a  great  delicacy.   It  is  not  cultivated. 

Oriental  rice-culture. 

In  oriental  countries  the  method  of  production 
usually  followed  is  to  plant  in  carefully  prepared 
seed-beds,  where,  after  the  rice  has  germinated 
and  is  three  inches  tall,  the  soil  is  daily  saturated 
with  water  till  the  plants  have  reached  a  height  of 
six  to  eight  inches,  when  they  are  ready  for  trans- 
planting to  the  field.  Two  objects  are  attained  by 
this  method  of  growing  the  rice  plants  in  beds  and 


transplanting  them  to  the  fields.  A  more  uniform 
stand  and  a  larger  yield  are  secured  and  later 
planting  in  the  field  is  permitted,  thus  allowing 
time  to  harvest  the  winter  crop  to  which  the  field 
was  devoted.  Transplanting  is  done  by  running  a 
spade  about  two  inches  under  the  surface,  which 
prunes  the  roots  slightly  and  renders  the  plants 
easily  pulled  up  by  the  tops.  They  are  then  pulled, ' 
tied  in  bundles  of  five  or  six,  and  carried  to  the 
field  for  setting.  Previous  io  this  the  field  is 
watered  by  rainfall  or  artificial  irrigation,  then 
spaded  or  plowed  and  further  worked  until  the  soil 
is  a  mass  of  fine,  thick  mud,  four  to  six  inches 
deep  and  covered  with  an  inch  or  more  of  water. 
In  this  the  field  bands  stand  and  set  the  plants  in 
rows  eight  inches  apart  by  six  inches  in  the  rows. 

After  setting,  the  field  is  kept  flooded  with  water 
till  the  plants  are  about  twelve  to  fifteen  inches 
tall.  The  water  is  then  drawn  off,  the  rice  is  hoed, 
and  by  some  growers  slightly  root-pruned.  It  is 
then  reflooded  and  the  water  allowed  to  remain  till 
about  ten  days  before  the  grain  is  fully  ripe.  This 
period  is  gradually  indicated  by  the  head  bending 
over  from  the  weight  of  the  grain. 

The  grain  is  universally  cut  with  a  reaping 
hook,  bound  in  bundles  about  three  inches  in  diam- 
eter and  hung  on  bamboo  poles  or  laid  on  the 
levees  of  the  fields  for  curing.  The  rice  grains  ara 
then  removed  by  drawing  the  heads  through  a 
hatchetl  or  by  pounding  them  over  a  log,  or  by 
piling  the  sheaves  on  a  clay  floor  and  driving  oxen 
over  them,  as  the  custom  of  the  country  may  ap- 
prove. The  grain  is  spread  on  mats  or  floors  and 
dried  in  the  sun,  and  is  then  stored. 

The  hulls  or  husks  are  generally  removed  be- 
fore the  grain  is  sold.  The  sacks  for  holding  the 
rice  in  transit  to  market  are  commonly  made  by 
the  farmer  out  of  rice-straw.  [Further  discussion 
of  rice-growing  in  tropical  countries  is  found  in 
VoL  I,  Chapter  II,  pages  108,  119,  124, 125.  Figs. 
60,  129,  130,  132,  133,  140,  141,  and  Plates  VI 
and  VII  (Vol.  I)  are  interesting  in  this  connection,] 

Rice-cuUure  in  the  United  States. 

The.  larger  part  of  the  rice  produced  in  the 
United  States  is  grown  on  the  low  alluvial  lands 
along  rivers,  in  reclaimed  swamps  and  marshes 
and  tide-water  lands,  and  on  level  tracts  capable 
of  irrigation.  The  tide-water  lands  lie  back  up  the 
rivers  above  the  meeting  of  fresh  and  salt  water, 
so  that  the  fields  are  not  liable  to  flooding  with 
salt  water.  Next  to  the  river  a  levee  is  con- 
structed sufliciently  broad  and  high  to  keep  out  the 
river  water.  This  is  provided  with  tide  gates.  The 
field  is  then  thoroughly  ditched  and  drained,  and 
the  land  is  plowed  and  prepared  for  a  crop. 

Soil. — Rice  prefers  a  rich,  clay  loam  soil  with  the 
surface  thoroughly  pulverized  at  the  time  of  sow- 
ing to  the  depth  of  three  inches.  The  soil  is  pre- 
pared as  for  wheat.  The  soil  below  should  be  firm, 
such  as  would  result  from  fail-plowing.  The  clay 
subsoil  should  be  retentive  of  water. 

Excellent  drainage  of  the  boil  is  an  important 
condition  of  good  rice-farming.  Good  drainage 
allows  earlier  planting,   makes  possible   a   more 
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thorough  preparation  of  the  soil,  insuree  a  better 
BUnd,  impruvcs  thu  <|ii»Ut,v  vt  the  in''aint  aliuwK 
pranipt  snil  complete  R-tnoval  of  the  water  of  irri- 
gatioii  iit  harvi.-.il-tiwi<  luiii  iirovides  orii>  "f  IK- 
iDOHt  important  conUitioiui  for  curing  the  crup. 


.-'  ^ 


'■-      ">^ 


■_r.*-! 


.> 


Ft(.  ?K>    T«lriDg  watii  tr»m  the  MlMlwippI  li-ret  owt  tbc  Ivtm 
by  inciM  at  a  ntpliciD. 

The  soil  of  the  CJulf  cuiist  prairieH  varies  from  a 
saniiy  Vrani  to  n  hlaek  clay  loam  and  is  uniformly 
unilerlaii]  with  a  clay  frubaui)  more  or  lent  t«nii- 
cioDB.  The  Boil  is  generally  rich  in  pinnt-f<>«l;  the 
surfsije  of  the  Inml  is  mainly  emwoth  and  falls 
fllii:ht!y  toward  the  (Iiilf  or  nomi^  drainaKU  stream. 
Tin.'  numL'PJua  rivers  flowing  through  Ihcat*  priiiri>.« 
to  the  Calf  fqntiirli  an  abundant  supply  of  fresh 
wattT  for  irrieaLion. 

The  rice-fields  vary  in  area  from  ten  to  nne  hun- 
drwl  acR*,  iJependini;  on  thi*  variation  in  the  !ov«l 
of  the  8urfa<^".   M:my  of  the  best  rictf-farrnrrH  do 
not  allow  a  variation  of  roori.'  than 
thnc  indiist  in  thi;  total  hvnU. 

f'/antlmi.—Rlca  is  plantud  in 
drills  ur  i.i  hroadcastwi  and  har- 
rowed in  !it  the  riila  of  tifly-five 
to  eiRhly  pountis  of  seud  [»r  acre. 
On  land  whiirh  haa  been  longf  in 
cultivation  the  larger  amount  of 
Wtid  is  advisable.  Kiceahoul-J  not 
bu  plaatod  till  uftiT  the-  whi.Mt 
crop  ia  in,  as  it  tteroiiiintes  at  a 
slightly  hic'iL-r  t<Jin;«TaHin;,  Thv 
Hee<linR  |>"ria(l  exU'nds  fn.>m 
March  Ifl  to  Juno  1-^,  but  ordi- 
narily the  seed  should  be  in  hy 
thv  middli.-  of  April. 

IVnltring.—.Sa  soon  as  the  rice 
is  up.  watfrinjE  bexiiiSL  The  depth 
of  thtf  water  ia  inrruaaed  a« 
rapidly  as  this  (jrowth  of  the  plant 
will  TH>miit,  till  such  a  depth  i)) 
attain*^  that  the  ir»eds  in  th« 
fluid  uru  destroyed. 

Fnr    wrttrini:    the    rice-fields, 
8iirfwc  niiiMlt  -.iry  fonntrurUrd  (with  Riany  later- 
als), riinnint;   from    the   rirer    banks  acrosR  the 
prairies,  and  into  them  the  riror  water  in  elevated 


fields.    The  clL-valion   of   thu  canals  aitow  tho'ir 

watiT-aupply  variw  from  five  to  sixty  feet,  with  a 

probable  avera.i{n  of  twenty  or  twenty-five  feet. 

Alont;  thf  M  iw^iiwiiipi  thv  wal«r  is  siphoned  over 

the  levee  (Tiff.  770|,   In  the  Caroliww.  a  different 

method  ia  fnllowiMl.   Aft'Ttho  fir«t  water  hwi 

be»n  appliiHl  to  sulTicient  depth  to  kill  |[rnR> 

and  wevd^  it  ia  th(;a  slowly  withdrawa  and 

the  cro|i  hood,  and  a  few  dayv  allored  for 

_  dry  KTowth,  when  the  field  is  aealn  flooded 

'>^.~|     and  kept  in  Uiat  condition  continuoasly  till 

the  crop  is  nearly  mature.    (FiR.  771.) 

A  critical  ]>iTi<«l  for  rioo  te  when  it  comes 
into  bloom.  If  heavy  showers  an  frequent 
at  thia  time  they  will  waith  the  pollen  off, 
thus  proventing  fvrtiluation. 

UnrvcMing. — Kice  shnold   he  cat  a  few 

diiya  before  it  !h  pi-rfeclly  ripe,  wben   tb» 

straw  begins  to  turn  yelloir,  and  should  be 

shnelimj  with  a  good  cap  to  prot*tct  as  masj 

l*rains  -^  possible  from  the  dinKrt  rays 

the  Bun,as  tho  ton  rapid  drying  may  prodvo^ 

sun  crack«.  caueinfi:  the  kernel  to  break  ta 

milling.   The  ntillinK  quality  of  the  eratn  ia 

improved  1)y  ntackinc  if  the  l>undW  are  dry 

and  thoHtacka  are  small.   In  the  pant  the  crop  waa 

gonornlly  cttt  with  a  Kickh-  and   iHiuiid    by  hand, 

and  it  still  is  to  a  considerable  extent.    But  thfl 

drainin;;  of  the  Helda  and   the  usinR  of   moden 

harvesting  mactiinor^  if.  a  marked  advance  over 

the  old  method  and  is  taking  its  place  wherever 

practicable,   (t'lt.  772.) 

In  the  United  Statea  considerable  rice  ia  niarlc- 
«tw]  wilt)  the  hull  on.  iH-franiw  tht>n>  are  noapi>li* 
ancea  on  the  farm  for  remonnf;  it,  and  the  kernel 
is  botK^r  nroteotfld  from  inw<t  enemiiu  if  in^'aaod 
in  the  hall  durini;  the  period  of  storage. 
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by  poverful  |)ump»  nnd  dialributed  to  the  rie«- 


P(l.  771.    Biee-Btid  prior  to  dawioK  off  mter  lot  binetliac.    Lonlriuu. 

YvM. 

The  average  yield  is  twenly-fivt-  to  thirty-ftTt] 
buHhels  per  acre,  hut  prodncta  of  one  handred  and 
fifteen  buehela  per  acre  hava  baen  woared.  With 
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gond  Boil  and  seed  the  avprage  crop  may  be  moro 
than  (lixihM  hy  »  thoniDKh  |irepftrattnii  of  Um  »oil 
SDtl  lht>  prcper  xpplicatiun  of  water  whilii  th«  rictj 
ts  yoong  and  duriiiK  the  eotire  period  of  growth. 

billing. 

Iticc  mills  (Pig.  773)  have  Irtcn  purfcctod  until 
they  are  a  vjwt  network  of  cnmplicatixJ  machinery, 
Lakiiiii:  till-  KTuin  in  ttit  ruuKh.  si-iinnitiriK  the  weed 
aaeda  and  light  grainii,  tvmuvine  tin-  hulls  unJ 
then  lh('  brikn,  poliJihini:.  irradinK  and  placini;  each 
Rrade  in  t«ii;k8  of  ivconleil  WL'ight,  rt*ady  for  bi"W- 
inc  and  markinR.  The  capa<*iti«fl  of  rit-e  millB  in 
the  I'nitiMi  Staten  vary  from  1,(XX> 
to  10,(XH)  kmnhelH  of  rough  rice 
per  day  of  Iwtnty-fijur  hours. 

The  pnxluctH  of  the  rice  in 
milling;  aru  ciiLt^ifiwI  commer- 
cially, B3  fulluws:  Hi-ad  rice 
(whfll^  )^in!i),  fltraifihta  (ino»tly 
whole  (H'ains  but  a  tirade  slightly 
below  head  rice).  scrwuinKs 
(broken  riL'f,  of  which  thfrn  iirt 
iwveral  (jrad&'it.  brBwern'  rice 
(vtry  ftnt-ly  broken  rice  ami  in 
the  manufacture  uf  Wt),  polish 
(a  highly  nutritious  ttour  scimri'd 
from  Ihn  Burfaoi)  of  the  kcrnt^I* 
in  polL-liiiiK,  Aunietimea  incor- 
rectly calk-d  rifo  flour,  which 
latter  la  gronnd  rico),  riw  bran 
(the  cutk'le  immwiiatHly  within 
the  hall),  and  rice  hulls  (the  outer 
covoring).  Tho  nppmxiinate  mill- 
inir  outturn  of  1G2  pounds  of 
roaxh  ricti  ia  W  poundi*  of  com- 
miircial  rii;o,  6  pound.-!  uf  jn^lub,  28  pouadfl  of  brun 
and  lat  pounds  of  holla. 

Coiapotil.itm  of  rire  prttdueU. 

Tho  chi?mii>nl  contititaenta  of  the  prixluctR  of 
rict>  are  OH  fiillnwin: 

Commt^rci&l  or  polisht^  rice;  Total  natrieots, 
87.15;  pr'.t<;in.  7.r»2;  iish,  0.73;  fat.  0.38  ;  carbo- 
hydrates. 7^05.  Rice  polish;  Protein,  ll.tW;  a«li, 
8.4i') ;  (hU^  n-Vi  I  carUdiydratea,  6G.97.  Rice  bran  : 
I'rotein.  9.S8 ;  ash,  U.Bo;  fata,  9.21;  carlwhy- 
dratt's.  r>2.(i:i.  Rice  hulls:  ProU-in,  3.50;  a*ii, 
18.2fi ;  fat,  0.4  ;  (■a^l^f^hyd^ate^  41J*0 ;  crude  (iher, 
d^M.  nice  ^traw:  I-roUsin.aai ;  aah.  M.Gl ;  fata, 
0.59 ;   car'johyJratca.  33.31 ;  crude  fiU-r,  32.0],. 

It  will  l>e  nob^  that  ric«  polinh  and  rice  bran 
remnvti  nearly  all  the  fatit  from  tho  riic.  and con- 
setjuenllv  ric«  ai  sold  on  the  market  haa  little 
flavor.  The  retention  of  tho  pnlUh.  a*  in  ori  ■  tal 
millini*.  won!  I  mat«rinlly  incwa*'  tho  (Iiivnr,  nnil  if 
the  hruB  were  retained  rice  would  be  rich  in  fl-iviir. 

Di^nilioni  qf  terms. 

The  oonnmercUl  t«rmB  used  In  the  United  Stateii 
may  be  de^nel  an  follows:  Rough  rice,  or  p.-»Lldy, 
•[gniflm  ricn  with  tho  hull  on;  a  iciok  u  an  IndoA* 
ntte  qaantity  varying  from  W)  to  210  poonda;  a 
barrel  ia  Ifi'i  ponnda  af  rouRh  rice;  a  pocket  ia  100 
poundJt  of  milled  or  cleaned  rice. 


Snemiet. 

IruvcU. — The  principal  tnjurrons  insect  lu  the 
rice  weevil  (Calantlra  Or^zttf.  It  oriRinaleil  in 
India  and  has  gradually  Itecome  common  in  all  lhi> 
rloe-pnjiiucing  coiintrios  of  tho  world.  It  is  not 
common  in  cvertlowed  fielda,  mainly  attarking 
sloru<]  rice.  It  in  readily  kHIud  by  the  use  of 
carbon  bieullid. 

The  rire  jirub  is  the  larva  of  one  of  the  acara- 
Iwi'ida'  and  looks  like  the  ordinary  white  pub.  It 
is  killed  by  water. 

The  rici^talk  borvr  \s  the  hrva  of  a  crumbid 
moth,   which  lays  ita  eggs  in  the  (rarly  iinniTtii-r. 
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RlM-flM  la  harvMl.    Umliiank. 


The  younr  larvu  borvd  into  the  stalk,  Kradually 
working  down  to  the  roots  of  the  plant.  In  the 
stalk  it  U  trannformfd  into  the  pupa  atale  and  in 
live  or  six  days  the  moth  emergRt.  iStalks  atr>4>ct«d 
by  the  borer  turn  while,  causing  a  white  blast. 

The  fhini'h-hug  occrisioniilly  work.i  on  nef.  in 
the  Held,  but  thorongh  Hooiling  is,  in  the  main,  a 
proti-ctiitn.  In  stagnant  WiiUir,  ricfcworm."  occi- 
fiianally  attack  the  roots  and  ruin  tbu  chml  The 
n-tnt-dy  ia  to  draiv  otr  the  water  and  allow  tne  field 
to  dry  a  few  days,  then  redotwl. 

DiKRUH. — ^Oceanionallya  fungous  disease  attacks 
the  Htalk  jUHt  b«!nw  the  hi>ad  and  p<tnetratea  it 
till  the  bead  fails  ovit  and  the  stalk  breaka  at 
tho  point  of  attack.  Thtx  i»  commonly  called 
"necK  rot"  or  "white  blnat,'  and  can  be  obviated 
by  the  application  of  lime  to  the  aoil. 

Rmtit  iliarrida  ramna)  8umi-lime«  attacks  the 
rir%  fleflda,  changing  the  interior  of  the  seeds  to 
blai'k  powder.  Tho  affwlwl  zrain.*!  nro  lighter  than 
a^ind  Kraina,  and  will  llout  wht^n  the  8««di<  are 
immersed  in  water.  In  this  way  they  may  be  re- 
moved. For  treatment,  sec  oat  smut,  pag«  d9I. 
Another  smut,  known  a.i  Vriilaginoidea  viren*.  given 
the  blasted  grains  a  gn-cTiiKh  appearBOcc. 

(7*0  ofriet  and  iU  pnxiiitl*. 

Asfood.—Tha  use*  to  which  the  rice  crop  in  devo- 
ted arc  varied  and  tntertcting.   The  riot'  ki^mcl  if 
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tbe  princifval  food  of  more  than  half  the  population 
of  tn«  oarth.  Where  a  deriM  iiopiilatiftn  dcp-iidit  for 
food  on  itn  Etftnual  crop,  rice  Uaa  be«n  selecletl  lui 
&  Rtajile  i/ Ihueoil  aD<i  dliraatu  ure  JMlayited  tu  itx 
production,  Ita  grwat  yield  per  acre,  its  aasured 
retarns,  its  slight  drain  on  the  soil  and  ita  eane  of 
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flc-  T!i.    TypJCJU  rio6  milt  In  wulbwHtern  Lmilalau. 

dtEMtion  havo  beun  important  conaidersliona.  ttn 
aliizht  deficiency  in  protein  is  an  advanUi^i,  Im- 
caustt  Ihn  nulritivi'  nilio  is  tiauiilly  balanced  by 
tho  lean  meats.  ogRS,  fiHh  and  legumes  ordinarily 
canipoNing  a  pnrt  of  tlie  American  ilii-L  When 
thoroughly  coolte<i,  rice  is  one  of  the  beat  foods 
known  for  aupiilyjni;  hcit  and  uR<.T)cy.  the  ifhort 
time  r»|iiired  for  itfl  <li]i:e8ii(>ii.  tbe  flight  tax  im- 
p03od  01)  th«  Hystvm  in  the  pruci^ss  and  the  high 
percental^  di|{ealecj  are  all  items  in  its  favor  for 
the  toiler,  the  pen<nn  of  JX^viL-ntary  linldti*  and 
invftliili;. 

There  are  many  ways  of  preparinft  rice  for  food. 
In  the  vriontal  counlri^'e  it  i^  made  into  cakct, 
candy,  and  infant  and  invalid  foods.  A  very  at- 
tractivf  method  of  iim  is  poppt-d  rice,  prepared 
much  like  pupped  corn.  In  the  Kast  Indies  ronRh 
rice  is  tinili'ii  nntil  ahniit  half  dom< ;  it  is  th*-n 
driod  in  llio  tfuii  iiiiii  the  hull  removed.  This  mnkev 
the  fia-called  !»rown  rice,  which  inclodea  the  polish 
and  tho  bran.  In  this  form  it  will  keep  longer 
without  injury  than  rke  milli^d  in  the  American 
way  ;  it  has  a  higher  llavor.  cwtaina  moro  iirotcin 
and  [lepwin.  and  yields  a  larper  merchantable  per- 
centage of  huninn  food  |N-r  biwhel  niiltod.  Another 
method  of  preparing  rk'e  in  India  is  to  remo-'<!  the 
hull  and  bran,  then  alore  the  rice  for  a  year  before 
placing  it  on  the  market.  It  ia  awcrt^d  that  old 
rice  ijs  more  dicwtibk-. 

Then:  ifl  very  little  if  any  dilfcrcnw  in  thr  nu- 
tritive value  of  the  different  Kr.ideB  of  rice  in  the 
Unitwl  Statvs.  All  of  our  roilli^d  ricp  bx*  le«< 
Ravor  and  i^  of  a  lower  nutritive  valuo  than  ori- 
ental rice  bi'(*aw«>  in  thom'-  (rrtiintri(s  th»  jK-lish  is 
not  rvmoved  from  the  kernel  in  milling.  The  pol- 
ish contains  alwut  liftwn-sistwnlhs  of  tho  iliivor 
of  the  grain.  Commen-ially.  piilish  i«  sold  to  for- 
eign coontriMi  iw  hiiitian  food;  in  the  I'nited 
Stat«8  it  iflchieHy  f^l  toanimahiand  hai*  a  high 
n>put«(i  valae  for  dairy  cows  and  yonng  pigs. 


Aim  bran,  eontaina  a  high  peroentago  of  protein 
and  whoa  froiih  is  h<.'1d  io  great  wteftm  as  a  stock- 
food,  but,  owing  to  the  exceMtive  2BiOQnt  of  fat 
contain^],  it  Aoon  bi>comt.-«  rancid.  To  uvcn'ome 
thi».  tbe  oil  is  sometimes  extracted  and  Hold  for 
various  uses,  leaving  th*f  r«iaiduv  for  the  8tock. 
Another  iu«e  for  rice  bran  is  proposed  aa 
follows:  Cut  equal  parts  of  riot^Btraw  and 
alfalfa  hay,  mix  with  thi«  nc«  braa  ud  re- 
fuse molasses,  dry  and  grind.  This  would 
place  the  hy-i>r»ducUi  of  ric«  and  sugar  in 
a  very  available  form  for  nae  and  traiia- 
imrtatinn. 

Rice  Kalh  are  largely  silicatec  and  eo  in- 
digedtible  that  they  are  of  tittle  valuis  if  not 
positively  harmful.  At  ftrnt  in  tho  rice  in- 
dustry the  hulls  were  thrown  ^mt  to  decay  ; 
ialcr  they  furniHlied  tbe  fuel  fur  the  milU 
and  more  rewntty  some  are  used  to  adtiU 
terat«>  rice  bran,  or  sold  to  perform  thef 
ollice  for  wheat  bran. 

HieFstrau.''  is  at  prosent  OHod  chiefly  ta  tha 
Unitdd  Statej;  for  stock-food.   V^'hen  OMd  aa 
a  80l«  cattle-food,  nnimalswill  merely  maii^ 
tain  weight.   IvCirge  (|uantitie»  uru  burned  ikj 
the  Holds  as  a  convenient  method  of  diaposat.  Thi 
loss  by  this  niL^tliod  amounts  annually  tosevNalJ 
milHona   Live-stock  industry  u>  usually  not  extm- 
aivfiy  developtni  in  ricu-growing  regions. 

Afun-Jlaarjiu*.-  In  Japan,  rioe  in  nwd  extensively 
ill  the  manufacture  of  a  fermented  liquor  call««'j 
saki.  In  China  several  kindttof  wine  that  are  mu<h 
prtKe<l  ar«   made  fnini  rice.   An  excellent  starch 
also  is  mjdo  from  ricv. 

Fcgaiblc  expansion  of  Ike  rife  iiidu»trjf. 

West  of  the  Miasissippi  river,  in  the  stalea  of 
Louisiana  and  Texas,  are  at  I«ast  10,000,000  acrot 
of  land  adapted  to  rice-cnltort,  and,  of  this,  abovtj 
one-half  can  be  w.itered  by  husbanding  the  irstenl 
of  the  rivers  am)  hy  sinking  artesian  welK    lo  tlwj 
basin  of   the  Misstasippi   and   her  tributaries  mni 
10,000,0011  acres  that  can  ho  watered  Ruitabta  tar] 
rico.    in  tho  Gulf  and  Atlantic   states  am  aboat 
fi,0(X),000   acres,   of  which   three-fourths  can   b« 
watered.  On  Uii«  <jatimat4  tbor«  axe  in  the  Uait«id 
States  about.  21,000,000  acne  of  land  adapt«d  t«j 
rico  that  ctin  be  wnter«id  and  are  ca|>able  of  pn^ 
ducingan  annual  cropof  735.000.000  buahelBkWCrth, 
at  sixty  cents  per  bu-ihel.  S'l-II.OOO.OOO.   Moat  of 
this  land  i»  non-pnHluctive  at  preMnU  bat  in  tlie 
near  future  it  will  lie  require  for  our  food  aapptr, 
and  can  easily  1x1  brought  undiT  caltivattos.   Tha] 
points  to  tile  fact  that  the  lice   iodujtr;  i&  Xiiti 
United  States  18  in  its  infancy  and  has  wnple  rooa] 
for  expansion, 

Tho  Stite  of  Arkansas  h.-ut  large  anas  of  Und 
with  a  deep,  rich  soil,  underlaid  with  a  wrai-tenft- 
cioua  clay,  making  admirable  condiliona  for  ric 
culture,  when  taken  in  eonnoctlon  with  the  «to%>J 
dant  water  mppty  of  that  state.  Several  tl: 
acres  have  lieen  |)lanted  to  rice  witii  Uh>  lieet  PMoltall 
Tho  coast  si-ctii)RH  of  Mmissippi  ind  Alabania  anj 
in  the  main  betlttr  adapted  lo  ric«  cvltnns  than  tt] 
any  other  grain  crop. 
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Rloe  froni  Hawaii  ulmitUMl  tna  ■inM  1876. 

LiUralvre. 

Wutt,  Dictionarv  of  thw  Econtmic  Products  of 
India;  Chemical  fables  for  Daily  Usp.  ImpemI 
AgricuEtunil  f'olli^^n,  Jajian  ;  Farmont'  I^ulktin  No. 
IIU,  United  Status  Dt>purtmi>nt  of  Ajjriuulturv; 
Division  of  Bot.inj',  Bulletin  No.  22,  llnitwi  Ktatea 
Department  of  Agriculture ;  Offic«  of  Exponnnmt 
8tati()ti»,  Bulletin  No,  113,  United  t^tateti  Depart- 
rni-nt  of  AgricuUnn.- ;  Bulk-tinn  Nos,  24.  '(0,  lil.  77 
of  the  l*oui»i.ina  Rx  peri  intent  Station.  The  reJider 
□My  cunKiilt  v-itli  jirofit  the  varioiiK  wrltingH  on 
tropical  af^iuulturo. 

ROOT  CROPS.  PiRB.  774-785. 

By  S.  Fnuer. 

The  ifmwinir  of  rooto  for  stock  -  ff^Hing  liaA 
never  t3kt>n  th(<  placi*  in  American  aj^riculture 
that  iw  roeritH  deservf,  largely  because  «f  the  ease 
nnH  chcapncju  with  which  (rmin  cropi  can  he 
raisod  and  the  amount  of  hand  labor  involved  in 
Ihu  production  ol  root*.  Thorv  i«  every  indication 
that  the  culture  of  these  forage  plants  will  ia- 
crease,  particularly  in  the  Kast.  The  reason  why 
the  prmluction  uf  root«  ifi  of  K|wci»l  tntun.'st  in  thv 
north  Atlantic  atatoa  and  in  eastern  Canada  is 
that  these  n^gion*  raimu  a  ci>mpnrativi>ly  largo 
aninunt  of  rouffhaiice  and  a  Bmall  amuunt  of  con- 
ccntratvd.  whilo  the  north-cvntral  ?lat<:4  ruiix;  a 
largo  amount  of  cereah  or  concentratca  in  prupor- 
tion  to  hay  and  foraice  as  shown  in  the  following 
table.  The  following  table  shows  lh«  ratio  of  con- 
centrate's to  roughage  in  the  north  Atlantic  and 
north-central  8tat«a  according  Ui  the  C-drkiui  of 
1900: 


Honb 
Atlantis 

Mntb- 
Ctatnl 

All  oereab  axMpt  whrat.  million  torn 
All  hay  Mid  foram,  nillion  tout  .  . 
Vvt  eeat  «l  emsbi  except  wheat .  . 
Ten*  oereile  cieept  wbsat,  per  aniroel 

antt 

Tons  li^  lad  fang*  per  Bitimal  unit 
Total  tons  of  food  per  anlrnal  nnit  (of 

atmit  1.000  Ibe.  livawoiiEbt)  •  . 

4.4 
1C.« 

2ao 

m 

1.95 

2.50 

69.3 
49X) 
(6.5 

1.&S 
1.10 

Z65 

Tbi"  ^e;nilic«ace  of  thto  table  la  further  empha- 
siwd  when  the  Bnperior  feeding  ratne  of  canc«D. 
trates  is  fully   Dnd^rstooil.   For  exunpt^,  expu-i- 


tnents  made  by  Zuntz.  of  G«miany, 
show  that  when  clover  hay  was  fed  tn 
h(i>rA«,41  pounds  vr«rt>di)j;«0tud  out  uf 
each  hundmi  pounds  of  hay  fed.  while, 
when  onta  wit*;  feil,  fi2  ponnila  wur* 
dtgexted,  or  &l>  p«r  cent  more.  It  was 
found,  however,  that  it  required  the 
«ncrgy  of  24  pounds  of  the  41  pounds 
of  hay  dig«<ted  tn  supply  enttrgy  to 
chew  and  Jij^'St  the  hay,  leaving  thij 
net  nutritive  vatue  at  17  pounds.  On 
the  other   h.imi.  it  rociuirUi  only    12 

jHiunds  of  thi>  62  pounds  of  oats  to 

masticate  and  digest  the  oata,  U-avin; 
60  poundi!  of  uaU>  available  for  pro- 
ducing energy  or  work.  In  othvr  words,  the  oats 
had  three  times  the  value  of  the  clover  hay  fur  the 
production  of  work  in  horses.  The  energy  uaed  ap 
in  ohi-wing  and  digtuting  fciK)  in  manifeet«d  in 
beat  and  helpti  to  keep  the  animal  warm,  and  is 
therefore  not  entirely  lost  whftn  the  ration  is 
mordy  for  niBintenanc^.  But  since  in  any  liberal 
feeding  for  the  jiroducUoii  of  work,  lli«  prtduction 
of  meat,  or  of  milk,  the  amount  of  heat  thus  pro- 
duced is  sufficient  to  keep  thi^  animal  warm,  the 
tigiirex  given  almvo  may  W  takfn  <is  rL'pregi'nl ing 
their  true  food  value.  Rather  etlen.iive  Damsh 
experimental  indicato  that  a  pound  of  dry  matter 
in  roots  is  about  equal  to  one  pound  of  tne  cereal 
grains,  or  to  Hirw-fourtlia  ofu  puund  of  cottonBeed- 
meal.  when  fwl  to  milch  cows.  Roots,  like  the  cere- 
aK  are  highly  digi.'.'itible,  porhaps  even  more  digest- 
ible than  the  cereal  grains,  and  herein  probably 
lies  their  high  value.  From  the  standpoint  of  the 
rcfinltn  which  they  produce,  tho  rooto  may  be 
looked  on  as  wat«r«Kl  concentrates.  They  have 
apparently  a  high  net  avaJUbk'  energy. 

The  yield  of  dry  matter. 

One  of  the  objections  to  roots  as  a  fond  product 
lies  in  their  high  wnt<:T eontont.  ThiH  liniiu  thu  quan- 
tity  which  may  be  fed  and  Iwcomea  of  special  impor- 
tance wheru  they  are  fed  in  conn«oti(>D  with  ailagci. 
E)c«iiu«i  of  this  high  water  content  tt  will  not  be 
practicable  to  feed  a  sufficient  amount  entinOy  to 
take  the  \>\aQ!  of  the  cvr«uls,  even  should  this  l» 
desirable  for  other  reasons.  The  trend  of  eiperi- 
montal  evidi^nr**  U  that  th<^^  ftn^ding  value  of  tho  dif- 
erent  typea  and  varieties  of  ro-A  eri>p«  depends  more 
largely  on  the  per^-eiitage  of  dry  matter  than  any 
other  factor  ;  for  example,  the  |>ert;eiittteo  of  dry 
matter  nipparently  modifies  their  ffcding  value  mare 
largi-ly  than  the  nercentufre  of  HUgar.  In  c^miparing 
these  jneldfl  wita  the  yields  of  corn,  it  must  1m 
rMiiaiDben>d  that  it  is  morv  dtflkult  to  handle  a  mot 
crop  than  a  corn  crop:  more  hand  lalwr  is  ref^uirwl 

?r>r  acre  and  the  land  must  be  in  good  condition, 
he  thorough  farmer  who  manures  sad  tits  his  land 
on  a  timely  and  intensive  system  is  the  oni:  who 
mav  8ucc«*tl  in  growing  mot  crops. 

"fhe  following  table  shows  the  minimum,  aveTage 
and  maximum  numlH-rof  pnundu  of  dry  matter  [»t 
acre  whicli  was  obtained  at  the  Ciirnell  Kxperiment 
Station  in  llf*>l,  lEtOiS  and  1906,  from  sowings  mado 
in  May : 
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HilltgOlA      .... 

Suyiir-lMiBlM  .  .  . 
ituI;ih:ie»H  ,  .  . 
Hybrid  tuniips  .  . 
Cam  moil  turniua  . 
Kohlrabi  .... 
Ctibbai^  .... 

Canxito 

Paraaip*    .... 


Mlulunni  A<imfg»  Maalmun 


2,168 

5,480 
6.01-1 
8,537 
2,584 
1,710 
3.570 
4.07« 
1,878 


5.155 
5,880 

7,090 
4,331 
3,6y4 
2,680 
4,070 
4,662 
3.131 
3.130 


W5S 
6,440 
8.D90 
5,079 
5.1U 
3,500 
4.540 
5,588 
4.379 
3,680 


Ths  eatimated  yivid  of  ftriiin  from  fliriL  com  th)< 
same  seaecinH  at  the  Cornell  Station  was  apprnxi- 
miitely  2,000  pounds,  whilo  tho  yit'lj  of  dry  mat- 
tiT  in  flilagy  from  dent  forn  was  about  4,lX)0 
pottnils.  It  id  probabk  tliat  th«  »ua.4vn  of  1^1  wa4 
rvlativmly  favoral-lu  to  tin;  pr'-xluctiua  of  route  as 
compured  with  com,  but  tliiH  was  not  true  of  l&OC 
ami  IWW.  In  the  Jiittur  jL-iira  the  uvt-rage  yields 
from  roots  were  better  than  in  1904.  although  the 
land  QHod  wnn  oonccdKii  by  »ll  intim^i^ti^l  to  lie  less 
favurable  th^in  ttuit  mned  in  l\*Oi. 

RoaU  tv.  areaijt. 

The  preoent  hiKh  price  of  C('roal«  is  a  factor  in 
faviir  i>f  thf  production  of  nxit  crops.  If  corn- 
meal  continues  to  be  worth  $2()  a  ton  or  more  in 
this  Kast,  uconnniy  in  tliit  |irodaoti'jn  of  r«oU  would 
\m  indica,ted,  while  if  the  price  should  fall  to  $10 
a  ton,  cnm-mcal  wfluld  probably  bo  the  cheaper 
Bonrve  of  concentrates.  The  serioua  handicap  to 
the  raiein^;  of  rout  crops  i»  the  fuel,  that  with 
present  culturul  mrthodn  a  lar^e  atnoitnt  of  h.ind 
labor  ifl  rwiuired.  The  point  of  vii^w  that  is  di.'«irtid 
hiTtf  to  emphasize  is  that  while  rout»  may  not  be 
economically  raised  an  a  HaK-ttituto  for  sihiKi'*  or 
oth<ir  c.onr»*  fodders,  it  may  be  oeonomical  to  raise 
them,  especially  out  of  tne  K^'ain  ret;i&ng  aa  a 
partial  aubatttutu  fur  concviitratiu.  puitLcularly 
ihf  c«rt:ai  gr.iinB. 

Lit f  rat  are. 

The  following  literature  doala  with  aoveral  root 
crops  and  it  is  most  eonvoniont  Ut  g\-ve  it  in  one 
place.  Thomas  Shaw,  l<'oraf<;e  Crops,  Orani^  Jtidd 
Company,  Nevr  York  (I'M));  L.  H.  Baik-y,  Cyclo- 
pedia of  American  Horticulture.  Macmillan  ('om- 
pany.  New  York  fllMW);  W.  A.  Ruri^e  &  Co.,  Root 
Crops  fur  Stock-fepding  and  How  to  Grow  Them, 
Philadelphia,  Pa.  (18BS);  Mm.  Vilmorin,  Tho  Vogo- 
tahlo  Ganien,  Trniwlntion  hy  Wm.  Roliinaon,  Jonn 
Murray,  London  (1885);  J.  J.  H.  Grefrory,  Carrots, 
Munguld-wurtzcis  and  Sugar-l>v«ts,  Msrblehead. 
Uaaa.  (1882);  Fearing  Burr.  Jr.,  The  FicM  and 
Garden  VesutablM  of  America.  Cnixliv  &.  Nichols. 
Beaton  (1863).  Exhibiting  roots:  )->I<vin  Beckett, 
Veget^b1«B  for  Eichibition  nnd  Honii'  Consiuniptlnn, 
Lomion  (1S99);  Piinn,  The  Horticultural  KKhibi- 
tcr'3  Handbook,  London  (IS92J;  Vegttabk-s  Grown 
for  Exhibition.  New  York  ((kneva)  Kxperiment 
SUUon,  Bulletin  No.  (JO  (1894).  Hiatory  and  Bot- 
any: A.  de  Candolle,  Origin  of  (>iltlvnU.il  Plants. 


Appleton&Co.,  New  York(1892>:  E.  U  Stortevant, 
Hiatorv  of  Gardi^n  \>getaht««,  .American  Natoralisb  i 
(1887 ,"1888.  ISyO);  lmprov»ment  of  Uie  Carrot,  i 
L.  da  Vilmorin,  Transactions  of  the  Iximion  Hortical- 
tural  Society,  Ser.  2,  Vol.  2,  p.  itW;  John  P^rcival, 
.^Kricalturai  botany,  London  IliUU);  L.  U.  Bailey,  i 
Botany  of  Tumipe,  etc.,  GanJen  and  Forrwt,  I897»] 
pp.,  AH .  322  :  .lames  Huckman,  Science  and  Pr 
tice  of  Farm  Cultivation.  London  (1865).  Th«  ntCMii 
recent  studies  in  this  country  are  by  iiunt,  Frawr, 
Gilmorft  and  Clark  in  Corm^ll  TtulMins  Noa.  aw  and 
2U,  from  which  extracts  are  made  allow. 

THE    K1MD3   OP    «()OrS. 

The  kinds  of  roots  that  ar>i  most  profitaMe  to 
grow  in  thin  country  for  forage  may  now  be  d»« 
BcrilHMi  brielly.  To  Iheae  might  lio  add«d  potatoM 
and  kohlrabi,  both  treated  in  separate  articles. 
Cabbugu,  kulu  and  pumpkin  [:«««  avparat«  articlw] 
are  also  practically  comparable  with  roota  an  to 
fowling  value. 

CarrM.    bntieui  Otrola,  Linn.  Vmbfiiifrfo, 

The  carrot  is  used  as  human  food  and  is  alao^ 
esteemed  for  all  claries  of  atock,  especially  hot 
The  leaves  aru  also  rL-lisliud  by  stock.  It  baloogsto] 
the  same  onl^r  aa  the  parsnip,  celery,  parsley  aod^ 
scvi-:ni]  other  iiAt-ful  hrftm.  It  tfl  Aometimes  annoal,  t 
hut  eeniTally  \»  biennial.  The  edible  part  is  nuulij 
up  of  parts  of  the  Atem  and  root  which  have  b»e(NM  > 
thickenL<d.  A  svction  of  carrot  shows  two  wdl*j 
dotinM  Inyom,  an  oiit«r,and  an  inner  layer  or  eor^ 
which  frequently  vary  in  color.  Tho  proportiotti 
uststing  lietwt^sn  tii«  two  layitni  ie  varinblv.  Sinoi^ 
the  outer  layer  is  estoumed  to  be  of  higher  Talos:] 
than  th^  core,  thtt  aim  in  breeding  hasi  been 
produce  "corel(<*«"  varieties. 

The  average  percentage  corapoeition  is,  approxi- 
mately, wat^T,  88.fi;  a»h,  1 ;  protein,  1.1  ;  end« 
fiber,  L3;  nitroRen-free extract,  7.<i ;  ether extractt 
0.4. 

Hiilory, 

The  carrot  is  known  to  have  been  in  cultit 
for  about  two  thousand  years.   It  ia  mentioned  btl 
Pliny,  and  the  wild  carrot  was  known  to  the  Gmk  ; 
wrlt«re  :tOO  II.  C.  It  baa  received  more  att«Btioa.| 
in  Franco  than  iu  any  other  conotry,  and  then  ■ 
reason  to  think  that  as  early  oa  the  first  oentnrrj 
it  was  «itteem<Ml  tli4>re.   Cultivated  Tar[«tles 
rvcorded  as  growing  in  the  gardens  and  fiel&of  I 
Europe  in  the  sixteenth  csntorf  and  had  by  thrtj 
time  been  intrnduct^d  and  dimsmtnst4N)  over  thCi 
Contra!  and  northern  parta  of  Sonth  America.  They 
ware  grown  in  Virginia  aa  oarly  as  1G09  and  wt;ra 
in  Ma8Banhii}vitt«  twenty  years  later.  The  IndiaoB 
carried    them    wcstwani,    and   in    1779    G«iu>rsl 
Sullivan  deatroyeil  carrots  at  Geneva.  N.  Y. 

Tho  inlluanco  of  enviroament  is  marked  in  tlui , 
plant.   Vilmorin  succeedMl  in  de^vloping  camtaa^] 
cial  Tariclica  from  tho  wild  carrot,  by  aowiig 
seed  in  well-prepared  ground  and  Brk-cting  the ' 
plantfl  for  three  Bticcesiive  generatii^ns. 

the  carrot  is  now  cultivated  or  foand  wild 
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all  parta  af  the  world.  It  is  pmtraMj  niitlvu  of 
Europt*,  wherir  the  mont  attentinn  is  n»w  b«inK 
given  to  it*  impp>vi*ra«nl.  Although  It  ha*  liwn 
grown  on  thin  continent,  practiealJy  as  lonu  as  the 
Gsropenn  occupation  ttA  etiltnn'  hiui  not  muiumud 
any  large  proportioDS  in  anv  place. 

Vurii'tion  ar*  clft»iSfli?id  according  to  th*Ir  ithnpe. 
as  (Fig.  771):  (I)  T;iper-|(«int«d,  (2)  Btuinp-root«?d 
or  pnimnrAt'  anrl  (3)  cylindrical.  These  are  charac* 
t«rtK^  &a  follows: 

(1)  TapiT-tKyintwI.  The  roota  taper  uniformly 
frnm  crown  iit  ta\iriMi., 

(il  I'remorsr.  The  rontn  enil  abniptly  at  the 
buiH,  thtt  tapruut  slHrting  from  a  flat  or  nearly  fiat 
aarface. 

(3)  Cylindrical.  The  rtwtfl  are  cylindrical  for  «t 
lesAt  two-thinJit  of  their  length  and  then  taper. 

In  both  (1)  and  {2)  wu  may  huvu  long,  half-long 
ai)>]  short  varietii'ii,  accnrding  to  the  ratio  oxiflting 
Itetwran  the  ti-ngth  nml  gri-atwt  dianK-ter  ;  thus, 

L()iiig=lan^ti  nnm  than  four  tlnusi  tho  width. 
Half.|(}r:(!  =  lenLrlh    morn   l.h.in    twbp.    but   loM 
than  foar  tiino«  ciie  RreaU^l  widlh. 

Sliort  =  Ioni;tb  ietx  iban  twlctt  the  width. 

Thu  cylindrical  types  are  all  long.  Of  these 
three  types  the  following  varictiiis  may  be  given : 
Taper-pointwi.  long  :  White  Delgian,  Long  Orange. 
Long  R*il  (grown  Urgi^ly  for  nVieV,  and  have  ort.'- 
third  to  one-^juartiT  of  the  root  out  of  the  groand). 
Taper-pointtMi,  half-long  :  Hanviira  Hiilflong,  Car- 
ter'* One  Hundrnl  Ton.  l^reniorse,  half-long :  Early 
Horn  (vurioofl  Hynunymsj,  Lolib^-rJL-k  Agrieulturnl 
Carrot  (sUKkl.  Preniorne,  short:  Early  Frame 
(vario^synonyn)*).  Cylimirii-al.long:  Allrinnham 
and  Japanese  varieties.  Vilmorin  Coreless  Long  Hwl 
belongs  in  thin  clnAsi.  It  is  fltamp-nioteiL  The 
eol«rs  red,  orang«,  yellow  and  while  *ici>it  In  itll 
tytwit. 

The  Btanip*nKrt4.>d  type  and  half-long  variuti«'8 
ahmild  be  selected  for  shallow  and  heavy  sniW  The 
long  lypM  may  Ik  grown  on  thv  deeper  and  more 
f rlablo  soik 

CuUu.ni  tfcarrnlt. 

5i»l.~Th«  ideal  land  forcarrotd  i»  a  oe«p,  sandy 
loam  OF  an  alluvial  soil  Corrota  grow  wall  on 
deeit,  peaty  soils  and  give  good  cropa  on  light  soiln 
if  there  is  a  gaxl  rainfall,  or  on  clay  loams  tf  whU 
drained.  The  land  shonld  be  well  prepared,  deep 
fall-plowing  being  r«cninmond«d.  Thw  upring  pn,'|v 
aration  cunjistA  of  harrowing  with  the  iwk  or 
aenw  harrow  and  finally  with  the  mevkirr  hiirrow, 
th*  Utt«x  being  an  admirable  tool  for  Gnuhing  the 
preparation  of  the  st^ed-hed  fnr  all  mot  irroim. 

MnnurxJig. — It  in  pn-fL-rablc  thattliL-  lard  buwolt 
manured  for  the  previous  crop.  If  this  cannot  be 
don>«,  aboQt  twolvi)  tons  of  rott«d  manure  may  bo 
applied  per  KTti  in  fall  and  ptow«l  under, 
or  rotted  manure  may  he  disked  in  in  the 
spring.  It  ia  important  that  it  be  evenly  distrib- 
uted. One  important  rvnson  for  using  rotted 
nutnunt  ia  that  carrot*  are  ilow  in  germination  and 


growth  and  permit  weeds  to  grow  apace.  Manure 
introdnces  many  weeds  to  land,  and  rotted  manure 
i«  kii>«  likely  luconutio  »o  many.  A  complete  fer- 
tilizer ia  usually  applied,  consisting  of.  per  acrw, 
100  to  2tl0  pounds  of  m«riat<-  or  sulfate  of  pota«h, 
applied  in  fall  or  spring  and  harrowed  in,  although 
A-o<N]-a!tlii:s  arv  somutimuA  ust-d  iniilead ;  400  to 
800  pounds  of  acid  phosphate.  Iti  per  cent  avail- 
able, or  it'*  wiuival^^nt.  i.  «.,  (>4  to  128  pound*  of 
actuitl  phosphuriL*  acid,  which  is  worked  into  the 
soil  in  the  spring ;  and  100  to  1.^  pounds  of  nitrate 
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PIK.  n«.  Ctrrot  slupca.  It«>c>nnlnt  bI  ihp  liifr.  Ilrti  thnw 
Ui[iAr-i>ajT>U>d I  Itl,  lan(^  :i<],  hklt-lant.  Id,  thnrl.  Krrotiil 
Ihrnx  tmxniinirr  Int.  Ioi>(  {il,  ImlMiini;  3(t,t1iiin.  Thin] 
lita  rylJnilrlm!'  in.  lajicrpoliitait^  3i.  pmnont. 

of  gfldn,  which  ia  usually  applied  in  the  form  of  two 
top-dressings  when  theplantsare  growing.  Liming 
the  land  at  tlif  rate  of  1,000  poonds  |ier  acre  ia 
fre(|UL-ntly  benolicial. 

I'to'rf  and  nffd.ing.  Carrot  seed  'm  snmetiRies  par- 
tially gi'nninated  hy  mixing  it  with  wetland  and 
lea-ving  it  for  a  few  days,  or  by  merely  dampening 
it  and  leaving  tho  Ki>Mlfl  in  o  pile.  Since  carrot 
si^B,  which  arw  really  fruite,  carry  many  spines, 
thr  intthfMl  of  mixing  in  sand  wn?  formerly  of 
value  to  prevent  their  (iticking  together.  Today. 
setida  from  whiirh  the  spim-ji  have  be«n  removed 
may  be  purchased,  and  such  will  rvadily  pus 
through  the  drill.  The  seeds  should  bo  sown  on  or 
very  cloee  to  thp  «mrfaoi>.  They  tflk«  tfn  to  four- 
teen days  to  germinat*>.  .Six  to  seven  pounds  may 
be  sown  |kt  ai'rv,  although  if  thv  smd  lA  of  good 
germinating  power  four  or  five  pounds  will  suITil-o. 
Tlie  rows  may  hv  narrow,  eight^^en  to  twenty-four 
inches  apart  when  hiind  culture  is  usimI,  or  twenty* 
flight  to  thirty-sii  inchee  apiirt  fnr  field  conditions 
and  when  machinery  i.*  usi'd.  In  the  latUtr  case 
tho  planta  may  be  left  thr<?«  inches  asunder  in  the 
rows,  and  65.'000  to  60,000  pianta  should  be  se- 
cured per  aero. 

Suimnpifnl  earf.—ShaWw  cultivation  should  be 
given  as  soon  as  the  rows  can  be  seen  and  be  main- 
tained until  the  foliage  meetfi  in  the  rowi;.  The 
plants  should  be  thinned  to  one  in  a  placoasaoon 
u  large  enough  to  handle.  The  crop  could  well  be 
grown  aft«r  such  a  crop  as  cabtnges  or  potatow,  or 
any  other  crop  which  haa  been  well  mamred. 

ff(jrw*(titji,— The  vari*^ti<w  that  have  part  of  tho 
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root  out  of  th«  grflunil  art  ea«Eer  U)  harvuitt  but 
are  mure  liable  to  injur}'  by  froet.  A  plow  muy  be 
ran  beside  the  ruwH  to  loosen  the  grnonil  in  the 
ciwii  of  oUi*r  vftriylii-*.  They  aru  usually  harviwUil 
Iwf  oT«  severe  f  roat  occurs  and  stOKd  in  root  cellars 
or  in  pile  na  are  otlicr  routs. 

Enrrnies, 

The  carrot  has  few  tronbleti.  A  bacterial  soft 
rot  (Bacili'itii  earnVtuorui).  for  whinh  no  romi^dy  in 
known,  bIvi.'*  trouble  BometimeB.  The  parsley  worm 
eometimea  attacks  the  lijavus, 

Hybrid-turnip.    Braxnim  Rapa,  var.  kybrida,  Fra- 
aer,   CrueifeT(t. 

A  croBs  between  a  rutabaga  and  &  common 
turnip,  iniulo  with  a.  ywv  to  xocuring  a  plant  pos- 
8i.<>iii;ing  the  dt>»ini)i!t>  uharm^tere  of  both  parents, — 
for  example,  to  aecure  the  higher  dry-mutter  con- 
tent of  the  rutubuga  in  a.  plant  which  wil)  matuio 
in  a  shorter  time.  Kuchhybridii  !<how  charactera  of 
either  parent.  Soniu  variittifs  are  highly  i-JU-i-niLM]. 
as  Fosterton  Hybrid.  Aberdeen  Yellow.  Carter 
Lightning  and  Commonwealth,  flarton  Pioneer. 
[For  calturt'.  au<.'  Turnip!} 

Half-sug:ar  mangel.  Brta  viilgnrix,  Unn.  Chmojio- 
diaaea. 
A  croBA  between  s  modern  su^r-bet't  and  a 
mangel,  for  the  purpose  of  securing  a  manffel 
richer  in  dry  nuitt^r.  Thus  far  little  progn-jw  has 
been  made.  Culture  and  munui^ement  Hame  us  Ivr 
mangel  [which  see]. 

Jenisal«iQ  artichoke.    HdiantAm  tybervmi*.  Lina. 

O>tnpon>e{r.. 

A  bardy  jwrciinial.  with  rough,  much-branchwl 
Btema,  WX  to  eight  feet  high,  which  bear  large, 
rnu^h,  alternate  leaveia  and  lar(je  yellow  flowers. 
It  ie  usnally  propagnted  by  mean»i  of  the  tubera, 
much  in  th«  aamu  way  as  potatoes,  the  seeds  being 
used  for  the  dtvclopmuiit  of  new  vantjliL-n. 

In  per«entaEo  composition  Jerusalem  artichoke 
is  very  much  like  the  potato  : 


Articholio . 
Potato  .   . 


Wmot 


T9.5 

78,9 


l*ti>lvlll 


Kit  iiila 
A)>cr 


The  plant  is  native  in  North  America  and  has 
bMit  euttivated  by  the  aborigiaeji  for  centuries. 
Since  the  advent  of  th#  EuTiiiwans  it  ban  been 
neglected,  and  better  varietiea  are  n'>w  found  in 
Europe  than  her«.  The  plant  may  W  grvwn  prolit- 
ably  wherever  tho  potatn^  succeeds,  and,  since  it 
can  withstand  c«n)«id«rable  p«;rio<la  of  drought,  it 
is  asserted  that  it  should  find  a  more  important 
place  in  niir  agriculture,  especially  in  the  north> 
wefittirn  states. 

Cviturt. 

The  land  should  tie  plowed  deep,  well  manured 
and  well  fitttMl.    Tho  tubers  arc  planti^d  either 


in  fa1t  or  In  npring,  about  two  InchM  dMp^  etgh- 
leeu  inches  asunder  and  in  rows  three  aod  on^ 
hnlf  feet  apart.  Six  to  eight  bushels  will  plaat  aa 
m>ru,  and  *\i\m  frost  Auv*  nut  injuro  the  tubers 
one  planting  nay  be  sufficient  for  two  or  three 
eucci-^sivo  crops.  The  crop  should  be  cultivated 
shallow.as  com  or  potatoes,  and  is  harvested  in  the 
samv  way  nitpotatcies;  orhog»may  be  tuTDddon  tb« 
field  to  root  out  the  tubers.  The  b««t  nwthod  of 
handling  a  crop  which  comeA  from  tabors  left  in  th* 
land  overwinter  into  uso  the  wooder  early  initpring, 
and  as  so«n  as  the  plants  are  well  up  run  the  cul- 
tivator through  in  both  dirvctioui.  leaving  tb* 
plants  in  hills. 

V"tjnWi». 

There  are  fioverat  variption  of  Jonisalein  arti- 
choke, gome  of  much  better  flavor  than  others,  the 
Improved  White  French  being  considerc-d  one  of 
tho  best.  Some  varieties  arc  named  from  the  color 
of  their  akin,  as  Red-,  Vellow-,  Purple-  and  White- 
skinned. 

The  tubers  are  cooked  as  s  vegetable,  eat«n  raw 
as  a  ciatad  or  pickled  like  cucumbi-rs.   They  are  alao^ 
U4i.'<d  08  slfick-foed,  principally  for  pigi^  although 
they  are  of  some  value  for  horsea. 

IjitiraiuTfi. 

ConHull  the  Kxperimtint  Station  Record  for 
references  to  the  experience  with  Jerusalem 
artichokes  at  the  varinits  experiment  stations,  la 
addition,  see  Arkansas  Experiment  Station,  [tulletiaj 
No.  'A\ :  MttMouri  Experiment  l^tatioa.  Bulletin  No. 
29 ;  Muasochusctta  ExptTiment  Station,  Bulletin 
No,  10. 

Hangel.   Brla  rulj^ru,  Linn.  OwnaftoHaoam.  (Uaih 
gel-wurKel,  Cattle  Beet,  Field  Beet). 
The  mangel  is  a  root  crop  used  for  8tnck-fe«diB| 
It  may  l>c  annual,  is  mors  coDimonly  biennial,  an 
occaaiunally  i?   trionntal   in   duration.    The    pn 
used  consists  of  part  of  the  stem  and  part  of  tl 
ri5()t.  both  considerably  thicli 
ened,  and  so  closely   unit 
that  the  exact  pointaof  unictfl 
are  not    readily   T««Oignit»lj 
The  whole  ie  frequeaUy 
fornMl   to  as  a  "root." 
following  names  are  given  hl^ 
the  different  parts  (Fig.  77ri): 

The  stem  includes  (I)  the  neck,  which  snppaTtfr| 
the  k'uvt^is  and  flowem,  and  with  the  upper  port 
the  hypocotyl  (the  shoulders,  B)  coRiititutw  Ui»1 
crown  (C).  (2)  Ttie  hypocotyl  (H),  used  for  tb* 
storage  of  food. 

The  root  includee  (1)  the  primary  root  (R) 
fur  the  storage  of  food  and  on  whwhe  aurface  ar 
seen  the  dimples  (D).  in  which  arise  Aoe.  Ut«ri 
llbrou!^  roottu    (2)  Thv  taproot  and  its  branohinjr^ 
fibrous  roots,  which,  like  the  lateral  Abrous  root«. 
mav  attain  a  dtpth  of  four  or  five  feet. 

f  he  neck  may  be  long,  medium,  diort  or  abaaiit 
and  since  it  b  of  leaa  value  than  the 
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Fig.  77}.  tLuinl  piTtt. 

A.  n-nrk'  H.  ihunld' 
erii  (.',  'r-wni  H.hj- 
PhtdI)^!  .  K.  nrlmsnr 
roAli  ll.-IlmpU.  Tall- 
niul«  n  [J  il  fllinin* 
rnni*  htnktn  off, 


of  the  tuber,  the  aim  ia  to  hare  it  aa  short  as 
posaible.  In  the  case  of  sujcitr-bouU  thu  crown 
u  nsmoviMl  Iwfori'  luing  them  for  the  maoiifac- 
bure  of  RU^ar.  When  a  plant  has  tiut  one  shoot 
or  nv«k  arising  from  thu  crown,  il  is  sniil  to  ho 
single  ;  should  several  shoot* 
ftritti-,  ititi  |>1»nt  ia  ttnid  to 
have  niulti[ilu  crowns.  Theati 
V6  objfctionublc  in  atl 
claMcH  of  roob4.  because  the 
amall  nhoob)  are  i]vvvIo|)eil  at 
the  expi<nw  of  the  foud 
already  atnrwi  in  the  "root." 
Ttn.t  hjiHu'olj'l  V  arid  It  in 
li^n;;th  in  JilFerent  varictieg. 
In  some  it  is  above  ^joond, 
in  otheni,  aa  in  Kteiowonzlc- 
bener  Buaar-beete,  it  is 
below  gruuncl.  It  is  An  ob- 
served fact  that  thoHe  planta 
ha%'itig  thu  hy])oci>tyl  bulrtw 
frround  are  richer  in  dry  mat- 
ter and  therefore  of  hiRher 
feeding  value  thanthoechJiv- 
iniC  a  larK^  part  of  the  hypo- 
colyl  ftbovL*i;rwiin(i.  Thi- pri- 
mary root  appears  lui  a  con- 
tinoAtion  of  tho  hyiHieotyl ; 
it  should  terniinale  in  s  sin- 
gle small  taproot.  Roots  with 
two  or  more  Uproota  ai*  finid 
to  be  forked  orTough  accord- 
inK  to  tht!  deKC^  of  furkinjr. 
They  are  objectionable  Wause  of  being  difficult 
to  harv«tt,  and  hecausu  Ihvy  hold  conxidtTable  soil 
and  are  likely  to  have  coarse  and  strinffy  Hesh. 
TtiB  dimples  (D),  usually  two  in  namber,  are  denn'it- 
sions  on  opnocite  tiJes  of  the  root.  They  nhould  b« 
vertical  ana  not  tuo  dL-up. 

Thi-  Jiiti-ral  njoti?  Bhould  bo  fmt-,  fibrous  and 
abundant,  and  should  ari.se  only  from  the  dimples. 
oth«rwise  tht^y  inrre.a>t«i  the  cost  of  harveMing  and 
c»rry  considerable  Boil,  which  i«  objectionable. 
The  librous  roota  springing  from  the  taproot  break 
off  when  the  root  ia  hfirvprttetl ,  They  are  oxtonslve 
&nd  fri?(|uenlly  fill  the  soil  to  a  depth  of  four  or 
Gve  ft-vt.  The  flwh  is  seldom  of  »  uniform  color. 
A  tramiverae  section  will 
show  ringflof  tirm  ti.>*aue  alt^tr- 
nating  with  rini^  of  softer 
tissue.  Sii  or  sewn  or  more 
rings  are  oft4^n  formtyi  in  (w 
many  months  of  growth.  The 

sap  of  the  soft  tisauu  is      

oftvn  colored,  being  crimson 

or  golden,  or  other   color,  even  whit«. 

In  the  mnnufactuni  of  ^linear  from  sugar-beets 
consldfralile  linu  was  experienced  in  removing  the 
coloring  matter  from  tht-  s&p,  and  thb  U<d  to  the 
tuo  of  white  mnng^U  for  sngar  production. 

nittorn  of  mans*i: 

The  mangel  as  regarded  aa  adiroct  dt8c«ndQRt 
of  the  chard,  which  was  u^ed  by  the  (Greeks  'A{¥} 
B,C.  an  B  vegetable.  Tbe  roots  nf  tbe  chard  wet? 
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used  medicinally  and  as  a  veffet&bte  during  tbe  first 
and  .^-ond  conturie»  A.  D.  Thu  n»e  of  thu  root  for 
cattle-feeding  is  recorded  an  early  as  the  sixteenth 
century,  and  beeta  were  introduced  into  this  conn- 
try  by  the  early  colonists.  As  late  as  l78li  the  only 
kinds  of  mangeiseed  catalogued  for  sale  in  England 
worvt  tha  riid  boot  and  tho  common  long  red,  and  in 
I8U6  the  red  beet  was  the  only  kind  listed  in 
America;  in  1828  four  varietiva  were  mentioned 
and  today  there  are  probably  not  over  a  score  in 
rnmmon  Hue.  Since  lS()r>,  whan  the  manufactore  of 
b*wt-»ugar  be^an,  certain  man* 
gels  have  hacn  developed  and  /     »^ 

have  pnitiiiKwl  our  pre.*ent-day         /        t-» 
sugar-bee  t«. 

Gfosraphim}  Hittriltulioti. 

The  wild  plant  (lifia  rul- 
gtiri*.  Linn.)  may  bo  found  in- 
digenous ailing  the  Mediter- 
ranonn  ami  in  other  jinrtx  nf 
Europe.  It  wan  originally  cul- 
tivated for  its  leave*  under  the 
nanto  chard,  and  this  plant  is 
sparingly  grown  in  .\meTican 
ganicni*.  It  was  lat«.-r  grown 
for  its  roots,  and  about  the 
middle  of  thp  tiixttwnth  cen- 
tury W(>  have  rupurts  that  in 
(lermany  and  Italy  and  other 
pnrts  of  Europe  the  root 
waa  grown  as  stock-feed.  The 
practice  (if  growing  It  as  cat- 
tle-fet^  was  later  introduced 
into  the  I'nited  Kingdom, 
where  the  industry  was  rap- 
idly devcloj*-*!  and  where  .tome 
of  tbtf  bo4t  varieties  are  now 
found.  Tbe  mangel  ia  sitai^ 
ingly  gniwn  in  p^rte  of  the 
United  States,  but  to  a  larger 
extent  in  Canada. 
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Oovtpof'dion.   FigB.  TTfi, 777. 

The  awrage  percentage  com- 
poaition  for  mangele,  Hugar-beet^  and  garden  beets 
tuually  givca  is  as  followo  : 


Hange)  .  .   . 

Kii|{Ar-biinl    . 
Garden  beet . 


Wubt 


90l9 

8ft.B 


1.1 

1.0 


PrnMtd 


Otudt 


1.1 

1.8 
1.5 


OS 

0.9 
09 


Himm- 
Cravvatnd 


•itnvt 


Too  much  emphaais  must  not  be  laid  on  an  aver- 
age. During  a  rv>cent  trial  at  (^rnell  University 
Ei|ieriment  SLnlion  th^f  avi-rago  amount  of  dry 
matter  in  l'.^~>  s.-imp1es  of  mangels,  embracing  ten 
varietie*.  wa.*  U.tj  p«r  cunt,  the  extrvmea  between 
dilfcrent  varieties  being  7.5  percent  and  16  per 
cent.  The  variation  between  individual  roota 
of  the  same  variety  is  «tunlly  great,  being  fm- 
(|uently  100  per  cent.  In  another  experiment  some 
individuals  contained  OT«r  20  pttr  cent  of  dr;  mat* 
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ter.  In  the  case  cf  sugar-bett*.  in  1304  th«  av«r- 
ag<-  amuunt  of  m^iii  otitaincd  from  ono  ton  of 
beets  by  the  factories  ani  rasping  fltation^  in  the 
Unit«c]  StaivA  u-a«  2^0  pouixta.  From  ihiaw  Aula,  it. 


TU.  T7T.  T«lIaw-ac)liBd  OloUc  nuanl.  In  eonh  "nompjtrt- 
luflivl**  the  4i>t**^r  fl4[^ir»  If]  v-L*b  Itif  I'rro^rilbc*'  <ff  iJrj*  iiiHlCt^F, 
Ih*  iiilJcll*  OiEnro  ilio  wrrontnan  of  niitar.  nud  lh»  liiif»r 

ia  evideot  thai  the  avera)^  percentage  of  dry  mat- 
tvr  conliiincd  must  hiiru  bet>ii  over  2  per  conb 
Zreater  than  that  given  in  the  above  table,  and  in 
many  i«Lat«»  the  bet-ts  avt-rage  18  to  20  per  c«nt 
dry  mattor,  while  ;iO  per  (lent  with  24  per  cent  of 
sugar  htm  been  attained  with  tndmdual  root«. 

Improvement. 

Dnring  the  past  fifty  yearn  the  amount  of  .tiigar 
which  can  Ixr  ultU>iiK-il  from  a  ton  of  sugar-beets 
has  been  increii»«l  from  about  100  or  l.'iO  pounds 
to  250  iioniiilR  or  ninro,  a  pain  of  over  lOO  per  cfnt. 
Part  of  thiH  f^ain  in  due  to  txitter  methode  of  man- 
nfactnre  and  part  to  better  beet«.  Th.?  percentage 
of  sugar  in  the  biwts  bos  been  increosod  from  an 
average  of  be- 
tw(»n&andlOper 
cent  in  1805,  to  an 
•>70n.g«  of  H  to 
18  per  c«nt.  snil 
24  per  cent  has 
DOW  bc-tn  attainted 
in  individual 
roots,  u  ^in  due 
largely  to  a  riEht 
method  of  bi'!«> 
lion.  In  8t?leclinj,' 
8UKar-b6et«,BhiKh 
cut;ar  content  han 
been  inHioted  on 
&nd  tht;  HMear  eon- 
tent  of  '  mother 
beets"  ban  been 
dMenninexi  Itufore 
tbe;  w«ie  saved 
for  aMd  prodno- 


tlon.  Tile  Msv  of  the  saccharimeter  and  a  reliable 
method  of  coring  hure  given  valu&bk  rusaJts. 

With  mangelH  there  nan  been  no  method  ot  in- 
provemenl,  and  nxits  wcrt;  Bolcct«d  beoaow  of 
their  Rhane  or  the  color  of  their  idcin.  no  atteBtion 
boinK  paid  U>  IhL-tr  dry-mallvr  contonl,  althongh 
it  ia  for  the  dry  matter  that  they  are  grown.  To- 
da^  it  is  urged  that  all  roots  that  are  to  be  luod 
for  need  jiroduction  ehvuld  be  samj'k'd  and  Ibe  per- 
centuK"  *jf  JO'  tnnttiT  dekirmini-d.  and  that  all 
rnflts  th.it  fall  below  B  Certain  standard  should  be 
d i!4c»ri it'll.  Tho  diiUrrmi nation  of  the  drj-malter 
content  requireii  the  use  of  a  cbwwe  Iryer,  with 
which  a  pluR  ia  removed  from  ni-^r  the  center  of 
th«;  root.  (Piff.  779.)  This  sample  is  thtn  numbered 
to  cfirre-iiniiid  with  a  tag  on  the  ro<it,  carefnlly 
weighed  and  dried  in  a  walcr-jacketwl  ovuo  or 
some  place  where  it  wi!l  not  be  charred.  The  Iom 
in  wvjghl  i«  water,  and  the  ptirfi-nlage  of  dry  mat- 
ter may  be  eatimuLed.  The  hole  in  the  root  ma;  be 
lillod  with  cotton  bnttingwhich  has  been  immersed 
in  a  solution  of  formalin.  The  roota  which  put 
thu  test  should  be  stored  in  sand  or  soil  over  win- 
ter and  planted  earl}'  thi)  following  spring  Uifm 
and  ont^half  ft«t  apart  each  war.  ft  is  troportant 
that  ruuU  savt^l  for  ««ed  produclion  should  not 
have  their  crowna  injured. 

Varieties  aru  frequently  claaaifivd  aoeetdJag  lo 
shape  and  color  of  skin  ;  they  may  be  long,  oroid, 
tankard,  globe  or  cowhorn  (Fig.  7S0i,  and  have 
black,  pnride,  n^d,  orange,  goldrn.  yellow,  pink  or 
white  skin.  Th»  varietieR  grown  in  the  tJaited 
StuU«  aro  R«nrly  all  «t  Europcmn  origin,  and  Bam- 

Eean-grown  a.-ed  ia  generally  sown.  Some  well- 
nown  varieties  of  mangul»  arv:  Norbiton  Giant 
Long  Red.  Hiitton  Long  lied.  Catcpost,  Yellow  Levi- 
athan. Yellow  Inturmciliate,  Chirk  Caatle,  Golden 
Tankard,  Yellow  filobe. 

Among  half-sugar  mangeh,  l  e.,  the  manfpeU 
that  apparently  r«^alt  from  a  crofB  hotwawi  nan- 
gels  and  sngar-beels,  may  be  mentioned  Vilmocia 
Balf-eugar  White  and  Half-sugar  R«e]r.  aod  tli« 


Gran-tDpTaDinr  toral).  Tha  Acbim  Hum  Uw  panMw*  at  ilnr  tulur 
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v»riouM  kinds  of  half-sngar  miuigels  of  most  of  llie 

Among  sugar-bwia  grown  for  atock-fetsiiiiK  are 
Lane  Imperial,  Danish  liedtop  and  Daniiih  Im- 
provcl,  which  fr«|m;ntly 
cunUiin  a  little  higher  per- 
centage  nf  dry  matter  tnan 
matigi'ls,  and  tin*  improvwi 
forma  of  Hnt^ur- beetv.  an 
Klein wnQKl<\bt-n<>r  and  iU 
several  strains,  which  art' 
the  richest  in  dry  matter. 


Aeil  and  fading. — Six  lo  eight  pounds  of  good 
tieoil  will  Iki  amplit,  hut  fntqaently  t«n  pnands,  and, 
in  the  case  of  sii^r-brow,  Iwalvt?  to  llfteL-n  pounds, 
arc  aown.  These  ms]'  be  sown  about  three-fourtha 


CuituTf  tf  mtmgtlr. 

Lttni/.— Mangels  may  bt? 
grown  on  almost  any  soil. 
Deep  loiims  arc  oonAicI^red 
best,  andar«  necoftiary  for 

the  production  of  heaVy  yields  of  the  long  varin- 
tii».  The  globes  and  taakBrds  may  be  grown  on 
the  shallower  and  lighter  aoitfl.  Deep  fall-pioM  in^; 
is  adriftahlc  to  eoitiird  a  compact  subnnrface. 
Thorough  fitting  of  the  surface  eoil  shoald  be  given 


SampKnit  *  auuiel. 

ID  sprinn;.  No  crop  rt;apt>nd9  more  rvadity  to  good 
tillage,  and  nonu  will  be  mure  diacuuraging  to  the 
grower  who  but  half  prepares  the  land.  The  us«  of 
the  dislt  or  Acme  and  the  apike-tiKithwl  harrows. 
and  than  thw  Meeker  harrow  to  finish  the  work,  is 
adviaed. 

MAnguIn  do  butter  where  there  ia  uunaiderable 
sunshine,  and  if  there  in  a  good  sup- 
ply of  moisture  In  tho  suit  ihcy  will 
thrive  in  a  warm,  dry  climate.  After 
the  first  two  mnnthH  (if  gmwth  thuy 
can  withstand  drought  better  than 
almost  any  other  root  crop. 

Ftrtilizlng. — Ten  U>  tw«tve  tons  of 
manuru  per  acre  ahonld  be  spread 
evenly  in  the  fait,  iircvionii  to  plaw- 
\np  ind  thia  ghoald  he  supplemented 
with  fertilizers  in  spring.  One  hun- 
dred  to  200  |iuunds  of  muriate  of 
potash  per  acre  may  bn  api>ti^  in 
the  fall  or  early  in  spring,  and  200 
to  500  ixiunds  of  acid  phonphat« 
with  fifty  pounda  of  nitrat«  of  soda 
per  acre  in  the  apring,  both  to  be 
nan-'.wed  in  before  eeoding.  If  the 
land  haa  not  bwn  limed  in  the  jiast 
few  years,  1.000  pounds  of  quick- 
lime per  acre  will  probably  be  of 
value. 


Fix.  TSO.    Hbeum)  ihapM.    D«<lniiincM  ths  Iffti  I,  h>lf-lMi(.  nnil*r- 

(TTjunil^   '.:,  loiiit,  iw'i'Iltllii  abo-vp  Honi  3,  tkakanl,  Dar-bnlf  nbvva 
>(ill:t,  QToUl.ihnw  nr(tiiBlM>vp(rj||>,\iilu>H<.fOUr-nfUm>li»TaKill| 

to  one  ineh  deep,  the  lesser  depth  on  heavy  soihi 
and  the  greater  depth  on  the  Ughtc-r  eoil».  Th« 
sfiedingifldoneaaearly  as  possible — the  Brat  of  May 
for  New  York  coniiitions — ^in  rowa  twenty-eight 
to  thirty-five  inches  wide.  The  young  plants  will 
appear  in  ten  to  fourteen  days.  A  regular  beet  drill 
may  be  uned  or  thy  eyven-iiich  eleven-hoo  grain 
drill.  The  part  auwn  \b  &  fruit  and  generally  con- 
tains thn>o  to  five  Beeda,  half  of  which  should 
f^rminate.  Since  two  or  thre«  plants  springing 
from  one  seed  cnut«  diHit^ulty  in  thinning,  attempts 
are  now  being  made  to  breed  fruitn  which  conlnin 
but  one  .leed. 

Salwrjumt  tare. — Th«  object  of  wide  mwi^ 
twenty-eight  inches  or  more,  is  Lo  facilitate  the 
one  of  machinery.  Sinca  land  is  low  in  price  and 
labor  is  high,  the  aim  should  be  to  grnw  the  maxi- 
mum number  of  planta  in  a  row  and  have  as  few 
rows  ss  HM'tNuaary  Ut  the  acre  and  thus  rudace  the 
cost  of  production  to  Ita  lowest  point  par  ton.  .\i 
least  30,fHX)  pUnts  should  bti  grown  per  acre.  The 
plants  should  be  thinned  to  one  in  a  place  a«  swa 
as  thity  have  fonr  leavNi,  or  if  thinning  cannot  be 
Acrumpliab»rl  on  time,  they  Khould  bo  bunched  by 
cutting  out  all  plants  except  a  littlo  bimch  evttry 


PU.  TBI.    lUDiEla.    On  th«  [(ft.  rmieht  eenUT.  ilogJarn^wiii 

mnltlplv  Brown. 
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six,  tiight  or  1*^11  inches  as  ri'iitiirwl.  or  hy  running 
the  weeder  arroaa  the  rows.  tiiiiKlinif  to  onu  plant 
may  liw  d«re  laUtr.  Twii  |»lanw  kIiouIiI  not  Iw  left 
clumG  together  The  dJslanvi-  iu»uii(l>?r  varit's  with 
the  il  liferent  v.irJatiiis,  kI"*"-'*  nfd  tiinkard.s  iviiuir- 
iiiH  more  space  than  tht"  long  varieties.  Shallow 
cultivutiun  uliuulJ  ixmin  aa  cixm  as  tbt  ruwa  ant 
diHcernible  and  !»  mttintainw!  every  seven  or  ten 
days  until  thu  tops  nu-t^t  in  the  rowa. 

As  siwn  )ui  the  |)lttiiU  iim  thinned  thi>/  should  re- 
ceive an  applicnliim  of  Hfty  pounds  of  nitrnto  of 
eodL,  which  mny  lie  mixed  with  20(1  poiindn  of  oalt 
or  with  florae  acid  ph-^sphate  to  giv*  it  bulk.  This 
ehoultl  be  appHud  nuur  the  plants,  but  not  on  the 
leaven, f)inc«  it  may  bum  them,  and  should  be  culti- 
vated in.  A  second  a|i|iUciitioii  may  hi  (;iv«n  two 
n-««lui  Utt>r. 

Miingi^l.t  do  well  after  cloTur,  or  after  an  inCor- 
tUl«d  crop  whic^h  tine  heen  w^lj  munitred,  &i  cab- 
bages or  com,  or  aftvr  a  erain  crop.  Sod  land 
should  be  plowed  one  year  boferc  growing  mnagcbi 
on  it. 

HarvtMing  ami  tUirinij. — Muoki'Is  iirc  iMually 
palled  by  hand,  the  tops  twiateti  otf  and  the  roots 
Btortid  in  root  coilars  or  in  pilt.-R  in  the  Held.  They 
should  be  harvL'Kted  when  dry  and  shuuld  not  tic 
roughly  handled.  Sugar-boft.':  are  ci.n«;raily  plowed 
oat,  or  a  beet  digger  ia  u»ed.  Whtn  pittwi  in 
the  field  the  pileH  nre  covt^red  with  strjiw  .ind 
ioil  to  a  SullicicnL  extent  tu  prevent  injury  from 
rain  or  front.  It  a  important  In  keep  beets  cool  in 
atoragu  und  sse  that  thi<y  are  w^LI  ventilated. 
Freahly  hurvtHtei!  manKula  t«nd  to  nrodnoe  "ecour- 
ing"  in  stock,  huii('«  i  t  U  not  uil  v  ittanio  to  fe«d  tbem 
until  they  have  been  stored  for  a  few  weekit. 

Fff.itiitif  mnngrh. 

Manuwk  am  grown  for  sbcK^k-ft'eding.  The  valu- 
able ingredient  Ihey  contain  is  dry  matter,  which 
ia  nlmiist  entirely  digestible  and  ia  comparatiwiy 
easy  to  digesL  The  method  oi  feuding  them  ban 
been  to  use  tbeoi  as  roughage,  but  owing  tu  their 


PIe-  n>.    Beet  tender. 

watw;  natiirs  and  the  oa^e  with  which  nilage  can 
b0  piodiKed  (n  many  part*  of  thin  country,  the 
general  o])inion  ia  that  the  latter  roughage  is  th« 
mere  economical.  liecently,  certain  Daniefa  cxperi- 
ments  have  shown  that  maugeU  cun  be  regmrdod  «a 
concent  rate' 1  ft^etLi  with  a  large  amount  of  wat«r 
proaest,  and  in  conipa-hi-naivu  trial*  it  watt  shown 


that  for  milk -production  one  pound  of  dry  matter 

in  the  form  of  mangela  (eitoal  to  aboQtelKht  poimda 
of  rwU]  wax  n»  $^od  as  ono  pound  of  com  neal, 
and  that  Ihia  was  true  In  boUi  caaeH  when  mangda 
wiTe  itubittitiitod  for  three  pounds  and  soreB  pooBds 
of  grain  in  the  ration. 


FU  »>.    BMtdiicn. 

When  fed  to  cattle,  mangels  are  unually  "pulped' 
or  grated  to  irregtitar-shaped  pieces  about  1hr<«> 
fourths  of  an  intli  in  sixe.  Uriligh  fi-v<)«r8  frwjuently 
mix  the  pulped  rooU  with  chaffed  hay  or  straw  and 
let  thi^m  stand  twdvu  honra  before  feeding.  Vat 
sho«p  th«y  are  cut  into  finger  pioeM,  or  el»e  alioed. 

Kntviifi,. 

M^mgeis  ha\'e  f ew -tranblea,  and  sbonid  any  occur 
which  cannot  Ik<  conlr»)lwl  by  good  tillage  and 
good  rotation,  it  will  be  belter  tu  abandon  tiio  crop. 
The  di<itaM>9  nnj  tho  samo  us  thoso  of  the  suear- 
beet  [which  6ee]. 

Paranip,   Pasiinam  tativa,  Linn.   UmhtOifrftf. 

Thif  plant  is  bit-nnia!,  and  is  grown  for  its  thick- 
ened stem  und  root,  which  ia  asi^d  for  human  food 
and  for  stock-feeding. 

The  pnninip  wan  nonbtlen  known  to  th«  Greek* 
and  Homans,  and  it  haa  figured  in  most  of  (he  IM^rb- 
ali^  writti-n  aincv  tht-  «ixtevat^  century,  ahowing 
that  it  won  well  known  and  was  used  as  food,  tt 
waj  di.^.Ht-minAtt'd  in  the  Wv.nl  ImliM  by  IG&l,  was 
cuUivuted  in  Virginia  as  early  as  IGOK,  and  waa 
grown  in  other  colonies  lator  in  the  sane  cenbir;. 
Thelndtnntiof  wc*tcm  Now  York  cnltiv.ntwJ  it  in  the 
eighteenth  c«ntnry.  Wherever  it  has  grown  roadily 
it  hn»  tended  tuc.icape  from  eultivatioB  and  becona 
wild,  idlings  from  wild  plants  will  MBiQDe  the 
characteristics  of  the  cultivated  forms  tinil«r  favor- 
able conditions. 

The  plant  is  generally  considered  to  ba  aaativa 
of  tho  Old  World,  but  it  haa  heen  bo  videlj  dissenu- 
nated  that  it  ia  found  wild  in  many  regions.  It  ta 
gruwD  to  some  vxtent  in  Europe,  but  ia  raised  only 
Bparingly  in  this  country.  !>inice  the  root  j^mwa 
entirely  below  ground,  it  is  diflVmlt  to  Harrcst.  and 
being  small  in  compariuon  with  other  routa.  Iiotk 
in  siie  and  in  yield,  it  Is  not  likely  to  be  growfl 
oxt«nsivi>ly  for  stock-feeding. 

The  average  percentage  composition  osually 
given  13  water,  86.^ ;  ash,  0.7 ;  prctvin,  l.>} ;  crads 
fiber*  1.0 ;  nitrogen-free  extract,  10.2 ;  Hhtf 
extract,  0.2L 
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The  paranip  in  srown  usually  on  strong  loams  and 
«veii  un  clay  udil^  Tli«  dutailit  of  culture  art>  simi- 
Inr  tn  those  Kiven  for  cariuts  [which  iw*].  [t  ia 
Jmportnnt,  hovovor,  that  the  seed  shftll  not  be  aioto 
than  one  year  old  and  thnt 
itljfsimii  near  thf  surface. 
Poor  to  Hix  pounils  arc  rt- 
quirvi]  ti>  well  an  acre. 
Since  thu  roots  arv  nut 
injnred  by  front  when  li-ft 
in  ih(\  (Tnmnd  ovor  winUT, 
harvesting  may  be  dtft-rred 
anlil  ^prin;;,  if  dcsiivil. 

At  the  present  time  there 
are  a  few  well-recoKnized 
varieties  uhich  ura  «m' 
braced  in  two  main  types  : 
U)  lh»-'  lon^  typo,  whir-h 
includes  the  Hollow  Crown 
or  Stndont  variety  and  ita 
strains ;  (2)  the   short   or 

Tonnd  tyi>e,  which  i^^  of  comparatively  recent  in- 
troduction.  Both  of  thtflc  typiw  am  found  wild. 

Sug;ar-beet.    HeU  iiiigttri*,  Linn,    ('tienopodiaeta, 

A  mandrel  developed  for  the  prijdut'twn  of  *ilj{i»r, 
and  a  product  of  the  pajut  century.  &>  far  att  cul- 
ture and  ii«t>  a«  *took-fo>M!  ia  conci-rned,  it  w  similar 
to  raangttl,    [See  e^parale  article  on  Sitgar-btei,] 

Turnip.  flrit*jruui,«p.  Cneijerir.  Fipi.77S,7.*!4,78S. 
Tiirnip*  ar#  gntven  for  tiieir  thickeDtt)  roota. 
which  ar«  formefi  during  th«  lirxt  jvar  of  ^owth 
and  are  used  as  food  fur  ittock.  Tlie  nanne  "turnip" 
Is  here  iiswi  in  iU  widest  si^nao  and  erahraces  tie 
common  turnip  (ftrantiVvi  Rnpa^  viir,  deprcMO,  DC), 
the  rutabaga,  aSwediiih  turnip  [tiramca  Vampe«lri», 


even  in  individuaJs  of  the  same  viiriely.  luring 
modified  by  vari:ilioRs  in  the  [ditntit  tlieniH^lves,  tha 
Botl  and  the  method  of  eultivalion.  .\s  ueD&Ily 
grown,  tht-y  ar^j  mgardwl  as  binnnial  plant*. 

In  thii*  diMnstiion  it  i»  prtipoiied  to  treftt  all  thr<>o 
tyiKs  tinder  the  one  heading  hecaaee.  alth>aui;h 
hotanically  somewhat  dilftrL-nt,  thvir  wte  and  the 
methods  of  culture  are  »imilar. 


( 


\ 


^V 


■■Si 


Pic.  Tie.    SlDKk  ana  muiuplo  ciovu  on  tuniiM, 


irar.  rulabaiia.  DC),  and  the  hybrid-turnip  (Bras- 

Kjai  fiajHi,  vnr.  hyhrhtu,  F'rawr),  all  «f  whi<;h  bi>- 

!onp  to  the  same  family 

as  the  c.%l>t)iij?.'.    I.tlsu  tiht! 

mangel  they  Ponaiiit  of  a 

thickenH   hypopotyl  and 

pririury  nii>t.  the  relative 

proportions  of  whiehvnry 

in  dilTeritnt  varioti«i(  and 


PiZ.  714.    Tninlp*.  •b»wiB||  BMk*.     BtglnalnB  at  l*fl,  lan(,ia«iliam,  aliorl.  hbamt  (right-) 

Hiiiory. 

Acwrdlng  to  Dc  Candolle,  the  common  turnip 
(BrnMica  Ktipa)  and  the  rnlabasa  (nraaica  Giin- 
wttrii.  var.  ru-lnhiga)  are  native  of  temperate 
Europe.  They  Were  iliKsomlnated  in  Europe  prcvloua 
to,  and  in  Asia  after  the  Aryan  invasion,  Turnii^n 
wfri'  introdac^id  from  ^pain  to  M(»xi<?o  as  early  a« 
loSe,  and  in  ItilO  Straehey  reported  that  tho 
JaniLtitown.  Va.,  colony  gnrw  thcmntt  wfU  or  bet- 
ter than  they  wore  ^own  tn  England.  Miuon 
reporti-d  that  thny  Rrew  well  in  Newfoundland  in 
1617.  and  they  w^re  Krown  in  N«w  England  aa* 
early  a^:  in^S.  With  the  intr)dnclion  of  the  Niir- 
folk  four-ooars«>  rotation  of  tUTnii)a,  burtey,  clover, 
wheat,  into  Enfjlish  aRriMilturo  in  tho  middle  of  the 
cijEhtoentii  century,  tnmipe  began  to  be  commonly 
prown  for  etwk-feoiiing  in  Bntrlaiid,  ulthouKh 
this  prartire  had  then  been  b  vogue  in  partB  of 
Eurn|ie  fursomulime.  Thus  far  Am>-ricnna  have  not 
been  much  interested  in  lhe«!  crop*  except  to  a 
small  extent  for  garden  puriMWea.  k  larjfe  number 
of  the  variotiex  ^to'wn  are  of  Euroin'an,  cbititly 
liritiiih  oriifin,  and  the  qnestion  may  be  rallied  as 
to  whether  varieties  jwU-ctc^  and  di'Velo|N:<J  for 
American  conditions  might  not  be  muth  morci 
satisfficlory  mid  th^n-by  encouragis  the  Krester 
development  of  these  root  crops. 

Gcvgrnjikicai  ditfrOfiition. 

TBrnips  nre  grown  mnat  cxlenaively  in  cool  cli- 
Xoates.  They  reach  their  hijjhcitt  d^Vi'lopmn-nt  in 
aortherti  Kurope  and  the  United  Kingdom  and  do 
well  in  northern  I'niti-d  SlaU'S  and  Canada. 

Composition  of  tumip». 

The  average    percentapo 
friven  iff: 
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Id  rv^nl  to  the  distribution  of  the-  dry  matter 
in  tiirni|)f.,  Wood  and  Bhitj-.  of  ('Jimliriilj;c  Uni- 
veraitj  (t!ni!land),  rvjiurt  aa  foIIuwH  : 

"Thu  linllw  fshown  in  FIr.  77S]  of  gi^n-top 
yeligw  turiii|H  from  the  Rami'  Auld,  witci  eurn 
wtfigh^wi  and  Iht'ii  cut  ill^o  horizuntal  Blitzes.  The 
top  and  bottom  pieces,  I  and  2,  Wi^re  not  farthiT 
divided.  Thi}  other  eliccfl  w«re  «ut»divid(Hl :  :j  rup- 
rasants  a  ring  around  the  .lecond  Hiice  and  4  tK- 
central  pnrt  <rf  tiie  Knnii-  hIIcv.  Similikrlr,  5  rep- 
resents tb(t  outside  ring  of  the  third  slice,  6  a  riiiK 
inside  that,  and  7  the  insidn  [lurt  of  thu  tiicv.  In 
thtfl  way  i^avh  turnip  wsk  <livi(lt<d  into  twclvii  dif- 
ferent sectiona  from  top  to  tail  and  from  rind  to 
core.  Thrco  othur  bulns,  rcpr^wnting  two  differ- 
ent varietidfi,  weru  divided  aiinilarly  but  in  a  nim- 
pler  manriiT.  Th^-ao  gavu  n-eulU  in  gcniTiil  iigree- 
niL-nt  with  what  is  Hhown  In  Pig.  77fi.  In  alt  theae 
fiaraplw  only  the  dry  matt*-r  v/h9  d«t4.-nriiiii<d.  Th« 
r^iulW  may  he  siimitiariuK)  as  follows: 

"(I)  The  upper  half  of  n  turnip  contains  a  higher 
ncreftntapi  of  dry  matter  than  tno  lower  half.  This 
18  in  direct  oppomtion  tu  thu  common  opinion  that 
thu  undur  half  in  the  nuhi-r. 

"(2)  The  outside  part  next  the  rind  (j*  richer  in 
dry  matter  tluin  Ihn  i[tn»«r  part.  M  we  proceed 
frum  thu  outside  toward  the  center  the  dry  matter 
falls.  Thia  la  true,  no  matbT  in  what  dirv'etinn  v^ 
pr<Kw4,  hut  the  difference  from  crown  to  center 
18  Rreater  than  the  ditfcrvmiv  found  in  any  other 
directiun. 

"This  anatv-iia  show»  that  a  samplt)  taki.-n  from  a 
torn ip  by  boriiiiriraii  rt<pr«iuntunly  upproximutely 
the  composition  of  the  turnip.  In  ord'er  »ccunit*ily 
to  obtain  it«  compotiltLon,  the  whole  turnip  would 
require  to  be  used,  or  at  any  rat«  a  wed^e  pa»«inii 
through  Iho  cvntcr  from  top  to  tall  would  requiro 
to  be  taken  from  it." 

7^  dutinctioni. 

Same  of  thn  difforoncm  botweon  common  tnmips 
and  rutubugus  are  brought  out  in  the  following 
table: 


Donne  th«  <<econd  year  both  tamips  and  mta- 
ba;;as  .wnd  u|i  a  strung  ateni  which  b«ai8  11UI17 
branches.  The  leares  produced  at  this  time  ore 
fTi^nerally  bluifh  gr****"  and  smooth  in  both  caw«. 
The  floweni  of  the  rulaba|pi  type  art-  mufh  l:k« 
those  of  the  cabba^,  betn|{  large  and  creamy  yel- 
low, with  long  «l&wa ;  thoM  of  th«  turaip  type  ar» 
more  like  the  HowenH  of  the  mttfltanle,  being  rauUI 
and  flul fur-yellow,  and  short-clawed.  Thus  far,  no 
ono  has  Found  any  mnrli(.-d  distinguishing  fcuturm 
of  the  seeds  of  theite  typ4«.  aUhouich  it  is  now  po^ 
viblv  tud«^U>ct  TKHMJM  of  L-harlock  or  wild  miutard  in 
a  sample  of  turnip  or  rsbbug«  seed  and  to  cJistin- 
ffui.ih  iH-twf^T  st'eds  of  turnip  and  cabbage.  For 
data  on  tfaia,  consult  Llulktin  No.  29,  llnit«d  States 
Ifepartmunt  of  .AtrricuHure,  Division  of  Botany. 

Aa  mentioned  clwwherc  (pngL-  540).  a  hybrid- 
turnip,  or  cross  between  a  rutabaga  and  a  common 
turnip,  may  have  ih**  charat't*ni  of  either  [Kirvnt 
blended  in  any  number  of  wuys- 

BolaniniJ  rrlaiioat. 

In  auvtrral  of  thu  Brawicaf,  tu.dection  of  plants 
for  economic  parposep  hoH  been  so  long  continued 
that  tlw  de.*u?fEidant-4  of  an  original  plant  are  now 
HO  divente  that  they  may  be  regardi^l  M  ditttnct 
species.  The  original  plant  from  which  the  nita- 
baga  hai:  he^^ndcriwd  m  heM  bysomt^  to  havi>  bi^^n 
the  result  of  a  croee  between  the  wild  cabbage 
and  th«  wild  turnip,  but  cuch  ha^  not  yet  bcvo 
proved.  This  plant  (ffroMwa  campettri*),  howvTcr, 
has  givtcR  rine  to  »f vi^ral  othera.  among  which  may 
be  mentioned  the  colza  or  rape  (firocnm  eampatrtM, 
vnr.  nl^iJ'iT/t),  thu  bttst  oil  plant  of  Karope,  annual 
in  duration  and  devotojied  for  ita  seed*  (fUM  undor 
0U4t<irina  planU);  and  Itratnot  rampetlria,  tar. 
rutabaga,  DC  which  is  biennial  tn  duration  and  has 
bf*n  dtiveloped  for  its  roots  for  stock-feeding.  The 
samL-  divvmificatirin  i,*  own  in  the  case  of  the  wiM 
tomip  Wrassiea  liapa).  liroitica  /fu;a.  var.  uteifrra, 
or  the  thin-rnoteii  turnip,  is  an  aamial  grown  for 
ita  seeds  to  furnish  oil,  while  ftnuiwa  Hapa,  vur.  ilt- 
pntta  a  grown  for  its  thickened  root  and  is  bienn  iai 


Pir»t  fplinge  leaver 

C<ilar  of  Ibavm 

[.utur  luAVoa  prottuoed  the  Ann  j-ear 

N*ck 

Position  of  leaVM 

Period  of  groirlh 

Flowen 

Boot! 

ried) 

Keepingquali^ofroota'    .   .    . 

Dfy-inatl«r  conUint 

ATorace  weight  of  "root*"    .  .  . 
Sise  of  seed 


TnmlB 


Rough. 
Graa«  gre«D. 

Cornrvd  with  roujfa,  hnnh  halri. 

Absent. 

like    a  rciaettc  In  the  center  of 

up[i«r  RUfface  of  the  "  root.' 
UnukllyOi:^  toISnilayii. 
Small,  uHoally  yellow. 


ths 


Usually  vntMith  on  Ike  aurfaoe  aad  ta 

an  nine. 
Saft,  umally  white   to  yellow,  mors 

of  ton  whits, 
Geniifnlly  pi><>r;    Khould  b«  ccinMirDud 

e&rly  in  tbe  eeosoa. 
5  to  10  per  cent. 
3  to  40  imncM. 
Small ;  2  to  3  pounds  onially  sowii  per 

a«rr. 


ItalAbBO 


Bouch. 

Bluixh  ffTMi.  «r  eorued  wHh  ablaiak 

whit*  btoom. 
Smooth. 
PrpHinL 
On    thi-   nvrk,    wbirh  Qaiially  sbowa 

well-do  fined  loof-ecani. 
tlnually  90  to  ISOdaja. 
Largirr,  bvS  yellow  to  pate  oraas«  ia 

OqIot. 
Uraally  Tough  oa  tha  rarfao*  and  Um 

p«r»et  in  forn  and  oatlia*. 
Fimw,  whita,  yaOov  or  oraafe^  nan 

often  yaSlow. 
Generally  g«od:   eaa  be  kept  antO 

•prinjt. 
7  t«  12  per  cent. 
16  W  fiO  euncee. 
Lai^r  ad  darker  Id  eolor ;  4  to  5 

poanda  anally  a^wn  p«r  aer*. 
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in<luroti'>n.  Thcr«lalioii«hij.nf  thtseplantsttoMich 
other  anil  Lu  the  hyt>rid-Lurni|H;  in  tifaown  graph- 
ically l>*!ow  : 


Briutita  tamptMlrU. 

Hairy  Icatu*  whvn 
yomiE.  ffnootb  laavm 
irlMD  older  (aaid  to  Iw 
a  rriMA  iMtwMn  wHil 
cabbiv  and  vt'M 
tanrip). 


.Branifa  tanptttru,  var.  off- 
(Cn-a. CoJia  (ir  fape.  Annual. 
Unrwn  fnr  Hei<i[ii  anil  nil. 
BmI  oil  plant  of  Europe. 

Bnutieit  Wamfitfltia)    rafa- 
higu.  DC. 
Hatab^a,  Swt>«]i«h  tumi]i. 
BI«innlfLl.    (Jfown  for  "root*.'' 


fBrattica  Jttpc,  var.  vltiftra- 
Aonunl ;  win  roiit.  Cr«wo 
Bi^uira  Rapa.  for  i««d  and  oil. 

Elair;  leave*  al  all  J 

I  HroMtiea  Raja.  var.  deprtua. 

I     BipnninI,  normally,  Orown , 
^for  Ita  thickened  "  root." 

daiaifitation  of  i>nrM*i«. 

Turnips  are  claMilieid  commercislly  according  to 
their 

(1)  Shape. 

®  Sha|>e  of  the  nppcr  part  of  the  root. 

(3)  Color  of  the  upper  part  of  the  root, 

(4)  Color  of  tho  ll«tih. 

(1)  ^hapo.  Ttirnipc  unt  said  to  ho  flat  when  the 
Tidth  of  tuber  u  one  and  one-half  tim««  tho 
depth ;  globular  when  the  vrown  and  lnutu  are  du- 
pr«»4i^Hl  \\\ic.  a  Kl'>hf',  but  thti  width  b  litfs  than  one 
anJ  iMi»-half  liineji  tin?  depth  ;  round  when  sphori- 
cnl  in  oatline  in  all  directions  :  tankard  when  thu 
depth  in  low  thnn  two  and  one-half  and  more  than 
one  ari't  tfne>-half  timett  the  width  and  th«  aidt^  arw 
parttlli'I:  omd  when  the  depth  is  leaa  than  two  and 
cno-half  and  man  than  on<;  and  ont-half  timeB  Iho 
f!;r«att!Rt  width  and  tb(?  nideH  are  not  parallel,  bat 
tapf^r  towani  Ow  Uip  and  iMttoin ;  lonj;  whL>n  the 
Icm^h  ia  over  two  and  one-hatf  timea  the  Krealext 
wiiith ;  h.ilf-lonii[  when  the  roota  taper  from  tho 
ahoulderx  tu  tht-  rtmt  Imt  tin-  It-ngth  in  It**  than 
two  and  one-half  times  the  width;  cowhflra  when 
the  rooLR  aru  twitti-d  like  a  cow'it  bum. 

(2)  Shape  fif  the  up|)er  part  of  the  root.  They 
may  be  "fInt-tfipiitKr  nr  "n7iind-t'ipt>td"  UL'^-online 
to  the  shape  uf  tho  upper  part  of  the  rout  and  the 
character  of  the  shoulders,  .\  concr^ive  or  dcpreiwiyl 
top  i«  olijwtlunjilile.  wiw  it  |KrrinlU)  tlw  lodt;ini>iit 
of  wat«r  and  encoura^ett  dii>4.<aB««. 

13)  Color  of  the  opper  part  of  tli«  root.  Roots 
are  said  to  be  wbite-,  yellow-,  green-,  bronse-. 
icray-,  purple-,  red-  or  black-topiM^d.  The  ttrm 
"grey  vtone^  is  alao  applied  to  roota  having  the 
upper  part  mottled  with  Kreea  and  purple  atreolui. 

(41  Color  of  llMh.  Tho  llwh  is  tpmerally  whitu 
OF  yellowiah.  BotJi  colora  aro  foand  in  common 
turnipA,  rutabagu  and  hyhrida. 

Tho  varieties  of  tttrnipn  a»ed  in  the  garden  give 
too  low  yield  foriitock-f<'i!ilini;.  although  thry  are 
•ometimoi  sown  brondcaat  aftvr  an  early  crop  of 
potatoe*.  peaa  or  other  crop.    For  the  latt«r  pur- 


pose the  Gold«n    Ball.  Pom<.Taninn  Whito  Globe, 

Cowhom  or  Mammoth  I'uri>le  Top  arm  fnyinmtly 

sown.  For  sowing  for  n  main  crop  some  of  the 

cattle  turnips  grown  in  Great  Uril^iin  are  recom- 

mfniied.  auch  an  Imperial  Hreen  (Jlobe,  I'urplc-top 

MammuLh.  Dcvonshir«  Gn.-y  Stone,  B*<1   I'-iragon, 

Ri.-d  iJlobe.  some  of  which  yielded  al  the  Coniflll 

Ex|K>riment  Station  in  1904  at  the  rate  of  twenty- 

fivv  ton«  per  acre  in 

foar  months  after  how- 

ing.     Among  hybrid- 

tamipfl     well-known 

varictieifl  are  Foeterton 

„       ,      „  ,  Hybrid,  Aliurdwia  Yel- 

...-^^   u  J  ™    iii«.        and     tommonwealth. 
nial.  Grown  for-roou."       t-ar^on    llonocr.    Pah^ 
Hybrid.     .Among  ruta- 
bagas, thero  oro  many 
fltraioH  of  the  Uonarch 
or  Elephant,  the   Im- 
proved Purple-Top,  the 
Urn;;  Island  I'nrple-Top, 
the  Large  Wbite  rutabaga,  Ureen-loji,  Kninze-tup. 
Unfortnnat^rly,  in  turnips,  as  in  mangels,  the  aim 
in  the  develr^pment  of  variotio*  wenw  to  have  been 
to  Bcluct    for   non-fii»t;ntiala,     It    mattera    little 
whether   a   nitaliiE'i  i»   purpUvtopped   or  gretn- 
topped.   It  do«i  matter  whetiier  it  yields  twenty- 
five  ton«  of  nn'ts  lonUtining  8  per  cent  of  dry 
matter  or  twenty-five  tuns  uonluining  12  periMint, 
and  it  \»  on  thin  line  that  future  efforts  in  the 
developmi-iit  of  v&rietiea  moat  be  concentrated,   .\s 
mentioned  in  tho  ciue  of  m>tngele.  the  only  method 
practicable  for  the  improvement  of  tnrnips  and  the 
BeWtion  i>(  "mother  rooW"  for  seed  production 
s««ms  to  be  to  take  out  a  core  or  plug  from  each 
individual  niat,dt^ttTmino  the  amount  of  dry  matter 
in  the  same  and  retain  only  those  rootn  which  are 
rich  in  dry  matter.  When  varieties  are  valued  and 
catalogued  en  their  pi-rformuncD  record,  aa  iaet 
horaea  and  dairy  cattle  now  are,  it  will  be  easier  to 
givv  advice  as   to  the  variety  which  sho'ild   be 
grown. 

Culture  of  lurnipg. 

JxtW.-The  bo«t  toils  arvfrec-working  lvanu,ricb 
in  organic  matter  and  in  good  tilth.  Common  tm^ 
nipfl  will  thrive  on  the  lijcW-r  luams,  and  the  ruta- 
bagas will  give  higher  yields  on  the  medium  to 
heavy  toama.  allhoagh,  if  well  supplied  with  mois- 
ture and  muntin^good  croiw may  hi^  grown  on  li^ht 
friable  eoils.  Stiff  clays  are  unsuitable  beeauite  of 
tho  diSicolty  in  securi'nf;  a  tine  need-bed,  which  irt 
easeDtiol;  and  light,  ssndy  and  gravelly  soib  are 
obji^innable  htvaune  the  yield  is  low.  The  root 
sptt'm  nf  tumijis  ifl  mainly  in  the  surface  soil  and 
the  moiatiire  supply  at  this  point  in  the  sandy  soik 
i»  likoly  lo  fail, 

Climatt.  Climate  is  of  more  importance  than 
soil.  For  perfect  development  a  damp,  rather  dull 
climat«  seems  to  be  best.  I'nless  the  rainfall  la 
well  distributed  throughout  the  growing  pt'riiKl, 
the  plants  are  likely  lo  rocvjvu  a  check  from  which 
they  may  never  recover. 


650 


ROOT  CROPS 


RCWT  CROPS 


Prrparatum  of  the  land.  (See  A/anjrf/j.]— Empha- 
gh  mu«t  be  Uid  on  tlip  ruresaily  of  thorough  prep- 
aration of  the  land  unil  sucuriTif;  Onu  tilth.  I'hus- 
phatic  ftirtilisem  with  barnyard  manure  aregpner- 
alty  profitftblft,  400  tn  600  pounds  of  acid  phosphsto 
per  acre  betufi  apiilit»l  in  adilitioa  lo  ten  tons  of 
larm  manure  per  EicrLi. 

Stediag  (iirniV.  -LarRe,  plump  aeed  prodaccs 
wry  stTonj;  plxnti*.  Twn  am)  on^'hiilf  tn  live 
pounds,  averaip*  four  pounds,  of  seud  per  acre  ia 
ORUHUy  Bown  in  thip  case  of  rutabapaB  and  hybrids ; 
and  two  to  fonr  pmaniJH,  Bveriige  thr«)  prrands,  per 
&cr«  in  the  case  of  comroon  turnips,  whon  the  rows 
am  tweaty-soven  JdcIlla  apart,  htsus  would  do  if 
we  could  be  aure  thfit  the  flea-beetW  would  not 
kill  many  of  the  planU.  The  seed  should  bv  sown 
at  a  dt>ptli  of  one-half  to  thret'-fcurthH  inch,  usually 
the  former,  but  in  a  dry  aflaaon  the  lattor  may  ho 
better.  It  can  readily  lip  sown  tf>rt  doop.  The  t&- 
sulta  obtaia<Ml  during;  the  past  two  years  at  Cornell 
Univuraity  show  that  si>wing  on  May  11  gave  over 
100  per  cent  better  yitld  thaa  sowinc  on  June  12, 

rftinninj.— Til*  yminii  plants  cuhili  iipiilwiit  four 
days  after  sowing  and  ar«  ready  for  thinning  in 
thn^o  or  four  wt'oki*.  Tho  stand  of  a  root  crop  has 
great  inllufince  on  the  yield,  and  to  ftwiire  moro 
plantH  ptr  acre  it  has  been  nrcfd  to  make  the  rowa 
clostir.  This,  howisvur,  climinatc^s  the  use  of  horee- 
prtwer  machinery,  necesaatatinp  hand  labcit  and 
renderini;  the  crop  unprofitable.  In  the  ra,-w  of 
rutabagas,  2li.i!HX)  to  30.000  plants  must  be  grown 
per  acre,  and  with  common  tiirnipR  rather  more. 
Twenty-eeven-inch  rows  are  better  than  twenty- 
foor-inch,  and  thirty-inch  rows  ari^  <!njsic-r  to  culti- 
vate than  twonty-ecvcn.  Some  of  tho  di^aacea 
advocated  are  cnnBiderod  below  : 


SfMncb  rovs.  plaata  14  iactMs  amnder 
24-iaok  rov*.  plante  12  In&hea  aionder 
87-inDb  ruin,  plsitta  LO  Inohw  vundcr 
SO-iach  nyn,  planta  8  iuobco  iuuD(I«r. 
SO-iaeh  rows,  plnaM  7i  iaf.bea  Munder 


Ho.  i>r  iilKnu 


19,4S0 
21.780 
23,282 

87^8 


Aj  with  mang<>la,  it  la  rt>iuumin«<nded  thiit  the 
effort  be  mado  to at'cart*  the  maximum  yield  per  n>w, 
and  tliu  use  of  thirty-inch  rows  with  plants  Mven 
to  fitrht  inches  asunder  in  the  row  ia  8iij;p'j^ted. 
The  common  tornipa  may  bo  left  fiw  or  neven 
innhes  aaundi>r.  Some  of  th^  advantafi>\i  of  wide 
rows  art"  btitter  air  circulation  among  the  phnts. 
which  aida  in  checking  fungous  diaeaaes,  and  fewer 
rnwK  to  cultiviLtt.'  and  to  thin,  with  a  comovpiitnl 
sarinK  in  labor.  The  object  ia  to  produce  roots  at 
the  least  cwt  ymr  bu^ihel.  [nterttUairu  nhouM  be 
given  every  aevcn  to  ten  days  until  the  foliage 
neetn  in  the  rows. 

Hanfiliiiij.  —  The  rnota  are  uimally  pulled  by 
hand,  and  the  necks  and  tons  cut  off  and  left  in  the 
field.  Tho  root*  are  HtortHl  in  root-t^llHrti  or  pits. 
Siace  theae  roots  can  withetand  more  frrat  than 
nangels  and  are  usually  oded  oarlicr  in  the  season. 
they  are  stored  after  mangels  are  harvested.  The 


roota  should  be  dry  when  harveat«<l  and  pitted, 
and  good  ventilation  and  a  low  t«mpuratur»»bouM 
be  maintained  in  the  storage.  In  (>reat  BritaiD 
common  and  hybrid-turnips  are  fre^nently  con- 
sumed in  tho  field  by  folding  aheep  or  young  atoek 
on  them.  This  practice  haa  bMn  uaed  to  a  emsU 
extent  in  soma  part«  of  northern  Unitnl  Statoi. 

L'km, 

Aside  from  their  value  for  cattle-feeding,  there 
ii*  soTni'timi«  a  market  for  the  hi'tt<*r*|iiaiily  ttir- 
nij-s  for  human  cnnanmption.  Late-eown  and  not 
too  large  rutabagas  are  barreled  and  shipped  lo 
mrK^t  of  tho  large  citien  in  the  North,  but  for  sucfa 
purposes  varieties  required  by  the  different  marheta 
should  Iw  secured, 

Enemiei. 

Clubroot  or  anbnry  {Plagnuidiopkarit  Irrartiea:), 
eometimeedot^coneiderable  injury.  For  troatntMiU 
see  Cabbage.  A  itoft  rot  due  to  a  bnctoriiun  {BetU- 
IiLK  atrnttn'onu,  Jone-s)  ha»  l>aen  doing  aerioiiB  inJDr7 
to  thi;  crop  in  Hume  of  the  northern  atates.  It  is 
moat  aeriuua  when  a  crop  has  reached  maturity. 
Lite  sawing  or  s|«et«ly  connnmption  of  tho  crop 
seems  to  he  tho  only  mean^  of  combating  it.  A 
brown  bacterial  rot  {pKurlainana*  eampf»trii)  fre- 
quently ravages  the  crop  when  Ibc  cruciferous 
plants  are  grown  too  clnnely  together  in  the  rota- 
tion. 

The  flea-beetle  {Phj/tloirrta  rilfiila).  mentioned 
under  cabbage,  frequently  destroys  the  young 
plants  and  ii«cefl«t&tes  rceowing  of  the  crop. 

Early  nowing  and  plonty  of  M»»d,  a  EOod  rotation, 
having  the  soil  in  the  best  of  tilth,  limingt  nasurioK 
and  limelinw:!  in  doini;  the  work,  wilt  p^nerally 
put  the  planta  in  such  a  condition  ibat  they  wiU 
safely  with.itand  most  of  the  diseases  and  in^vct 
attacks, 

Root  CclUrs  and  Storage  Housea.   Pisa.  788-789. 
By  L.  a  Corixti. 

Well-conetmctcd  pita  ore  more  dtturable  for  the 
storage  of  both  fruits  and  regetables  than  booaa 
cellars.  All  olfense  from  4ocaytng  r^«taU««  ia 
thus  r^'moved  from  the  dwelling,  aad  as  a  rale  a 
lowtr  and  mor*  satisfactory  tMnpsratnro  for  tho 
storage  of  such  product*  can  be  maintained  in  root 
rellure  than  in  houm;  cellars.  The  IriflinK  t;x])ens« 
involved  in  the  construction  of  a  satisfactory  root 
cellar  Rid  the  valne  of  beets.  turnip-H  and  carrots 
as  stoc-k-f>HNl.  should  command  much  fnvatar 
attention  for  the  root  cellar  from  Bt"ckinen  and 
dairymen  than  hiis  bi>»n  givt-n  it  in  thU  country. 

In  view  of  the  character  of  the  products  t<i  be 
storinl  in  a  rw>t  cellar,  cheapness  of  coastnctioa 
Ls  essential.  The  less  expensive  the  conatraction. 
that  at  the  same  time  will  be  coDvenient.  an) 
have  a  iBasunable  degnw  of  {Mnnantfiio^  the 
more  desirable.  Convenience  to  the  feeding  pUoe 
is  important  h(>c3.us('  of  th«  hulk  and  weight 
of  the  product  to  be  handled.  K-im  cellars  ant  as 
a  rale,  therefon.-.  when  practicable,  most  coovih 
nient  though  not  always  ie«st  expensive:.    If  roots 
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sro  to  l>«>  xtmii  c>xb>iiaively  in  thi»  fi>^in|*  of  dairy 
henl«,  and  if  it  is  poasi^iv  to  u»i'  the  bank  bftAi-- 
tacnt  BO  as  to  fill  th«  cellar  by  dumping  thu  r(ivt» 
from  the  Hour  abore  or  thrmiKh  an  aroa-way  from 
thenut«ide.  a  very  considerable  stivintc  i"  labor  can 

In  tlie  eonstruction  of  the  root  Cflllar,  wheth*'?  it 
bo  a  part  of  tho  bruk^ni-nt  of  the  barn  or  »n  imk^- 
puDilout  structure.  arranK^nients  ma»t  bn  madn  to 
provide  good  ventihition  by  admitting  vM  air 
from  willmut.  ui;cl  hy  mcuns  of  ftues  to  carry  off 
dampneas  and  warm  air  from  within.  Thu  ?iiii^ 
wsIIh  as  wttll  Sit  tli»  ItiHir  tihoiild  be  dry,  xnd  u.-]itli> 
ft  ift  mure  desirable  that  they  conBist  of  oarth  or 
mavonry  than  of  lumber,  thoy  shou  Id  b(t  f ro«t-[>roof . 

'QlMa  roituiromentti  can  be  attained  id  several 
ways,  amoui;  which  may  be  muntiont-d  tbu  liunk-|iit 
or  cave  oanstruction.  This  rccjuircs  the  making  of 
an  excHvation  into  the  Aide  of  a  hill  in  a  welklraim-c! 
plncu.  Such  excavations  shonld  not  hv-  lou  nide  t^) 
be  nfiunned  by  a  safe  arch  or  covert'd  by  pulcx,  or 
simply  with  rafu-r*  and  a  ridge  polo.  Whim  thii 
cellar  i»  wider,  it  is  noce«wary  to  uae  po8t«  and  pil-  * 
lara  to  support  the  ruof,  which  i»  undcsiratik*.  Th« 
l(;ngth  of  the  cellar  will  bo  dutirnniucd  by  the 
quantity  of  prodaots  tn  he  stored  or  by  the  natiirs 
of  the  lixratinn  in  whii-h  it  is  to  Iw  CHUistruct^il.  A 
piteif^lit  fett  wide  and  thirty  feet  long  will  hold 
700  buBhels  of  roots. 

Uulnrial*.  Now  that  concrete  is  eo  extensively 
ufieil  in  at]  huildinf;  work,  both  above  and  btdnw 
^ronnd,  it  is  thi-iight  thnt  a  pttrmanent  root  cellar, 
whethLT  an  adjunct  to  the  barn  iteiilf  or  an  iudt" 
pendent  structure,  can  he  constnictwl  muns  w-o- 
nomically  with  this  material  thim  with  Htone  or 
brick.  Simple  fnrmB  for  the  aidi-  wallnc^aii  Iw  matW 
from  roiij^h  lumber,  ati'J  IbtTO'if  cian  be  built  either 
over  rafters  stt  for  a  Hat  roof  or  over  a  low  ae^- 
ment  givinif  an  archid  roof.  The  ftidn  wnllx  noi^ 
not  bo  more  than  pis  or  sevi-n  inches  thick,  and  if 
the  span  of  the  roof  ia  nd  ovi-r  eicht  fw-'t  and  the 
layer  of  mrth  oVi-r  thu  concrcu?  is  not  more  than 
twelve  inches,  an  8-inch  wait  over  the  arch  will  be 
sulBcient. 

A  cheaper  hank  cellar  can  be  constructed  by 
using  postH  and  jdanka  to  hold  th«  mAdh  nf  the 
bank  in  place.  If  thf  onrth  \»  stiff  clay,  the  sides 
will  not  reqairo  sttpportinK  either  by  conci-otu  or 
hy  |>0!(t6  and  plunks.  If  pg^t«  and  boards  aro  used, 
the  roof  can  Iw  built  on  top  of  the  poeta  about 
twelve  inch(«  lvli>w  i\w.  i^'iioral  level  of  the  suit. 
sn  7vi  to  provide  a  gutter  at  the  side  after  the  roof 
frame  hafl  been  covered  with  e-irlh  and  sod.  In 
fact,  this  nrrangonienl  iit  desirable,  no  matter  what 
thu  interior  construction. 

On  lcT«]  sroand  in  localities  whum  the  winten 
arc  not  severe,  root  cellars  are  constructed  partly 
above  and  partly  below  the  aurfnce.  For  lnjuw.t  of 
this  kind,  concrete,  stone,  brick  and  log-crib  con- 
stmction  are  iuhkI.  The  kind  of  building  will  di'- 
pend,  nf  course,  on  the  use,  the  material  at  hand 
and  the  coHt,  Since  there  are  no  apecial  features 
to  be  provided  in  thesiciAtnicturios,  (except  that  thoy 


are  naually  placwl  two  to  four  feet  in  tho  ^Tound, 
the  log-crib  building  only  will  be  described. 

LoH-cril'  ftuil'liinr.  {ViK-  7*^6.)— "If  there  is  no 
hillside  convenient,  a  knuU  or  other  dry  place  should 
lie  christ-n,  and  the  soil  rt;moTed  over  a  space  a  trifle 
larger  than  the  ground  plan  of  the  house,  and  to 
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the  depth  nf  two  fm-t  or  mon-.  provided  there  ia  no 
danger  that  the  buttom  will  be  ft'et.  In  the  con- 
struction of  the  boitse.  iielect  poUw  or  lopt  of  two 
Hiit*',i,  the  larger  mu«  Iwing  the  ahorter :  these  are 
for  the  inside  pen,  as  it  is  subjected  to  (jreatcr 
.ttrain.  Tho  ends  of  the  logs  arv  cut  fiut,  vo  that 
thoy  will  lit  down  closely  together,  and  make  n  pen 
that  Ia  ni:<arly  tight.  At  leiLtt  two  logA  in  each 
layer  of  t-lie  inner  pen  shuuld  be  cut  long  enough 
to  pass  through  anci  lit  into  the  outi-r  pen,  to  wn-e 
to  fasten  the  two  wall*  trtgother,  llie  upaco  Imtween 
the  two  btiing  two  feet  wide  on  each  side.  The 
doorway  ia  bnilt  up  by  having  short  logs,  which 
pa»8  from  one  Inycr  of  poles  to  the  other,  and 
serreaa^npfiortH  to  theendflof  the  wall  iioles.  Thi;» 
is  phown  in  Fig.  78(5.  in  which  the  houifc  is  rcpre- 
Bent«>d  as  completed.  The  space  between  the  two 
walls  is  filled  with  earth.  iu<t]n.  being  nued  to  lill  in 
between  the  logs  tu  block  the  earth.  It  is  bvttt  to 
begin  putting  in  the  earth  before  the  walls  are 
complHi-d,  ns  olb-rwise  it  will  rwinire  an  uaduo 
amount  of  hard  lifting. 

"When  the  walls  are  buift  up  five  l«  six  feet  oa 
one  side,  and  about  two  feet  higher  on  the  other, 
to  give  the  necewaary  slope,  the  rnof  is  put  on.  The 
latter  jihoiild  W  ft  polen  placeil  close  together,  well 
secured  to  the  logs,  and  covered  with  B«i.  eighteen 
■nehes  of  earth,  and  soddn^d  again  on  the  top.  Two 
doora  shoiilil  be  pnjvidi'd,  one  on  the  inner  and  the 
other  on  the  outer  w.ill,  both  to  fit  closely.  A  fill- 
ing Hif  straw  can  be  placed  between  tho  doors,  if  it 
til  nere»iary,  in  order  to  keep  out  the  fr«iHt.  Such  a 
hnuHf  will  last  for  many  years,  paying  for  ita 
mclerate  cost  many  times  over."  [Barn  Plans  and 
OnUmiidingfl.  li.  I>.  lialst^d.] 

Th*  "A"eanjtnu^.um.  {Pig. 7X7.)— A eoMtmctlon 
somewhat  akin  to  this  is  ub«1  extensively  throngh- 
out  the  Carolinas  for  storing  swect-potatoe*.  For 
this  purpose,  poles  about  eight  feet  long  are  taken. 
If  of  a  iiiiie  to  aUiiw  splitting  in  half,  so  much  the 
better.  The  ends  of  tho  pieces  are  cut  ut  the  name 
angle  that  raft*r«  would  be  cut  to  give  the  desired 
pitch  to  the  roof.  A  well-drained  and  somewhat 
ahelttred  situation  ia  cboion,  the  earth  smoothed 
and  a  flight  «xcavation  mndo  in  which  to  place  the 
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b&flefn  of  the  poles  ;  tli«  split  UmlK>r»  iirt>  Ihen  set 
Againstaridgd-polc  inthefonnof  the  letter  A.  The 
timben)  are  fittud  m  ct<)ecly  m  po««ibl«,  so  a^  to 
furm  a  comp;»nili vely  tight  tnae.  The  ridge  is 
about  six  or  six  and  wno-half  feet  abov«  the  sur- 
face of  the  grounti,  which,  with  eight-fcwt  piecea. 
miikua  &  room  atMut  eight  ffct  wiilf.  aix  ft^t  high 
and  any  It'ii^th  iltiitirtfd.  If  tht>  ruum  in  nut  muro 
than  aixtet^n  or  twenty  fnet  Iohr,  the  door  is  placed 
in  the  end,  but,  if  it  h*8  a  gr^vntcr  length,  the  door 
a  uaiially  placed  in  one  sid«  and  Riven  the  same 
slant  ay  Un;  mJc  wf  Ihi;  building-  After  the  f  rame- 
worV  haa  been  comyileteil,  the  stmrtore  is  covered 
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with  a  layer  of  straw  or  turf  and  earth  to  the  de- 
eirtd  depth  to  give  Ihu  nMHli^d  prvluctr<>n.  lloiirj 
chimttsyB  sis  or  eight  inches  squaro  are  provided  to 
give  ventilation,  One  is  suflipient  for  a  house  of 
any  length  up  to  sixteen  fcwt,  hut  another  should 
be  used  for  each  additional  ton  feet.  When  it  is  de- 
girabl))  to  incn^wo  vfntilntion.  or  t«  onalilo  thuowl- 
lar  temperature  to  be  maintained  at  an  unoHually 
low  point  curly  in  the  faH.  ur  lutv  in  the  upring. 
tile  inl.ake  pipeacan  be  arrangfid  to  f-arry  the  cold 
night  air  frum  the  outaiilL-  U)  the  cidiar.  The  in- 
take pipes  ehould  Iw  provided  with  dampers  to 
McluiJo  thi:^  hi'.iti'd  air  of  the  day,  but  ojH^niid  at 
night  when  the  temperature  falls  low  (enough  to  aid 
in  cooling  the  pit. 

The  interior  orranffemcni,— The  interior  arrange- 
ment of  the  rnnt  cellar  will  depend  on  the  it8e  to 
which  it  la  to  be  pnt.  If  for  thu  Htoragv  of  bt-^-ts. 
ttrnips  or  carrota  for  atock-focxi,  it  should  be  ar- 
rnRgivl  to  store  them  in  bulk  without  the  coniitrQc- 
tion  of  bins.  If  it  isdefirabl^  to  store  several  kinds 
of  roots  in  the  same  cellar  and  Iteep  them  separate, 
tht.>n  the  conetmction  of  bin?  will  be  desirable, 
lUually  it  will  be  best  to  use  only  earth  or  concrete 
floors,  the  partitiana  for  the  bins  litiing  made  of 
plank  or  concrete. 

Spniat  tyjM  t^  borage  hou»ti. 

Beaidos  the  types  of  storage  Ftructurea  already 
d«0Cril>c<d,  there  nr«  in  atA  among  thu  producr^n,  on 
veil  as  dealers  in  root  crops,  stractare^  which  are 
dveigiwd  to  carry  such  priiducUs  as  are  injuivd  by 
freezing  through  the  wvere  weather  of  the  winter. 
Pr»eiainent  among  the  cropn  which  are  thn»  storwi 
may  be  nientiuned  oniuus,  sw(>eL-polatut»,  Irish 
pntatoes  and  celery. 

Boutet  for  itu<<H'patat/i(ii,  oniont  and  /rtjA  p^a- 
toc*. — In  general,  the  ty|N.-3  of  construction  of  stor- 
age hoti8L-a  used  for  tin:  etoragi-  of  the  awwitr 
potato,  onion  and  Iriah  pntati>.  are  very  mach  the 
Mtme.  They  are  usually  built  above  ground  or  a« 


iRlr  8lructurL<)>,  purt  of  thi>  bSKemeiit  Wing  be- 
neath the  aurfafe  of  the  ground,  and  90  arranged 
AS  to  be  con%'c-nii-nt]y  apprAaohed  by  vagon  aiMl  by 
water  or  railway  transportation  facilities.  Batld- 
ingH  for  thia  poryxise  an.>  built  of  atone,  concrete 
or  wood,  thi-  wulla  being  mode  as  nearly  frost- 
proof as  powtihie.  Wh**n  brick,  alone  or  concret* 
slrutrLures  are  employwl,  thp  walls  arc  ao  ccm- 
structed  as  to  carry  a  dead-air  8p3r'«.  In  addition 
to  this  they  are  usually  furrtfd  out  and  lined  with 
paper  and  matched  lumber.  If  stone  i>r  concrotu  ia 
usf.'d,  <.'ithL-r  hollow  MiH.-ksoritDlid  walla  are  built 
and  furred  out  us  above  di-t^cril>ed.  In  frame  con- 
structitm,  2  X  fi  or  2  X  S  studding  are  employed,  and 
piijier  is  placed  between  the  stodding  so  as  to 
divide  the  a]»ace  between  the  front  and  back  of  the 
studding,  so  that  when  paper  Hooring  and  ceiling 
are  placed  on  the  two  sides  a  double  9{iac6  is 
formed.  It  is  cut>lomur)'  to  Dlac«  on  th«  Dat«ide 
matched  sheeting,  a  layer  of  paper  and  weather 
boarding,  and  on  the  in-side  matched  boards,  paper. 
furring  strips,  pa|jer  and  anollnT  lav*r  of  niaU-hed 
lumber,  thus  making  three  deaii-air  space*  in  the 
i^-iill.  Snch  buildings,  built  t^ntiPiily  above  groand 
and  located  in  the  extreme  northern  potato  regititis 
of  the  Unitwl  Statw,  arc  practically  frost-proof. 
The  precaution  which  in  taken  in  the  ttoragv  of 
perishable  producta  in  !iuch  buildings  is  to  keep  ths 
product*  frtim  contact  wioli  th«  outride  walls. 

In  the  case  of  storage  houses  for  sweet-polatoM 
which  are  built  much  after  the  manner  deBcribod, 
they  noed  not,  in  the  regions  in  which  uwivt-pota- 
t<^'3  a.r*  grown,  be  providt^J  with  so  many  de.'id-air 
spaces.  The  potatoes  are  asually  stored  in  bulk  in 
bins  which  arc  kept  from  the  outaide  wall  by  alat- 
cribbing  placed  about  eighteen  inches  from  tlw 
outiide  wall.  The  sweet-potatoes  are  harvested  as 
soon  aa  thu  first  frowt  injures  thti  vinM.  The  pota> 
toes  are  dag  so  as  to  dry  as  thoroughly  as  poesitile  in 
thu  field.  Thvy  are  then  carefully  gath«r«l  into  small 
baaketa  holding  live-eighths  to  one  btu^l.ftnd  car- 
ried, pn.-fi,TubIy  on  apring  vagooa,  to  the  aborago 
house,  where  they  nrv  placed  in  large  heaps  In  a  sioT^ 
age  room,  which  iskept  by  meansof  artiticial  beat  at 
a  temperature  of  about  80  °  to  85°  ihroDgboat  the 
han-fist  period,  and  for  at  least  ten  days  or  two 
weeks  thcrt-aftcr.  A  common  practice  is  to  place 
the  potatoes  in  layers  about  two  feet  deep,  which 
may  Ik^  aejianit^-d  by  pine  nei^Uifl  or  some  dry  ali- 
sorbent  material  which  will  act  aa  an  lasolation  to 
the  ditfen-nt  layurs.  With  them  facilities  and 
proper  Ventilation,  provided  the  tabeni  ar«  not  In 
contact  with  the  earth  or  a  concpule  floor,  but 
rather  on  a  board  floor  L>levnt.>d  some  fifteen  or  ei|[h- 
teen  inches  from  the  earth,  and  so  arranged  that  cold 
air  shall  not  l>e  admitti-d  a.ftKT  the  curing  iteriual 
has  passed,  the  potiitues  can  be  kept  very  8UcCi:«!ifr 
fully  until  Fi-bruary  or  March,  or  even  on  to  the 
bedding  [wriixl  for  the  nt-it  year's  croa 

Irish  patstoea  miiy  be  stored  In  bulk  ip  cribs 
similar  to  thoM  described  for  sweet-potatoes;  A 
more  common  practice,  however,  b  to  store  tlton 
in  hunhcl  cratcn  iir  in  gunny  sacks;  bnl  bags  or 
gunny  sacks  arc  Uktly  l«  be  un.'sali^fai'(«'rr.  If  thpy 
aru8tx>red  incratestheyareplaced  in  tiers  aboatfiva 
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or  nix  cnieB  wide,  anil  as  hiith  n»  the  crater  can  be 
cunvMlen Uy  |>Iacwl  in  the  room.  If  slnrtnl  in  Rack*, 
the  tiera  are  alxiut  thrue  tu  livt>  tuiclu  wide  and 
Bometimi^  ten  stacka  hijfh.  This  arran|{ement  pro- 
TKJM  an  alley-way  hotwotn  the  dilfer«nt  line*  of 
■t«rcd  niaU:rial,  whether  in  s&cka  or  in  crater. 

In  the  c;i»u  fif  tmivnis  fiilfrt-*  dhclvin);  or  rackin  are 
aorat^times  provicied,  which  are  alwut  six  or  eight 
fuft  wide,  i>n  whiili  ih^i  onions  «n-  very  carofully 
Bpread,  eiRhl  to  fifteen  inchiis  deep,  there  being 
sutlicii-nt  xpacH  ahov<i  tho  onions  to  admit  of  inflp«c- 
tiun ;  but  th«  ufiiial  prn^tioe  ia  to  replace  the 
shelving  by  buithi-l  crat«,  which  are  universally 
used  for  gathering  such  producta.  The  crntud 
onionH  are  then  stored  in  perfectly  inaalated  baild- 
in^  cun«Lruct«Kl  as  8hov«  d««:rib«l. 

The  capacity  of  such  storage  hoimea  varies  front 
a  fow  hundrod  to  tlfty  thouuuid  hushch.  Th«  jirac- 
tice  in  some  ref^oiu  where  onions  iir?  carried  over 
for  evui  ptirpwea  is  to  eprvad  the  buth^  on  ulat 
racka  in  open  buildinjrs  where  they  are  allowed  to 
freeze  at  the  bt^cinninj;  of  winter  and  remain  frou^n 
throuRhdut  iKl-  wliolt-  storage  [Jt-riud,  Tender  ihwie 
circumiitancGB  it  is  very  important  that  the  bulb« 
bti  priit^fled  frnni  all  posaiblf  injury  ;  cvi'n  the  jar- 
ring; of  tho  building muKt  lie  guardi-du(,'u)iii!l.  itthi-r- 
wifc  the  bulbil  will  rot  at  the  approach  of  warm 
weather  in  the  Hprins.  It  la  uvidi-nt.  from  the  nature 
of  the  c-aae,  that  thia  eystem  can  be  followed  only 
In  regionrt  where  the  winters  are  rigiiruuB. 

In  the  stomtEe  uf  Irinh  potatom  and  onions,  it  ia 
denirahle  that  thm  products  be  in  contact  with  the 
earth  if  praetieabte.  Thv  muiKture  uf  the  (>i]rUi 
SMmft  to  have  a  beneficial  inflai>nce  on  the  quality 
of  the  product,  if  it  is  to  remain  in  storage  for  a 
con!4 idttrable  jieriod.  Onion  bins  and  cratt»,  when 
piai'i-d  diructly  on  the  earth,  are  letu  liable  to  jam 
and  disturbances,  which  caufle  loss  in  the  stored 
bulbii,  than  wh«n  made  a  part  of  the  t>iiper»triictQre. 

Storage  huusea  fur  Bweet-|M)tatottH  and  onions 
muiit  be  provid<.>d  with  flues  and  ventilating  arrange- 
Riects  to  remove  the  nii->i*twre  and  to  koep  th*  tem- 


att  to  give  sufficient  head  room  for  Htoring  and  car- 
ing for  Lhi*  crop,  Buildings  uf  this  dtucription  are 
itsualiy  about  twelve  or  foarteen  feet  wide,  ami 
provide4l  with  aide  wall*  two  nr  lhr<\e  feet  high, 
which  ar«  fairly  well  insulated  to  protect  theplanta 
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perature  within  the  limit  uf  Mfety,  In  some  caaM 
thin  invulveo  heating  focititieM  an  well  as  Tentilattng 
and  cooling  apparatus. 

Oi«nr;)itii.—TliH  storage  hotwesor  pit*  for  oalery 
are  very  dilferent  in  eonstrnction  and  uaoally  con- 
siat  at  a  half-«<^llar  arrangrtment.  A  wt^ll-drainod 
location  in  chonen,  preferably  on  soil  which  is  of  a 
8&n4y  character.  The  luildinga  aruaoconstnicted 


Pit.  719.    Oonciola  botbeda  ud  auwuy  lool  cellii. 

81dp  rltTT  or  witat  •l.owii  In  Fit.  7i«. 

next  to  the  uutside.  eitlier  by  hanking  at  the  onb- 
Bideor  by  thestyle  of  construction  above  described. 
The  nxif  i»  then  made  of  hoaTds,  usually  those  lued 
for  blanching  the  early  crnp  nf  celery  in  the  field. 
In  cached  where  more  permanent  stnictures  nroda- 
sired,  the  houHcji  may  be  constructed  of  concrete 
and  provided  with  nhinglo  or  slatL-  roofs.  Sufficient 
rentilatini;  (lues  rmwt  lie  provided  to  govern  Iho 
tt^mperature  inside  the  pit ;  wimiowst  are  also  nec- 
Mtsary  to  providft  light  for  those  wlio  water  and 
care  for  the  crop  during  the  storage  jwriod. 

EsampU  (jf  a  ffenrraUpnrjxue  nwi  txUar. 

In  Pigs,  788  and  7*^9  are  shown  a  front  and  side 
viewof  awell-conBtruclt'd  and  VL-ry  BL-rvireabli.-  root 
cellar  at  the  Farm  and  Trades  School,  Boston,  Mass. 
The  cellar  faces  wiuth.  The  walls  are  of  solid 
masonry  two  feet  thick,  and  extending  two  fwit 
betow  the  level  of  tho  earth  floor.  Tho  front  and 
top  only  are  exposed, 
the  earth  bank  sloping 
away  from  the  two 
sides  and  the  rear.  The 
front  wall  extends  be- 
yond tha  side  walls  to 
retain  the  earth. 

Th«  roof  is  of  tvo- 
inch  matched  apmce, 
tarred  and  cnvereairitb 
three-ply  roofing- 
paper.  The  ceiling  is 
shvtthed,  leaving  a 
dead-air  apncp.  The 
rnf  tera  are  2  x  J*  spruee, 
and  the  collar-beams  the  same,  t^iitrance  is  through 
an  outer  and  an  inner  door,  each  four  by  seven  feet, 
set  in  the  center  of  the  front  wall.  There  are  four 
automaifc  ventilators  in  the  roof,  also  one  over  the 
door  and  one  in  each  door,  all  regulated  from  the 
iiuidc.  Dn  the  south  aide  of  the  interior  is  a  brick 
wall,  ertending  from  «id  to  wid,  »\x  fwt  from  the 
side  wall  and  three  feet  high.  Prom  th«  top  of  thiii 
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wall  to  tiiie  oeUing  U  a  dnnblo-hoiiTilcd  partition, 
4nd  B  door  l«adi7ronn  the  main  cellar  into  this 
smaller  room.   This  is  for  kcepioi;  celery  kauikvd  in 

«aiid.  Ttm  room  hud  two  small  vcntiluturs  in  the 
roof.  In  the  main  ri>om  are  bina  ami  ah(?tvi«  for 
different  vwipjuhlwt.  TJii*  wllar  a  thirty-Dirie  ievt 
six  inchus  long,  and  twenty-six  feet  six  inches 
widi;,  Thft  inttrior  height  i*  seven  feet  six  ini'hiut. 
The  cellar  is  cool  aini  dry.  capable  of  being  kept  at 
a  uniform  ti^ijititrature,  and  will  accuninioilati;  four 
thoiuand  liushelit. 

RUBBER,  OR  CAOUTCHOUC.   Figs.  790-T&8. 

By  H.  .V.  Ri-lU-n  jiiid  J.  H.  Nari. 

Rubber,  or  caootchooc,  ia  obtained  from  the 
milky  jaio«  or  latex  vt  a  coni)id<.-rublo  num1>«r  of 
trees  sad  ahrubs,  erect  orolimbiDg,  which  ichaliit 
altDoat  excluflively  trnpical  part^,  though  8om«  ant 
found  in  sulvtropica!  regions.  Th>'iw  filanls  belong 
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to  the  families  Urtieaeea,  EupkorfiuuteB  and  Apoey- 
nacta.  For  jiniclical  iiirriculturc,  howuvor,  thcro 
are  only  four  of  th&se  plant.'i  which  can  be  ntiliKed 
!n  cultivation,  viz.,  Haxn  ftr^Mlii^rvtij  and  Afitn.ihnt 
GImiorii  of  the  EttpkirrhiuirjF,  and  Cantitloa  tliuHea 
and  Fieui  rtaKtiai  of  tho  {'rtifoeeiT.  The  big  woiKiy 
climh^Di,  Landf^pMitanA  WWujjhhfi/t,  of  tho  fftr(«t* 
of  .\frica  ard  Malays,  do  not  respond  to  coll«ral 
tri.'atrai?nt.  Ihittrnmia  and  varifus  aiK'cics  of  Fit'us 
not  mentioned  above  have  pivon  suoh  pixtr  rosnlts 
undi^r  cnltiration  that  tlicv  are  not  worth  Lliu  at- 
tention of  the  atn'ic^tiltiiriiit,  though  the  rutil>er  haa 
valoe  when  it  can  hocollcctwl  in  ituflicipTitqTiantity. 
Mimujopt  glnbomt,  a  lroi>  which  produces  "Balala 
nbbftr "  (or  gotta-tiercha),  is  indi^noua  to  South 
America  and  the  British  island  of  Trinidad,  and 
might  bu  cultivotcd  bo  any  extent.  It  ts  a  bIow- 
irrowinK  tree,  hnt  to  thoee  who  can  afford  to  wait 
it  wnuii!  douhtlefts  h*>  a  most  profitable  in^'estnient. 
In  the  four  Hpecce*  abore  mentio<n»l,  wn  havn 
plants   of   which  one  or   anothfr   in  Huitahle  for 


enUivatinn  on  a  large  acalo  and  with  frood  proBfe 
very  widuly  in  the  tropical  reifiond.  All  are  trees 
of  coneiderul>l«  ttisv,  and,  undur  suitable  circnat- 
HtanceB,  of  rapid  growth. 

Tlie  United  Stat«a  ia  entirely  dtti^ndent  on 
imports  for  its  rubber,  ("rude  ruober  is  the  ihrrd 
Jargi'st  of  the  tropical  imports  of  this  coanlry. 
The  im]«>rt^  fttr  thi;  live  ycarri,  1898-1902,  were  as 
foliowa: 

ItJSe $2E,38S^10 

1899 31.707.SW 

1900 81,376,867 

1»01 2M&fiv38S 

11*02 2tjsao,2ao 

kviiTaae 28.365.024 

It  is  abeoluttiy  (»»ontial  for  tbo  agricnlturift 
who  intendH  ptimting  rubber  tree*,  int  carefally  to 
81'lec.t  the  kind  nuiied  for  the  climate  and  soil  ia 
vvhidi  ha  intends  to  plant.  Much  money  has  bt^en 
wasted  by  attemptinc  to  plant  Ceara.j 
mliiwr  in  the  tr^ipical  ntln^formt  regioiL^ 
Sut'h  errors  are  eaaily  avoidable. 

Tht  litlrs. 

,^  Thu  latvx.  or  milk,  is  a  vhite  liquid 

cnniiifltinK  of  water  containinfc  proteid 
niattvT.  Riigar  and   minal«  globules  of  • 
caoutchutie  or  rub))^.    The  art  of  mak- 
ing the  rubber  cr.DBi3ta  inBeparstingtba' 
rublti-r  from  the  wat«r  ana  otlwr  con- 
stitiientft  of  the  latex. 

The  Intvx  occurs  ia  aaoHeaof  Bpecial 
veiiHelfl  (thft  hliciferoufl  THMbi)  which . 
pi>rmeat«  the  bark  of  tbe  8t«m  and  twij^ ; 
and  also  tbe  learee  and  other  soft  parts  i 
of  tite  troca.    A  w-ction  of  the  hark  of 
the  Para  rubber  (Uevca)  under  tbe  ini- 
cro8co])e  aliowa  on  the  unter  Burfac«  eev- 
era!  layon  of  hurd,  thick-walled  oelb, 
forming  the  cork  layer;   belov  thia  lisj 
layers  of  thin-walled,  long  c«lla.  the  baatj 
layer,  throuKh  whichmn  the  Uticifenna 
TCSseU,  which  are  at  noma  length  aad 
which  branch  and  join  each  other  at  SoterTals  eo 
as  to  form  a  iiutwurk.     Below  this  layer  lioa  the 
cambium  or  Eruwinjt  layer  of  the  bark,  and  below 
thid  a^in  the  wood.   Tlio  latex  veraeb  are  most 
aliundant  near  the  cambium  layer,  and  nin  verti- 
cally, parallel  with  the  long  axiii  of  the  Htem. 

To  GX't  the  Ijkt^x  it  ix  neCEAiiary  to  rat  the  hufc 
in  sncn  a  way  as  to  croos  as  many  latex-tabf«  as 
poMiliIti  without  unduly  injuring  Ike  tree.  A  notion 
nolda  that  the  wound  ahonld  not  penetrate  the  deli- 
cate cambium  layer  but  utop  short  of  it  for  fear' 
of  riflking  the  life  of  the  tree.  .As  a  mattt^r  of  fac^J 
in  Para  riiblier,  at  least,  the  ruik  is  mall.  Usaj 
triMie  have  Wn  cut  to  the  cambioin  and  dMfwr  is 
the  SinKBpon-  Botanic  Gsrieiw,  bot  none  have  " 
injured  ;  ru(^«>rt*  from  Ceylon.  how«Tw,l 
great  care  in  thlR  r&ipect.  l^ssdeep  woonds  Iki 
more  quickly,  it  ia  trut%  but  as  (be  greater  put 
the  latex  veaaels  lie  very  clone  to  the  caml^i 
unloBR  the  wound  is  made  to  thia  lajrer  oot 
than  half  the  available  latex  can  be  Mcand. 
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Although  latex  occurs  in  all  parl^  of  the  tree, 
that  which  is  fonrii  in  the  upjier  brnnches  and 
twigjj  18  weak  anil  <>{  no  value  comnnTcialiy.  It  is 
therefore  from  the  lower  jiart  of  the  trunk,  amt.  in 
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Pig.  >91,     Bnuv  BnuUinitiii.  ot  P*i«  [nbbtr  tiM,  ttilitjr 
ytart  old. 

rieua.  from  the  aerial  roots  alao,  thatthe  rubber  la 
derivei]. 

Th«  vulue  of  the  rubbers  of  difTerent  trees  is  by 
no  means  the  Buine^  That  of  the  Hev^a  ia  much 
th#  miwt  rained,  and  cmseflioontly  thU  troe  is  the 
moet  extensively  cultivated  9f  th«  four  mentionwl. 
This  etxma  to  be  du«  ta  Iho  fact  thikt 
Uiis  rubber  contains  leaa  renin  thfttiilo 
the  other  rabberfl.  In  Herca  there  is 
also  a  pero!|)lible  difference  in  the 
<]U8lity  and  quantity  of  latfx  obtain- 
able from  difTontnt  treu*. 

Ctdlure. 

As  there  are  some  important  dilTer- 
«nc«e  in  the  way  that  vach  kind  of  tree 
r«qnlra>  tti  be  treated,  both  in  the  mat- 
ter of  cnltivatinn  and  jintjitiration  »f 
the  rubber^  it  will  \<n  advisable  to  treat 
of  eoch  kind  ao|mr;it»'Iy.  BccnuRo  of  tte 
importance,  and  inaAmnch  ae  some  of 
the  practices  <titi|iioyi;d  in  raising  Parn 
mbWr  ap[dy  Ui  aM  the  others,  or 
will  serve  to  illustrate  th«  e'"ncn»I 
principles,  this  species  la  diacaawKt  at 
length. 


Para  rubber  (Weita  UrasUienitu).  Fijca.  790- 
703. 

The  Para  rubber  in  a  native  of  the  tropical 
riir*'.«(,t  hordcriiiji;  tho  .AmaTon  rivnr  and  its  Irihu- 
tane^,  where  it  grows  in  a  damp,  hot  irlimale,  with 
a  heavy  rainfall,  and  with  rw  distinct  dry  jiuriyd. 
It  ie  thiTcfi^ru  Huilvd  for  thooc  part«  of  the  world 
which  lie  clone  to  the  equator,  and  are  known  aa 
thi;  tn>[>ica]  niin-forest  rexion.  It  thrives  in  the 
West  Indies.  The  temperature  at  which  it  growa 
iihow8  n  mi-an  annual  of  7i4°  Fahr :  mban  maximum, 
87"  Fahr;  mean  minimum. 69" Fahr; extreme  maxi- 
ninai,  9S°  Fahr  ;  and  extreme  minimtiin,  62°  Fahr, 

n^  iKti!. — Thi*triM>  linearly  alwayngron-n  from 
Hee<),  for,  althoiiKh  it  ia  poniiMe  ti*^  raiAe  it  from 
cutting,  thii)  is  nob  to  bo  rt^'cuinmondi^.  Tha  auuds 
in  a<!ult  trees  are  produced  more  or  leed  thronghmit 
tho  yi-.ir.  but  the  muin  crnp  is  ripe  in  Atiguat  (in 
Trini'iaii  alwaya  in  Sejileiulier  and  October).  The 
■fix^dM  are  ahinit  an  inch  lonjt,  ol)Ioii;f™unded.  with 
one  aide  stlightly  flattom-Hl,  dark  brown  marblwl 
with  silver.  They  vary  in  size,  some  of  the  linc^ 
trees  giving  vory  ama!!  w;o<l8.  They  arc  proJiiucd 
in  a  large,  woody,  throe-ccllod  capsule,  which  when 
rijw  ax^odiM  vidlently,  throwinjr  tli*  meAa. 

The  Med  nhould  bo  |ilant«Kl  a«  xoiin  a»  possible 
after  it  ripens,  ai  its  vitality  is  of  short  tluration, 
and. unltMBBpecially  tri.>ntod,  it  iii(«  within  nw<.>ol(. 
Seed  Bent  fr'>m  a  dwtanci^,  which  hue  boen  lonj;  un 
the  way,  ehould  be  floak'.'d  in  water  for  a  day 
before  plantiuK. 

The  niirfrrij  (I'lg.  792). — Nurerry-bwlu  are  mode 
in  moilerately  moist,  rich  soil,  carefully  worked. 
The  needs  are  placed  in  rows  about  aix  inchex  apart} 
on  the  tiat  mio,  and  |)r»ji;e<]  into  the  soil  for  about 
hair  their  depth,  la  aome  rcRiona  they  srw  nut 
noviTi'd  with  I'nrth.  It  in  adW^able  at  fiift  tocover 
them  with  a  light  shade  of  leaves  or  branches, 
about  a  font  above  tlie  emund.  The  i«*od  gurml- 
natLtt  very  quickly.  The  plant  can  be  removed  to 
the  plantation  when  it  is  about  a  fnot  tall,  which 
will  bo  »ix  or  uight  nionthx  fmni  tho  timv  of  plant- 
ing the  need.  However,  it  may  be  kept  in  Uie  nur- 
a*>ry  till  much  lator,  aa  it  ia  very  hardy  and  hears 
transplanting  at  almost  any  age.   It  is  advisable  to 
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kevt>  it  lun^r  hi  tlii^  nurst^rv  when  the  pliuiUlion  is 
liable  to  ihe  attat-ks  of  griHShojipi'rs  or  -ilups,  or 
where  duiiror  <ithor  wili  tK-nst.^  imt  tiki-ly  to  altaclt 
the  yann^  plant.  In  such  cases  the  taproot  chonld 
be  cut  i>(T,  and,  if  the  yvunfj  phnt  is  over  Lwflvc 
(wi  in  height,  tho  top  should  also  be  urmoved  with 
a  clean  cot  at  eight  to  ti-n  f^et  from  I-hi'  Kniiind. 

Yuuiig  pUnUi  of  Hvvea  shuuld  he  pottMl  in 
liainhoojoiQtauBoonui  they  can  U'- safi-ly  handhtil ; 
And  th«  game  Bpj)lf«8  to  all  th(>  ;<i>i<cic>»i.  In  the 
bftmboo  pots  the  younc  planta  can  await  time  or 
KOson  fur  planting  hctt-jr  tbtin  if  )^uwn  in  Dureery - 
hvie,  and  will  et^ad  trnni^port  better.  However, 
they  Rbuiilii  not  «tiiiiil  too  lunj;  in  thL-sc  jiuts,  or 
their  ruots  may  become  crampeO  and  hinder  fature 
growth.   (Hart-l 

Tkf  finnlothm . — The  soil  in  the  plantation  should 
he  rich  alloviiil  flat,  free  frfun  B,i!t-wat*r  and  wi-il 
drained.  Itiicky  or  vorj-aandy  soilshmld  be  avoided. 
The  KTouiui  ehonld  be  cli:'.^ra3  of  tn-es  und  biirthci* 
by  felling  anil  hurnint;,  and  the  youn^  tri'i-s  Hhoutd 
be  plant^  about  twenty-live  feet  apart. 

fjrorrf/i.  —  Th<!  growth  in  SKuitahl^-  twality  is  very 
ra|iid,  and  the  youn;;  trees  should  be  abniit  fifteen 
feet  tall  in  a  year  and  a  half,  and  should  attain 
their  full  hpight  of  sixty  feet  in  about  eight  yeare. 
If  thi^y  gpiw  very  tail  ami  elendi-r  it  i»  advisabic 
tu  tup  thum  at  about  eii^ht  or  nine  feet  from  the 
groand.  Por  the  first  few  years  the  Ernund  should 
Ik-  ck'-artsj  tif  wneils  from  time  to  liniH  ;  afterward 
it  iH  le»s  aecestiary,  a»  the  treea  will  ghade  out  the 
w(!«is.   No  furthi-r  ctiltivation  is  rpqiiirwl. 

The  duration  of  the  life  of  the  trto  is  not  known. 
Th^'  oldi-at  trwH  in  cultivation  are  aluut  thirty-live 
yearn  of  age  and  show  nonignH  of  weakening  ;  and 
there  an.*  naid  to  bu  aomu  Irttw  in  lli«  Amazon 
region  which  have  buen  tapped  for  eiRhty  years. 

It  was  formerly  thdnj^ht  that  tho  Hwvi.ia  rwinirea 
Bwampy  river-side  lards,  but  the  discovery  of 
forv*t«  of  it  in  high  lands  ithi)w,i  that  a  mvirt  bHu- 
ation  in  nvt  raeontiul.  That  it  thrivci^  in  prax'elly 
Boil  and  standH  droiij;ht  well  haa  U'l-n  amply  prove*!. 
The  hatter  tht?  lanil,  however,  the  Uitlwr  the  jn^owth. 
and  on  well-drained  river-side  l.-indH  it  certainly 
reacheu)  a  iar^cer  ntw.  than  nn  dry  {Birnund.  The  true 
thrive:^  in  the  ij|ion,  but  ffrowa  faater  when  siiKhtly 
shaded  in  iU  younger  stages  by  tr«8  of  similar 
habit.    (Hart.) 

The  trees  should  fruit  in  their  fifth  yt-ar.  The 
flowcrinj;  Sfa-tnn  Is  pn.-cedf<l  by  the  fall  "f  the 
leavee,  which  in  vouafc  tree*  takes  place  all  at  once. 
Older  trwis  shed  thuir  leavM  moro  irit-giilarly. 

Tapping,—  Many  methods  of  tapping;  are  now  in 
Dse^  and  it  i.*  probabif-  that  as  the  iadURtry  pm- 
greaece  other  methods  may  be  found  lo  which  those 
in  uae  will  eventually  give  way.  In  the  original 
foreiit  the  life  of  the  Irve  is  but  little  regarded, 
and  generally  tho  colWtor  lakes  all  he  cait,  to  £at 
which  Iho  trw«  are  bailly  mutilatvd  and  usually 
die.  It  is  evident,  therefore,  that  very  careful 
mien.i<ir(^  arc  nw.i'**ary  on  cultivated  o«t.at*'s,  not 
to  injort!  the  trees  if  continuous  crops  are  t«  be 
aecurvd.  While  Ihi-  treu^  have  InrRe  recupi-rativo 
power,  yet  it  »  certain  that  exctKiive  wounding 
for  bleeding  purponefl  muHt  tell  on  th»m  and  event- 
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ually  diminiiih  the  yield,  if  indetMl  the  Irwes  do  not. 
succumb  altofiether.   (Hart.) 

Tapping  may  hv^in  in  the  Mixth  year  with  Hevea, 
but  much  depends  on  tb-;  siieof  thu  »l«m  at  thai 
UKf-  Tho  nibbtr  from  ywuiig  trv«  iif  weaker  and 
litrhter  than  that  from  older  treeii,  which  is  valued 
more  highly.  It  h  watery  and  contains  a  connder- 
able  proportion  of  reaintnin  matter,  a  feature  which 
di.*a|ip('.'irs  as*  age  advancfs. 

The  moat  convenient  and  wtlisfactory  method  of 
tafpini;  the  Para  rubber  tree  is  th«  hcrring-boM 
syatem  (Fig.  793).  A 
vertical  incinion  is 
made  in  the  bark  from 
as  high  as  a  man  can 
convi'niontly  n.>fteh  to 
within  a  few  tnehuK  of 
the  ground,  nnd  ast  nar- 
row as  possible,  as  it  is 
ri-qoirod  only  to  con- 
duct the  milk  tu  the  cup 
inserted  liy  Ita  edge  at 
the  liawof  thecut.  On 
either  8i<Ee,  sloping cuta 
are  made  nltemntely 
about  six  inches  apart, 
connecting  with  the 
central  cut.  The  milk 
runs  from  these  side 
cuts  to  thecentra!  chan- 
nel and  Bointo  thecn^). 
Each  day  n  thin  nIicc  la 
taken  off  the  lower  side 
of  each  side  cut  till  the  jP^^^^D^  ''^ 
milk  cea-te-i  to  flow  or  ^Pn9||^^^b  ^^^ 
till    the  cut   i«   alMiut  ^^^W^fh 

one  and  one-half  inches  ^^-  '*'■ 

wide,  when    tapping  is        p*«  r.fcb«  uo..  .bowia, 

stopped  and  the  wound 

allowed    lo    beal,  which    it    does  in  about    tix 

months.    Wounda  may  bo  dreaitcd  with  coal-tjir. 

Tai>ping  is  done  all  the  year  round,  and  i«  beatper- 
forrat.ll  in  tho  lyirly  morning  at  daylinhl.  or  In  tlitt 
evening.  The  former  gives  the  largest  yield.  Sonw 
growers  prefer  to  tap  during  wet  weather,  on  th* 
theory  that  the  sap  (lows  faster  th«n,  and  becauM 
the  additional  mointtire  delaya  coatfulation  and 
thus  facilitate))  gathering.  In  dry  weather  lb* 
latex  coa^rulatea  in  the  cuts  and  stops  the  flow. 

Tlie  in.-«truTnentit  used  for  culting  the  baric  ara 
very  Taried,  new  ones  conatantly  being  invented. 
Especially  in  old  trees,  n  mallet  and  a  chiwi  tr* 
perhaps  the  liest  and  most  i>usily  ostd.  The  caps 
for  catching  the  milk  are  made  of  alaminum,  with 
a  rounded  base,  and  contain  four  or  eight  0110005. 

The  milk  nin.4  for  half  an  hour  or  so  and  thea 
stops.  The  cups  are  colIecU<<l  and  their  cunte&ta 
poured  into  jugs  or  ether  large  resseb  to  carry 
to  the  curing  «hi>d.  It  ia  adriKahlv  to  pot  a  li1tl» 
w.iter  with  a  drop  of  formslin  iaio  each  cap 
before  fixing  it  to  the  trwe,  la  avoid  coagulation  in 
the  cQpa,  which  sometimM  occur*.  Tlw  latioe*  of 
all  trecH  should  be  Mraiited  through  a  tine  wir« 
mesh  to  remove  tho  impuritic*  inaeparablo  from 
the  bleeding  proreaa. 
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/Vejwrinj:.— Rubber  may  be  made  in  various 
fornu,  the  bi-j-t.  of  wliich  are  biscuit,  cK-po  or  shn't, 
&  nil  111  lick.  Fur  bi.tcnlt.tbelHtex,  after  being  strained 
thmutih  ttiualin  or  wirt*  gitu»!  lu  n>inov«  any  dirt. 
i»i  |H)urM)  into  enameled  iron  [iiat«».  A  few  dropH  of 
8««tic  acid  arc  ptit  in  ttiich  platu,  and  thn  milk 
fltirred.  The  plates  ure  fisveivd  and  put  (wide  for 
about  twutvc  nuim,  wh<.'D  th^-  laU-x  i^  fuuinl  to  bv 
«et,  and  can  be  taken  out  in  a  cake.  It  ia  tbun  put 
between  rollen  and  ro1]KiJ  flat,  and  laid  away  on  a 
rack  to  dry,  in  a  cool,  dry  place.  The  drying  u.*ually 
takvn  Rom«  wwkK.  When  quite  dry  ths  binciiit*  are 
packed  in  wooden  boxt-s  fwrKliipnient.  If  in  dryinjf 
moM  ap|M*.iiN,  the  biscuita  are  wiped  with  a  rag 
moiMt4'iH'<i  with  formalin. 

i^otiie  plant«r»  do  n«t  use  acetic  acid,  but  allow 
thi.>  latex  til  cuSKuUite  at  ibaidf.  Thu  objection  la 
that  it  takes  a  much  longer  time  to  set.  and  thi; 
lat«x  \»  liable  to  nulfer  from  tha  decompoHitton 
of  the  proleids.  Rulilier  is  al*o  floTnetinm*  wmnknl 
ov«r  a  wood  (ire.  This  acceleraLen  tbt>  dryin;;  bat 
dark^nx  it  and  somi-timi'ii  crum^  a  Rmail  reduction 
in  value. 

Shii't  rtibbiT  ii  mode  in  the  Bani«  way  but  in 
long,  flat  truya.  CrC-pe  iit  made  in  a  machine  in- 
Tentad  in  the  Malay  RtaU-R.  the  rnll^m  of  which 
are  grouvt^d  and  tear  up  and  prMW  the  ifoft  rubber 
together  ajfain,  makinR  it  of  a  lac^like  appearance. 

Thero  in  anliifht  prt'ferencf  at  present  for  bia- 
cuit  and  sheet  rubber  over  crepe,  but  the  latter 
hiwi  thu  advantiit;i;  of  dryini;  mi-rre  rapidly.  Block 
rubber  has  rcfetiLly  come  into  prominence. 

Srrap  in  the  wiliU?  bits  of  rubber  derived  from 
the  cuts  when  reopening,  and  any  other  bit*  which 
cannot  bp  nuadu  into  bisouita.  The  warihin^fs  of  the 
cupd  and  splasheit  of  milk,  and  in  fat't  every  rtrop 
of  latex,  colle4;t«d  into  a  wooden  tab  and  coaKu- 
Isted  with  acid,  i^  into  thu  scrap. 

Return*  and  profiU.  —  Evtrry  well-jtrown  tree  of 
<ix  yt-ara  (in  the  Strait*  Settti*menl«>  should  give 
three-fourthE  to  one  pound  of  dry  rubber  per  year, 
and  incrcaAH  aa  the  trr«  ^rows.  The  price  of  plan- 
tation rubber  has  lieen  extraordinarily  hi{;b  of 
lat«,  reachinfC  aa  much  as  Mven  abillinca  a  pound. 
Althoueh  it  ia  difficult  to  forvcost  even  an  averagu 
price  of  the  product,  at  a  reduction  nf  one-half  of 
the  prMvnt  val  ue  i\fs  planter  would  still  Cain  a  lar^e 
pro^t.  It  is  estimated  in  the  East  that  the  cost  of 
making  the  rubber  and  puttintt  it  on  the  market  in 
five  to  ten  cento  Mexican,  or  one  to  two  penc«  per 
pound ;  in  Trinidad  it  id  eight  j^nce  to  one  fihilling. 
Tho  iKrap,  if  tolerably  civun,  i»  worth  one  or  two 
ahitlinga  leas  per  pound,  but  UHOally  brines  a 
higber  price  than  the  k-At  African  rublVr. 

Central  American  or  Paaanu  rubber  WaMitlaa 
tJatlioi).  Fig,  TM  ;  Fig.  120,  Vol.  I. 
The  Central  American  rubber,  a  tree  allied  to 
tll«  broad-fruit,  is  a  native  of  tli«  northern  parts 
«f  Soath  America  and  Central  America,  and  is 
more  suit<^)  for  cuItivatioD  in  latitodvs  ten  deereefl 
north  of  the  equator.  It  doea  not  seem  ever  to  nave 
baen  grown  suconsfnlly  alone  the  ixiqator.  The 
area  m  fta  «iWM«fa)  cnltivatum  lies  north  of  the 
regloii  f»r  the  latter  plant.  CnltiTited  trees  reach 
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a  height  of  sixty  fevt,  with  a  diameter  of  eighteen 
inchce,  in  twenty  yean. 

The  plant  ia  raL^i-d  frcim  st-wl  in  nurw^ry-beds, 
and  when  about  a  foot  tall  is  removed  to  the  plan- 
tation. It  thrives  beeit  whnn  planUti  not  too  thickly 
with  othtir  trvcs.  The  trw  can  be  tapped  in  the 
iiame  way  n»  I'ura  rubber  at  about  eight  ytian  of 
atfe.  A  Kpiral  form  of  cut  is  often  used  (see 
Vol.  I.  page  IU8J,  but  is  not  recommended.  With 
this  trvf.  a.t  with  all  others,  it  is  k-st  not  to  tap  too 
early,  as  such  IrL-atmecl  is  likely  to  alfect  later 
production.  A  better  (|uatity  of  rubktr  ig  pro- 
duced ae  agv  a>ilvances.  The  latex  is  eoagnlated  by 
adding  boiling  water  to  it,  and,  after  straining, 
by  adding  eight  ounces  of  formaldehyde  toabarrel- 
ful.  Then  the  cream  v  mass  is  wa><htHl  again  and 
roltei]  out,  or  it  may  1)6  mixed  with  water  in  a  bar> 
n-l  witha  tap  at 
the  bottom.  This 
water  i^i  drsiwn 
otf  in  about 
twelve  honrs, 
and  the  opera- 
t  i  u  n  ff (Hf»ti^ 
two  or  three 
times,  when  the 
cre:ini  isultowed 
to  coagulate  and 
is  then  rolled 
out. 

Separation 
can  also  be  ef- 
fected by  cen- 
trifugal action, 
hutthefr«]ui>nt 
stoppages  neces- 
sary are  an  ex- 
pt^Rsive  waste  of 
time.  Itif  this 
pnH.'VM.')  the  rub- 
ber IB  rapidly 
brought  to  tho 
surface  of  the 
vesec la  used,  and 
requires  only  to 
lie  dried.  A  con- 
venient method 
of  coagulating 
and  drying  is  by 
means  of  the 
"sand  filter," 
which  can  bo  used  in  connection  with  eithor  the 
creaming  or  the  centrifugal  process.  A  centripetal 
method  in  now  under  trial,  which  Is  Inexpensive 
and  is  expected  tx)  work  with  great  economy.  If 
the  latex  is  left  in  the  onjtfnal  fluids  after  strain- 
ing through  a  fino  niesh.  it  i[uickly  ferments  and 
bMomea  putrid ;  the  rubber  will  then  coagulate 
and  Qoat  on  the  surface,  and  there  is  but  trifling 
looa.  Tha  rubber  thus  produced  is  dark  in  color, 
but  of  good  oaality,  frae  from  reainoiu  matter  and 
keeps  well.  Tba  oethod,  howsver,  !s  tedious,  reput- 
sire.  and  takes  considerable  time.  (Hart.) 

Tbe  amount  of  rubber  from  a  tree  ts  variously 
stated.  An  eight-year-old  tree  probably  ftires  about 
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itix  jiounil^  (or  lou)  a  year  on  an  AveraKe.    The 
rubber  briii{{»  a  lower  pricii  than  Pnra. 

Ceara  rubber  (Mmiiknt  GlaziovH). 

The  C't-Ar:)  niblitT,  a  tr«t>  allied  tn  the  tapioca 
plant,  is  a  native  of  tlio  dry  diwrt  rej;iirii»  »f  Ceara 
in  Braiil.  wher^r  ihiTi-  ia  annuully  a  long  spell  of 
druiigbt  iluriii}£  wliich  irnt  a  tJro|i  «i  rain  falls  and 
Lhfi  soil  ljbC('mi>K  pi'rr.^clly  dry.  Thuugli  It  frc- 
qucntl^  has  bct>n  ptanUxl  in  the  equatorial  forost 
re(jicn  it  has  niways  faiU-H,  ax  a  perm.irKintly  wot 
clitnatc  ii*  >|iiite  urtHiiited  for  it;  but  it  niii^nt  be 
cultivated  with  piivcoss  in  flamly  rt.'gi'>na  whure 
th«re  is  a  fairly  heavy  rainfall  fur  a  fi-w  muiitli' 
follciwetl  by  a  spfll  of  absnlnWly  dry  weather. 
Ct'ara  rublxsr  has  been  but  littlu  unik^r  cuUivali™ 
aa  y«t. 

It  is  grown  from  s««d  but  moy  bo  raised  fmm 
cottings.  Tk<>  aeei  ia  amall,  rattier  Hat  and  dnrt^ 
brown.  It  is  borni:  in  a  rnuM  [;a|)«ule  like  that  of 
Para  mbber,  only  much  amallt-r.  Bl-cuuso  itt  the 
hardness  of  the  testa  of  the  siwd  it  Eerminales 
slowly,  and  il  is  usual  tu  lilv  off  tliv  (•»■!  or  grind 
the  aaRle  before  pianiinR.  The  treo  Rrows  with 
fair  Dipidity,  und  itoon  nttains  a  large  iilxe  in 
suitable  localities.  It  requires  a  ^ndy  soil  and 
a  dry  climate. 

It  is  generally  tapped  in  short  cuts  and  ttiL-  latex 
allowed  tn  coaenlate  on  the  trf^e  and  (rallecked  in 
the  form  of  wrap.  Howevwr.  it  t-an  bv  drawn  off 
in  quantity  as  is  Pora  rubber,  and  i;oaKulat*?d  by 
moans  of  smoke.  Iho  ruhhor  is  of  a  poorer  qusil- 
ity  than  Para  rubber,  but  the  tree  m  certainly 
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worth  cultivation  in  countries  wbere  tlie  ctto 

is  suitable. 

Assam  nibhei  (Fiom  tkutiea).  Figs.  795-7flft. 

The  Assam,  or  India  rablwr,  is  a  nattre  of 
Aai^m  and  the  Malay  region,  wfai-re  it  is  foimd 
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tD'l  Ihp  i;l<arMl«(lilU>  hw  It  alUfhr^  Kt  nwta  Is  ■  \t'm 

Brewing  either  ae  an  epiphyte  on  other  tr««»  ?«• 
part  of  it«  lif«.  finally  killing  ita  host,  or  as  a  rock 
plant  on  hj^li  nrecipiCL-A.  It  is  w«ll  adapU-d  for 
cultivatinn  in  tne  rain-fureats  of  the  equator.  Imb 
it  will  alao  p[row  farther  north  than  will  Par* 
rubber.  It  is  the  well-known  "rubber  plant"  of 
the  horticnltnriKt. 

Assam  nib>>er  can  be  ffrown  from  enttings, 
which  is  thL-  unual  method,  or  frvtn  Mxd.  Tito 
aeed  b  very  Hmall  and  should  be  grows  is 
hoxfs  over  waU-r,  as  it  may  be  deaUwyed  by 
antjK.  There  are  1.000  to  1.200  aeeda  in  an 
onnee.  Cuttings  grow  rapidly  and  may  be 
tapped  in  fi>ur  vears.  Et  grown  freclv  wJLhoat 
shade  if  planted  close,  bnt  more  rapidly  ttnder 
partial  cslmdr.  The  trve  eenda  out  a«rial  roota, 
BoniR  of  which  are  usually  rwnovod,  leaviDc  only 
those  which  in  time  may  become  suitable  for 
tapping.  KuutH  anil  tlvnui  arv  tapp«d  wilh  a 
V-^a[M^  cut,  made  with  a  gage,  and  a  sharp 
kntfd  \fi  drawn  down  the  center  of  each  arm  of 
theV. 

Tli«  Iat«x  i«i  more  difficult  to  coaeolatc  thaa 
that  of  pRra.  Itcan  bo  coagvlaled  by  rtirrtog, 
nr  by  cxtrorting  aa  much  water  as  poBaiblc. 
One  system  is  toallvvr  it  todnip  on  mat«  below 
the  tree,  whem  it  coagulated  and  i^t  afterwarda 
removtfd.  Tlio  amount  of  latex  produced  variaa 
greatly.  Aft«r  heavy  tapping  tne  tr«e  nqaires 
to  be  rested  for  a  year  or  two.  The  vahe  of 
tbiH  rubt)er  ia  about  the  same  aa  that  of  CoDtra) 
American  rubber. 

Ire  or  sUk  nibb«r  (Fua/untiti  duUat). 

This  tree  grows  to  .1  very  large  aiw.  aad 
takes  many  years  to  come  U}  mntiirity.  WIh-b 
fit  ."(uffieiftnt  .tiM  and  age  it  produi-es  reblK-r  of 
excellent  quality,  hot  few  can  watt  thu  lima 
reiiuired  for  it  to  matore,  which  nay  be  given 
at  t  minimuJD  of  twenty  years.    It  might  ha 
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rTlirtndl  Vf^WWi  Hp^ww"  qnicker-irrowinR  kinds, 
to  wmt  In  lltir  in  carter  of  Ihtt  oxhauMtion  »[ 
ear1ior-m:>luring  kinds.  The  Irw  h»«  attciiiiMl  large 
nix*'  ikt  considiTablij  olovnlionB  in  the  Vifi-at  Indi^^, 
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vhdn  a  lower  l«m|>«ntur«  pn^vAiU  than  on  the 
plaint).  Ill  Trinidai]  it  gjovs  nt  elevatioiiit  of  130 
t«i  oOO  IkvI  above  aea  levfl.  Funtiimia  waa  for- 
merly known  a»  Kickna.  (Hart.) 

West  African  robber  {Iicndotphia  x/m-iW). 

Theru  :iri'  aovtral  Rpevite  of  tbid  genus  which 
yield  nhhtr  of  gixid  qnalltr,  but  which  do 
not  respond  readily  to  cullunil  treatment.  Thay 
an-  fur  thv  most  part  high-cllmbine  jiluntjt  rcqiiir- 
in(t  the  a«pix)rt  of  trees.  The  latex  or  ruiiber 
coa^riUte*  alraiwt  a*  toon  a»  it  vxuiU-».  It  may  hu 
ronnMl  into  rubber  by  smeiirini;  on  a  smooth  hut- 
fncp.  It  iii  n>lat^l  thnt  in  Afrira  native  colWtora 
VM  thoir  arm*  for  thi«  purpoA^,  cutting  off  tho 
accumulat«<)  material  *hvn  it  bvcomax  i<ui£ciuntly 
lur^u  to  int^unvuDiciiGt  Ibinr  working.  It 
may  be  nasamed  with  soma  certainty  that 
Ijtmlol]>hiiM  are  unlHiely  to  campet«  with 
Ht»vua.  Ficiu,  Castilloa  ur  Manihot  (Hart.) 

Ba]at«  guttA-perctui  (ilimuf'pii  glabota). 

This  trw  is  a  nalii'e  of  the  fore«t«  of 
TriiiNad  .ind  South  .\niuriai,  an'I  iit  ex- 
ported in  large  i|Uiintiti*«.  ria  Trinidad. 
from  the.  mainlanii.  Thw  tr..'i"  aff'srd*  ons 
of  th(*  moot  uxefui  hard-woi>ds  knonn.  It 
in  eHpecially  valuahli?  for  railway  »lrt>pt«rs 
and  for  bnildina;  |iiiq>iKK<:i  W'aiuw  of  iU 
dnrAbility.  It  grows  to  a  iar^i;  siw,  both 
in  virgin  forert  and  under  cultivation.  It« 
pToduco  ia  of  tho  natare  of  tnitta-jiercha 
Bnd  meltH  in  hut  wat«r.  No  attempt  at 
caltivntJoa  oa  a  large  scale  has  yet  been 
nude.  The  tr«e  prodnci^s  n  Hm.all  oditito 
fruit,  dDlieioujily  nwwt,  which  is  Mid  largely  in 
local  markets  when  in  sea»)D.  The  tree  takMCOm* 
thirty  or  more  yean  to  ruaoh  full  maturity.  Th« 
Med  aoon  loeee  its  Titality  if  allowed  to  becom« 
dry.  (Hart.) 
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RYE.    Sefale  fvnale,  Linn.   GramineiB.   Fim.  799- 
801,  and  Fig.  .W2. 

By  Jared  Van  Wagfntn,  Jr. 

Rye  ia  one  of  the  miaor  cemai  ersinn,  of  relative 
unimportance  in  .^nii^rica  a.s  compared  wilh  wheat, 
corn  or  oats.  The  srain  ia  used  both  for  human  and 
for  stock-food,  and  the  entire  ptant  for  itoiling  and, 
occasionally,  aa  hay.  It  also  linda  a  place  as  a 
cover -crop  and  green -manure,  while  tho  demand 
for  the  straw  for  bedding  hones  is  eonsiderahle. 

In  butitnical  rclatLOunhip,  phyeiologicul  cliurac- 
U'Hs,  mannLT  of  growth  and  method  of  cultivation, 
rye  is  mn.st  clowly  coraparnhle  with  wheat.  The 
npik^dutx  are  two-  Ui  thtw-IIow^retl.  two  of  the 
fluweni  being  perfect  and  thr^e-stameoed.  the  flow- 
ering glumes  long.awned.  The  straws  are  mtich 
taller  and  mere  slendc^r  in  rye  than  in  wheat,  aome- 
timea  teaching  a  length  of  seven  feet  on  Mcb  avila ; 
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benoc,  rye  t«nd«  u>  droop  or  lodge  more  readily 
than  wheat  The  heads  of  rye  are  rather  longer  and 
much  mort-  slender  and  comproaMMl,  and  the  glumes 
and  api)«ndageB  ar«  so  firmly  attac  hid  I  hat  rnm- 
paratively  little  chaff  is  formed  In  thrwthlDg.  The 
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iii<]ivii)un1  gruim  an  th«i  head  ftr»  partly  «i[))(»ed 
iiiHtijad    of    bt-ing    entireljr  enelooM   within    the 
dluincs,   aa   in  wtii-al.    Thuy   srv   alxa  eotimwhut 
toDCur,  more  Kiunder  and  more  pointi'il  ut  llic  L-nd 
which  ifl  the  point  of  attachment  to  the  spike.   The 
loDgitudinal  rruci»e  ortutuiv,  which  \»  so  charac* 
terislic  of  wheal,  is  very  much  less  marked  in  rye, 
Hyc  is  darki-rr  in  Piiltir,  with  it  slighlly  wavy 
or  wrinkled  surface  and  excwdinEly  hard    \ 
aiiil  tdUKh  in  tvxlun-.  utiuinn^  niuru  powvr     \ 
to  mill  than  any  other  Brain.  \ 

Rye  "flhoritst"  the  spike  or  head  in   th« 
Kprini!  much  sooner  thiin  winter  wlieatv  hul 
the  time  of  maturity  is  nsunlly  nut  more 
than  oni-  wnek  (earlier,   A8  thv  young  plunt- 
leta  emerRe  above  grounii  th*y  have  &  din- 
tinctly  roj   tin^e,  which   markudly   dietJn- 
guishea  them  from  young  wheat  ptantR,  and 
the  fait  growth  is  nmrc-  epTi^iMn^  ordtcum- 
bent  than  in  wht^at,  while  in  spring,  before 
haadin^,  the  leavee  take  on  a  Rrayish  prt-en 
that  is  (lilfertTil  from  other  Kmina,  The  tlnw- 
ering  glum^  ia  always  awned  or  bearded, 
and  the  lur^^i  anthers  ahcd  their  pvlk-n  in 
great   profusion,  &o  that 
on  bright,  windy  day^  it 
may   sometimes   lie    seen 
drifting   across  the   field 
Uke  ]tutT8  of  thin  yellow 
smoke.  The  leaved  largely 
lose  their  vitality  before 
the  Krain  ia  mature,  and, 
sa  in  wheat,  the  stems 
probably   perform   the 

COiiologieal  function  of 
veB.  kye  is  a.  more 
hardy  ptant  than  wheat 
and  18  g^>wn  in  morw  ex- 
treme northern  latituden. 
and  yiit  it  eei^mo  mure  loicTiint  ut  hut  wejither  also. 
It  ia  probable  that  ita  zone  of  aucceaaful  ETowth 
covers  a  wider  range  of  clinnatic  conditions  than 
any  other  cereal. 

Theculture  of  rye,  while 
■lOre  than  two  thotuand 
Tears  old,  ia  atill  not  ao 
anctent  as  that  of  whv>At 
and  barley.  Ue  CAodulle 
itat«B  fhat  ittt  orifrinai 
hoaiA  was  hetwe^n  the 
Austrian  Aipti  and  the  I'aspias  sea.  The  Greeks 
were  not  ocquuinti-d  with  it  and  Koman  writ«ri«  in 
the  timeof  I'liny  apokeof  it  aa  a  new  plant  grown 
bv  iht*  barbarian  tril«w  which  they  had  fonqiierwl. 
No  rye  remaina  are  found  in  the  middens  of  tlie 
SwiitK  lako-dwfillerEt,  while  wheat,  harlny  and  spelt 
occur. 

.\ccordinic  to  A.  de  Oandolle,  it  ia  doubtful 
whether  rye  now  exinta  in  tho  will]  state.  Ho  held 
tiiat  the  wild  rye  rejiorted  by  travelers  was  either 
plants  which  were  Belf-«own  or  a  ry«-lihe  form  of 
Sraan  of  an  allied  tr^nus.  It  is  certain  that  under 
cultivation    rye   has  tlit-   jiowur  of   perin-tuating 
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itself  by  volunteer  sowinf;  beyond  any  other 
grain. 

According  to  Uackel,  however,  tbu  oriKitial  form 
of  rn-  {SiT-ak  mniifjinum)  ^rovra  wild  in  roounLaisa 
of  the  Medit«mineati  countrioa  and  as  far  eart  as 
ci^ntral  .Asia.  It  L*  [N-rcnnial,  with  a  jointed  radua, 
both  uf  which  characters  havtt  dlsappearod  In 
cnltivatioB. 

Ryo  «^(>nis  to  be  a.  plant  of  iMwniAag  importanco 
in  the  ocunomy  of  the  world.  First  bu-Iey  aa<i 
later  wheat  have  driven  it  out  of  th«  warmvr  cli- 
matea.  ft  has  always  been  the  bread  of  northern 
peop!r.t.  In  thf  tinited  Stati's.  at  leaat.  it  »  mainly 
the  peculiar  value  of  the  straw  which  still  rVtaiflS 
for  it  a  place  in  our  agricultural  practice. 

DUtribulion, 

While  ryo  ia  of  minor  importance  in  America, 
\s  the  principal  cen-al  of  Runia  and  Scandinavfa, 
It  is  estimnti:^  that  the  world's  prodnctiun  of  178 
ia  equal  to  slightly  more  than  50  per  cent  of  tlie 
worl<V»i  wheat  crop,  and  rathor  more  than  oiMi-half 
of  this  IB  f^rown  in  Russia. 

The  annual  production  of  ryv  in  the  United  StaUa 
for  thu  live  years  1900  to  1904  averages  a  little 
le8s  than  2I),(K>I),1XH>  buaheU,  and  this  amount  has 
shown  no  imi>urtani  iRcrcauw  for  twvnty  yi-aia. 
Pennsylvania,  Wisccnain.  Now  York  and  Nebraska 
were  th(t  only  i*tat«ii  growing  mon*  than  2,000,000 
bushels  in  1904,  but  the growin^of  rye  has  reached 
its  hiKhe.<t  development  in  New  Jersey  and  in  thrM 
or  four  counties  of  oaBtem  Now  York.  In  New 
JerHtiy,  the  production  of  rye  very  doeely  approaclM 
that  of  wheat,  being  the  only  state  where  tbia 
condition  prnvallH.  In  Canada  in  1901  the  boabeh 
of  rye  were  2,316.793.  from  176.679  acna.  More 
than  two  millions  of  buahets  of  the  crop  Wi 
producwl  in  Ontario. 

Ompoitition. 

The  connpositioii  uf  rye  grain  it  similar  to  tbat 
of  maize  and  wheat,  the  following  being  tht'  average 
of  mKny  American  analy»6ii  aa  givan  by  Henry : 

rEK^-£NTAGB  COMrOaiTION. 
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Rye  differs  from  maiie  naloly  tn  the  t«es  amooBt 
of  fat ;  and  it  hua  conniderably  leea  i>rot«i&  Ihaa 
wheat.  ^  far  as  mere  ehemkal  analyaia  is  co»> 
cerned,  it  may  probably  he  coBBidflrail  aa  sstlslae- 
torily  replacini^  corn  in  a  ration. 

The  composition  of  rye-straw  ia  almost  idastieal 
with  that  of  whoat-«tmw,  but  it  is  mocb  taaehar 
in  fiber,  which  gives  it  a  special  vahia  as  beddiaK 
and  for  some  industrial  purpoete& 

Cuturf  afryt. 

Soil.—ll  is  true  that  rye  will  make  a  fair  growth 
OR   soils  which  are   too  light   and    thin    w  the 
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•OCeMlhl  iH'owJnK  of  wht-at  or  Iiarli^/,  and  thin 
has  Unded  lo  i.T'iwil  llif  cnn>  off  of  Ihe  more  for- 
til«  soils;  bnl  rye  will  repay  Rood  culture  and 
IiIwidI  furtil  ixatiun  la  wc-ll  Hi*  any  uthcr  gruin.  It  is 
unfortunate  that  rye  and  buckwheat  have  achievt^ 
thu  rfpiitaliiiii  of  h^'me  thf  Krains  of  ]M.viTty.  Rj« 
makes  its  Ix-st  growth  on  mJlu  which  contuin  lens 
clay  than  srime  which  are  adapted  to  whiiat,  and  it 
is  very  imi'urLiint  that  it  hav«  jfitml  iJriiinu!;<^. 
Snow  protection  in  very  severe  weatlier  UBcarcely 
lots  nociJMary  than  in  whL-ftt-growing. 

Thu  hii:l)  value  of  the  etraw  ia  the  nnly  factor 
which  niak<.-ji  it  ailviwiliK-  tu  (trow  rye  «n  soil*  which 
are  naturally  well  tuJiiptcd  to  wheat,  but  this  fact 
haH  a  matt  imjrartant  liearin^  nn  the  na/*.  Thr 
writer,  living  wn  s  farm  wht-re  btith  wheat  anJ  rye 
are  proiJuciid  BUceeBafuily,  finds  that  rye  is,  on  the 
whffle,  tho  mor«  priHiliihlc  crop  to  grow,  and  »f  it  i^ 
sown  on  landa  which  nre  rich  enouch  to  ktow  maxi- 
mum crii|ts  of  wheat  aiiJ  oft4.-n  to  cuutieit  tu  lodge. 
Ryfi  here  tinris  its  place  in  a  four<rDp  rotation  of 
com.  heavily  nianiin-d  with  »tnbla  manure,  followiMl 
by  rjals  with  acid  jthmphati!,  tliiK  followL-d  Ijy  rye 
with  acid  phuaphate  and  Rfaaa  aeeJed  with  the  rye, 

FtrtUitfr*.— The  principh*  of  fertilisation  which 
ttpply  to  thu  other  email  cer>:-ala  hold  with  rye  as 
wi'll.  Too  much  nitri>];i;n  ami  mciBlurw  n.v*ult  in 
curly  lod^inK.  discolored  straw  aad  very  shrunken 
gniin.  Applications  of  phcisphoric  aoid  fiomKtiineji 
give  m*i8l  slrikinc  twrn-hU  by  ounteracting  this 
t^-ndf  ncy.  The  writer  has  seen  i'lO  poundii  per  acre 
of  diiwomyl  phwphato  rot'k  mako  all  tho  ditr.rr<-ncc 
betwtx^n  a  crop  which  "  crinkled"  Aowa  soon  aft«r 
heading  and  on«  that  s't.v'A  up  until  it  wiu  well 
filled  ;  and  the  straw  remained  fairly  bright. 

Serdinij.  —  V{W\\i!  thn  grains  at  ryo  ana  gmalk-r 
than  those  of  wheat,  the  amount  of  seed  UKed  per 
kore  ia  about  the  sanin.  In  the  ry«  districtst  of 
eastern  \ew  Ywrk  it  is  custoTRary  to  bow  mvcd  to 
eight  pc-ckB  of  seod  iter  acr«,  placing  th«  seed  one  to 
two  and  une-hulf  incht-s  divji,  di-'pcnding  on  thi;  soil. 
On  the  poorer  HoiU,  and  with  early  seeding,  some 
persona  recummi^nd  l«m  need.  It  can  bo  »uwn  aaftfly 
earlier  than  whuat.  for  it  rarely  shows  any  tendency 
to  "rthoot"  the  culmJi  in  the  fall ;  it  ia  well  knnwn 
that  when  th\A  (K'ourtt  the  plant  will  not  survive 
the  winter.  In  the  latitude  of  Albany.  X«w  York. 
it  ii>  soinL'timcis  sown  ae  early  as  thu  last  week  in 
Augiisl,  while,  on  the  other  hand,  sowing  is  nome- 
tiirn-s  defi^rrt^  ao  latr  thai  it  barvly  K^Tniintttca 
before  freezing  weather.  When  rye  is  sown  early  it 
wmt'timiis  glveit  a  large  amount  of  fall  pasturagi- 
ami  iin  uxvellent  crup  of  grain  th«  following  fiiim- 
mer.  Early  mowing  ia  very  dosirable  on  poor  soils, 
in  order  that  thu  crop  may  gvt  wvll  u«tablL«faod 
before  winter  8et«  in. 

PIttrf  in  Ifir  mfntiitn. — When  ryt-  h  grown,  it 
gent-rully  fills  the  place  in  the  rotation  which 
would  othfrwiws  hti  taken  liy  wheat.  Them  is 
certainly  nu  crop  better  adapted  fur  swding  down 
with  graaa.  When  both  are  grown,  there  ia  a 
popular  idi-a  that  a  g<md  "  catch  "  of  cIov»t  i^  moro 
easily  aacared  with  rye  than  with  wh<-at. 

Variitut.  —  Unlike  the  other  cvn^ls,  rye  haa 
dereloped  very  few  varietJea,  ponitdy  because  it 


ewwfartOtw  frmly.  Vt^>t  corn,  which  croiw-fer- 
t!lius  with  perfect  freedom  and  is  indeed  almost 
Belf-Hterilf,  ha*  dfvelop*^,  nevoriheleiw,  a  very  largo 
number  of  varieties  and  types.  More  probably, 
thifl  ia<:k  of  varii'tit-it  in  rye  ariw-s  from  thi?  fact 
that  it  has  \e»s  innutv  (c-tidt-ncy  toward  vunatlun, 
i.  e.,  it  is  not  a  plastic  form. 

Thwru  h  »  spring  and  a  w  inter  form  of  rye,  the 
latter  lieing  raided  almost  entirely  in  America. 
Vew  York  state  growers  talk  of  "Whit*"  rye  and 
"Common"  ryt,  and  u  '•Mammoth  >Vbite  Winter" 
hnfl  figured  in  setilnnien'rt  catiilogutNt,  but  tlif  dis- 
tinction is  nut  wvll  marked.  Thi:  gmiu  has  nvL 
enough  commercial  importance  to  nltract  much 
attttntinn  in  tho  way  «f  Aulection  and  impnivemvnt 
by  plant-breeders.  A  number  of  wheal  X  rye  hybrids 
have  been  made,  but  they  seem  to  have  had  no 
cHpvcial  value. 

HarvtttiJiff  and  handiiny. 

Owing  to  th^  fact  that  ihi*  culms  of  rj'n  art-  so 
long  and  sliMider.  a  heavy  t^rop  is  nearly  always 
more  or  lesa  loilged  and  tangled,  and  its  harvesting 
it  attvmded  with  itpi-cinl  ditficultir-s.  It  should  be 
cut  and  bound  as  U  wheat.  When  it  is  sown  on 
fvrtilc  euil  and  growK  thick  und  stuul  and  owun 
feet  tall,  it  will  severely  tax  even  if  It  dots  not  go 
entirely  beyond  the  capacity  of  the  ordinary  grain 
bindvr.  Th«  binder  is  noi  i-^pi-cially  conHtrucled 
for  that  kind  of  work,  and  the  elevators  will  clog 
nnd  tho  bundles  Ito  tii-d  togi'ther.  Still,  if  th« 
machine  han  a  rather  long  table  and  the  straw  ia 
dry.  it  will  nsnally  ho  possible  lo  handlu  it  by 
using  skill  and  patience  and  catting  on  only  two  or 
three  sides  of  the  fii-ld.  This  <^'ondition  obtains  only 
when  rye  is  sown  on  soils  good  enough  tu  grow 
heavy  croiw  of  wheat.  Such  rye  ia  still  often  cut 
with  »  liL'lf-ntko  rc^gx^r  and  bnund  and  shiM'kH  hy 
hnnd.  Konr  active  men,  accustomed  to  the  work, 
will  bind  rye  by  hand  as  rapidly  as  a  r«at>vr  will 
cut  it.  This  maki-'s  expensive  hnrraiting,  but  it  ia 
aometiraea  the  only  way, 

Ilye  grain  must  Iw  thoroughly  dry  if  it  is  to  be 
Rtored  in  large  bulk,  as  it  seems  lo  become  musty 
moruroadity  than  olhi-r  grains,  tf  straw  is  to  sell 
well,  it  must  be  thretthed  without  breaking  or 
tangling  and  then  rebound  into  bundluA  U-font 
baling.  Tliis  was  done  by  flailing  long  after  that 
implement  had  disappeared  for  other  uws.  It  ia 
now  handled  by  a  s{ifcial  type  of  thrcehing  ma* 
chine  known  an  a  "beater."  This  has  a  cylinder 
about  six  feet  in  U'ngth  nin  at  a  very  high  spotKl. 
and  armed  with  only  alight  eomgationa  jnntead  af 
the  URonl  teeth.  The  bundle*  arc  nnbonnd  and  f«d 
through  thijs,  lying  parallel  to  the  axis  of  thu  cyl- 
inder inabead  of  enilwise  aa  ia  the  usual  way.  In 
tht-  old  8tyli;  of  machim-a  tliL-  Mtniw  {»  dittchsrged 
on  a  table  in  shape  so  that  one  or  two  men  con 
n^'bini)  it  with  bands  of  straw  caught  up  from  th» 
bundle.  In  more  modern  machinei^,  the  binding  Ls 
done  with  twine  by  a  modiHed  form  of  the  ordinary 
binder.  The  straw  bt  baled  in  the  old  type  of  opMi* 
topped  box-preaSi  being  packed  in  bundle  by  oun- 
dlu  and  tramped  down.  This  is  pucaliarly  hard, 
exhausting  work,  but  it  seems  to  be  the  only 
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able  m<!thoii  of  baling  rye-stnw.  The  hxiva 
w«igH  200  til  2i)0  |>oun'l8  each.  A  ii&y  car  wilt 
hol4  about  ten  tons  »f  baled  straw. 

LoDKt  clean,  bright  slravr  will  osually  sell  at 
prices  approximating  that  of  good  timothy  hay. 
The  straw  must  be  bright  if  it  is  to  bring  a  good 
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hiUtopH      \ 
brig  liter    ^^ 


price.  Straw  jfrown  nn 

is  generally  very   much 

(sometim&a  ainiOBt  whit'.^l  than  that 

Kr«wn   in   the  uUuviiil  vnlk-ya   Iwlow. 

Straw  grown  on  black  soitB  in  neancna 

of  ahnniiunt  rjiinfall  i»  ofli-n  v>>ry  iiuich 

discolurwl  and  «f  low  value.    The  straw 

will  aUo  be   brighter  in  color  and   will 

weigh  ln'tlor  if  i-tit  u  f^w  d^i's  hflfore 

cornplotd  maturity,    Htavy  rains  after  it 

hua  once  drteil  VKvia  to  iJimtni^h  ito  wi^ight 

by  washiag  out  eulnble  matter. 

rwM. 

A  ton  of  rye-atraw  per  av.Tf.  is  acponnted  a 
gtiod  yiL>1<l,  anil  thu  uhiiiiI  tbr<?))hcrman'ft  estU 
mate  is  sixteen  to  tw^^nty  boishela  of  grain 
to  eavh  ton  of  baiwi  straw.  Tliu  writer  in 
19f)ri  grew  on  one  nieaflur«i  ai^rw  3,!-lfiri  pounHa 
of  baiti!  ptraw  ami  twi-nty-(^^von  ImflJiels  anJ 
twenty-two  pounds  of  grain,  exclusive  of  scat- 
toringR  which  would  probably  haw  made  the 
Rtraw  ftlKiut  thirty-fivti  hundrwi  pounds  and 
tha  (jrain  twenty-nine  bushela.  Thin,  so  far 
aa  Btraw  is  concerned.  Beem«l  to  be  about  all 
that  wa\d  poaaibly  f^row  on  an  acre..  It  wan 
on  soil  rich  eniiiiirh  m  t)i.it  in  the  sumi'  Gi.-ld 
the  wheat  in  spots  was  badly  lodged.  While 
on  i^oim]  land  and  nnd^r  favorable  conditions 
the  yield, of  rye  is  generally  lees  than  that  of 
wheat,  and  whiJo  thirty  bushelH  of  rye  is  a 
very  exceptional  yinH,  ypt  the  avorage  pro- 
dllCtiOD  per  acre  aa  reported  by  the  United  i^taten 
DeiHUiment  of  Agrictitbun;  is  lartct^r  in  Ui»  castr  of 
rye.  On  the  other  hand,  wheat  can  be  made  to  pro- 
duce nior*<  to  the  acre  than  can  rye.  For  the  tlv« 
years  1900-1904,  the  average  yif  Id  (if  rye  per  at're 
waa  15.6  bushels,  against  VMi  bushels  for  wheat. 
This  is  explainer!  by  the  fact  thnt  most  of  the  rye 
is  grown  in  the  older  atatee  where  culture  and  soil 
preparation  arc  rnorv  thorough,  whtti^  iho  average 
yield  of  wheat  is  rpdaced  by  the  great  acrt-ago 
in  fitaliw  whi^ri^  \t-tvi  careful  methoilH  of  noil  prepa- 
ration and  fertilization  riMult  in  a  low  avenigo  piT 
acre.  The  avorage  yield  of  rye  in  the  South 
Atlantic  stat«e  is  n^portod  as  onEy  a  littl«  more 
than  seven  bushels  per  acre. 

Marktting. 

Only  onw  ctaM  of  ry«  is  rwogniial  in  thv  grain 
trado,  and  this  pradea  as  Nos.  1,  2,  3, 4,  var>'ing 


from  that  which  is  bright,  dry  and  veil  clesned 

down  to  that  which  is  damp,  mosty  or  in  bad  nm> 

dition  from  any  canBc.     The  le^l  wfigbt  nf  ft 

bushel  of  rye  is  fiity-eix  pontida  id  Dearly  all  the 

at«t«8. 

For  the  £ve  yeaiB  1900-I9O4,  the  average  pric» 

of  export  rye  at  New  York  was  56 

fients   and   for  wheat   69.2   eentSL 

While  the  exports  of  ry«  art  wrf 

iBiall  M  compared  with  other  graias, 

yet  during  t)ie  five  years  1900  to 

I9(V1,  inclnitivc,  about  2S  per  cent 

of  the  total  crop  was  exported. 

Grnin  far  frtd. — Kye  eon«tJtate« 
the  main  bread  grain  of  mor«  than 
voe-third  of  the  tnhabilantfl  of 
Europf,  but  in  America  it  is  naed 
mainly  as  a  food  for  animals.  Tbe 
fact  that  It  cam'M  eomparatively 
, , , ..  little  protein  doea  not  as  a  rule 
■\  \  comoutnd  it  for  f wiling  dairy  cows. 
,  ^  Apart  from  iba  compoeittoa  it  ba», 
for  some  reason,  a  distinctly  h«d 
roputaliun  among  dairymen,  it  being  averred  that 
it  causes  cows  to  "dry  up."  although  there  dws 
not  f^«n\  to  be  any  real  ^ciuntific  baab  for  this 
idea. 

In  the  diHtricta  whoro  rve  is  gnnni.  it  ia  oftea 
ground  and  mix«>d  with  wh»at  bran  or  oata  aa  a 
feed  for  hersent  doing  heavy,  slow  work,  aim]  they 
keep  in  excellent  condition  on  it.  Hovever,  owing 
to  the  heavy,  sticky,  viacid  nuafs  that  ground  rye 
forms  when  moistened,  it  should  always  be  fed 
mixed  with  some  bulky  materia)  to  lighten  it. 
U««d  as  a  fixxl  for  hogs,  eapveially  Is  eonne<ctiaB 
with  dairy  by-prudacts,  it  is  always  regarded  aa 
very  Hutisfactory.  Poultry,  however,  will  refuse 
rye  as  long  aa  any  other  grain  is  available. 

Ptuturing  of  rjr-— Tlie  writer  had  learned  frMn 
many  years  of  experienoe  tn  the  faU-cruing  of 
rye  that  it  will  force  a  ylehl  of  milk  beyond  any 
other  food,  young  wheat  only  excepted.  A  hetd 
may  be  well  fed  in  the  fall  and  be  Kiting  good 
rtlnrns,  hut  tf  tnmiid  out  on  a  lamriant  growth 
of  rye  for  a  few  days  the  increase  it  milk  will  be 
apUinii*bing.  While  Kiich  fall-pasturing  of  r)-e  ii<  an 
incidental  sind  perhaps  not  t'cry  usual  practice,  yet 
there  are  years  when  the  food  thas  serurvd  will 
add  very  cnniiiilerabty  Xa  the  total  net  income 
secured  from  the  crop.  If  stuck  is  kepc  elf  in 
very  wet  times  wbi-n  the  ground  would  peach,  and 
is  not  allowud  to  griuie  it  too  closely,  Mich  pastur- 
ing (lo)-0  not  appear  greatly  to  reduce  the  crop. 
Sometimes  in  warm,  moist  falls  when  the  plants 
hare  maili^  excessive  growth,  pasturing  may  aeto* 
ally  be  beneficial.  Spring  pasturing  Es  freqiWDt 

.S'otVinjr.— Rye  has  often  been  empktyed  as  a 
soiling  cr(ip  for  fwsling  in  the  green  state,  lod 
occasionally  it  haa  be«n  cared  into  hay.  Ita  advaa* 
tage  li<.v  in  Ihe  fact  that  it  will  fnrniah  a  oob- 
siderable  amount  of  green  food  earlier  in  tk* 
Kpring  than  any  other  forage  plait  uA  bofore  tKa 
pasture  graiues  are  available. 
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Villi*  gnn  rjre  is  exoe«d(ngl>>  Isxativp,  it  is 
femeaStj  nportod  t«  be  satisfactory  for  milk 
pradseUMk  Qm  idijecliun  to  ildi  mtc  lies  in  the 
oommraiiTelT'  eliort  periwl  dun'og  which  it  i^ 
arailsble.  Rflfore  heiuiinj;,  tJi*-  ilry  mattt^r  per 
acre  is  too  Ktnitl)  tij  unmunt  it>  much,  and  as 
BOOH  HA  the  grain  beRinB  to  form  tho  straw  liecomeii 
hard,  w'Kniy  ami  on|in,lfttiilili>.  Prdhnbly  t*r  or 
twvlve  days  in  late  ApriJ  or  early  May,  accordine 
to  lalitudo,  will  cover  thi*  (K-riocJ  during  whi<:h  it 
It  in  really  jfood  condition  for  green  forage.  When 
a  syxl^m  of  aoilini;  in  follnvM),  rye  may  Ih>  suc- 
ceeded in  tura  by  wh<^t.  cli>ver,  pean  ard  oatu  and 
corn.  Howfiver,  a  silo  full  of  )1ri<t-clai».  Wi^U-ma- 
tured  com  silai^o  will  ueiially  olU-r  thw  happitwt 
eolotion  to  the  probWm  of  aommer  feeding. 

ihtxr-crvp  and  nrrrn-manurr. — Ryu  i»  uwsl  as  a 
cover-crop  and  for  Rrecn-mannrinK.  Whiln  not  a 
nitrofren-KatlivrinKT  plant,  it  in  inThapB  one  of  the 
best  for  producini!  uri;umc  matLeron  mjils  of  low 
fertility.  Wlw-n  plowpd  under  to  b«  followiMi  with 
a  crop  of  cum.  tC  uh'mld  nol  hv  allowod  to  l>M.'nnii) 
too  mature,  for  the  exhaustion  of  the  foil  moisture 
by  the  ry«  before  plowing,  and  tho  subsuquL-nt  cut- 
ting nlTof  the  capillary  movement  of  the  noil  water 
by  a  mat  of  VfKfl»'de  mnlcrial  which  decays  very 
aLowly,  may  work  seriouM  injnry  to  lli«  succeeding 
crfip,  wiMwially  if  the  summer  proves  to  he  oni?  of 
deficient  rainfall. 

.•Urav.—  Rye  aa  a  crop  ia  unique  in  one  respect, 
thiit  is,  in  the  Biut  the  ittraw  is  cimmonly  aoout 
e<]uat  to  the  grain  in  vaiue.  This  ia  preeminently 
the  »trnw  which  is  suiiyht  for  lieddiiiK  I'y  fastidi- 
oiia  hor-semen.  and  the  (wtlet  for  ihifl  pnrpoHe  in 
Very  Urge.  Until  a  wort)  of  year*  ago,  it  w(w  very 
lart*ely  uned  in  the  inakinf;  vt  a  cuiitho  brown  pajier 
for  jjnwere,  and  for  strawboard.  Columbin  county, 
in  New  York  »tMU>,  w  one*'  tht*  center  of  a  great 
rye-ETowing  and  paper-making  industry.  The  crop 
ifl  etill  vi-ry  largely  gruwn,  but  thi?  mills  have  gone 
since  the  trade  has  changed  to  wouij-pulp  manila 
papent.  The  Rtmw  ia  alim  widely  uned  in  packing 
furniture  snd  Qiir«>?ry  utock,  in  making  straw  goods 
and  in  various  other  indtiRtrijil. 

/Vrtur.— Rye  flomr  carri**  kario  of  its  priit«-in  in 
the  form  of  gluten,  and  hence,  unlike  maise.  makes 
a  light.  porou«,  hut  rather  d3rk-col<in-d  brciwl.  The 
.\mGrican  demand  for  the  flour  ia  comparatively 
iinall.  A  century  ago,  with  com,  it  enterml  largely 
into  the  dietary  uf  the  New  (Jngland  xttitew. 

Rye  flour  IB  now  made  by  the  roller  proceaa  nimi- 
lar  to  Dm  metho<lri  employtid  in  whcAt  milling.  A 
few  mills  in  the  Eavt  make  this  their  specialty.  All 
thv  milling  waste  ordinarily  gin-s  togi^hvr  into  one 
feed,  which  contains  lean  protein  and  ash  than 
wheat-mill  produtrtu  and  kIIa  at  n  lower  price.  It 
is  oft».-n  wi*e  to  purchaw  it  for  swine- feeding. 

Lit ttorg.  —  Hoirtf  rye  is  Dsed  in  the  production  of 
aVnhrjlic  lifiuor!),  hut  the  <]iinntity  thtin  iilili»^  Ik 
relatively  smal).  Th«  di<tillers' refuse  fnim  ry«  U 
not  so  rich  in  protein  and  fat  as  from  corn. 

Bnemia. 

tiueets.  — Rye  lias  no  verjr  speciAc  innect  or  fnn> 
goua  enemiea  The  chinch-bog  {ftlumt  teua^eroM) 


will  fi>«d  on  it,  and  the  HMwian  Ay  {Cmdcmyia 
i{f»triirfor)  has  been  reported  to  infest  it  in  New 
York.  The  funnt-T  irtditiicult  tocombat.  All  rubbish 
near  infested  urt'itH should  be  destroyed  and  infiv'^led 
graiLt  -  HeM-t  nhould  be  burned  over.  Grass  strips 
laay  be  pbntwl  around  thi*  ry«-t)«ld  and  turned 
under  when  infested  with  the  insects.  Crop  rota- 
tion helpK  in  a  mcaaun<.  Migrationti  may  be  pr^ 
Tented  and  large  numbers  killed  by  nve&ns  of  a«p 
trenchm  or  tiir  wtrijie  (page  -l^).  The  Htissian  fly 
ia  controlled  by  planting  ri'sistant  vurietieis,  lato 
i>eeding,  burning  the  fltiihble  after  harvest,  and 
sowing  a  small  utrip  of  wheal  esrly  for  a  Irap^rop, 
to  be  plowed  under  when  infested. 

Dijutuf*,—  Rye  also  suffera  from  at  least  two 
kinds  of  rusts,—  one  a  black  rust  of  the  at«m8  and 
the  other  a  retidi.ih  or  orange  ruBt  of  the  leaves. 
These  fungi  are  important  economically,  because 
they  not  only  caiu»  shrinkage  and  light  weight  in 
the  grain,  but  they  discolor  the  straw  as  well. 
Burning  infested  gtnhble  and  prac- 
ticing <;rij|i  roWtion  nro  th«  sug- 
gested remedies. 

Smut  Hvmetimes  attacks  rye.  It 
may  be  treated  as  for  nals,  which 
8ue. 

An  interesting  dise&se.  which  is 
not  eonlini-d  Ut  rye.  howt-ver,  is 
ergot  {Ci<irierp»  piirjivr*a]  or 
Spurred  rye  (Fig,  WH),  duo  to  a 
fungus  which  attacks  the  rye 
grains  and  causes  them  to  become 
greatly  enlarged  with  a  chaniiler- 
istic  appearance.  Ergot  is  impor- 
tant from  «  phyBioIogicil  ntund- 
point.  As  a  medicine  it  has  Eong 
been  used  in  obstetrics,  and  when 
feil  to  animals  it  had  sometimes 
caused  abortion  and  also  gangrene 
of  the  extremities.  Wide-spread 
disease  and  trouble  have  been 
ni^port*^  from  its  pn'iwnc*  in  rye 
used  as  human  food  in  Europe. 
Ergot  oceum  on  the  seeds  of  vari- 
ous gra«M«  and  whoat  a*  well, 
but  it  does  not  cause  the  grains  of  wheat  to 
cnla^ge^.  and  hence  it  i.<  leiw  cuiinpicuuus.  It  is  said 
to  be  very  common  on  rye  in  Germany,  Prance  and 
8p;iln,  and  is  fr^uently  reportwl  from  Iowa  and 
Nebniska.  but  it  is  not  usual  in  the  rye  districts 
of  New  York  and  New  Jersey.  The  nrmcdy  li.'«  in 
not  u«ing  infeAt*"]  rye  n«  w«i  nnd  in  not  nowing 
rye  on  land  where  ergot  rye  has  grown  for  two  or 
thrve  yean  previously. 
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SADTFODT.  Otwbrythunaf'ia,lam.  0.  vieit^i^ia, 
Scop.  LemaniniMt.  (Bspurcut,  EnpiinctUi.  Snint- 
foin,  Holy  Clover.)  Fie.  802. 

By  r.  V.  Piper. 

Sninri>in  !«  a  long-lived  and  deep-rooted  lej^tmi- 
ooDB  fura^je  plant,  comparable  a^iciiltu rally  with 
rod  clover  &nii  ulfalfa.  Thoetoinsareorwtornearly 
so,  on«  and  ont^haFf  to 
two  and  cnt'-hulf  feet 
high,  and  Cfrininat«<d  by 
dun*),  vnvt  riwpniva  of 
roue -colored  tlowerA 
Th*  ti>av*.-8  fti\'  mfvjitly 
biuKit  and  nre  uneijuully 
pinnul/v,  uuch  cuniirii»tHi 
of  six  to  HvelvL'  piiirs 
of  teaf1«ts  with  an  mid 
termirjal  njw. 

The  fdant  is  a  native 
of  soulh-cuntral  A*ia, 
whence  it  was  intr\>- 
ducvd  into  cuiitinL-ntal 
Eurupc  about  the  fif- 
teenth century  and  into 
Kn[;laml  in  Ihu  seven- 
teenth  ti-ntury.  In  trt^r- 
many,  where  It  i»  com- 
moniy  called  eaparaette, 
it  viiis  an  importikril  fur- 
age  crop  m  early  as  171(5. 
By  some  writi-rs  it  has 
bwn.Muppiwed  lh;U  the 
plant  I'JilIml  Onoliryoliiii 
by  l>iiw«'>nde« and  I'liny 
waa  identiir&l  with  lliti 
modern  i^iiinfoin,  hut 
recent  Investigation  a 
have  ahown  cuncltisivi^ly 
that  it  wad  a  related  HpeciM,  Om^rjjdtit  CaptU- 
galli,  which  is  now  growo  but  sparingly. 

Dietriltutioa. 

Sainfoin  waa  introduced  into  the  United  States 
at  lea^t  ir>(l  yonrt  at;i>  nml  ha  tx-en  t^ttt^l  in 
an  BXix-'rimcnLul  way  in  most  parU  of  thf  country. 
.Thus  far  its  cultivation  is  exceedingly  limited. 
This  is  ilua  tJi  th(>  fnt:t  that  it  ciin  not  com- 
pete with  Ted  clover  or  alfalfa  in  the  wwlionB  of 
the  country  to  whi<'h  thi'sc  crops  are  eiip«<cially 
adapted.  To  a  limitt-d  extent  it  is  being  grown  on 
barren  i«())Ih  in  limwttom.*  ivt;tf>iiR,  and  it  is  probable 
that  it  will  become  importunt  in  ttuch  ri-irlouH  when 
its  value  and  cultural  reqaircraf-nta  have  become 
genorally  known.  It  is  jmunilile  thnt  many  of  tli^ 
tuuutiiifactory  remilta  have  been  due  to  lack  of 
mocuiati^n,  tbouKh  in  eomo  expiTimontA  noduK'A 
tave  app«ur<.^d  on  tho  roota  where  the  crwp  haa 
nt-vur  before  been  grown  and  without  tht-  scliI  hnv- 
ing  been  inoculated.  To  a  limited  extent  aainfoin 
Is  grown  in  the  West  on  wellnlrain'.fd  coils  oiiilfr 
IrriRation,  p-irticularly  in  BritiKh  Ciilnmbia.  .\b  a 
ruin,  however,  alfalfa  yipld»  so  mnch  miirc  heavily 
that  there  is  little  likelihood  of  eainfoin  becoming 
much  used  in  this  wav. 


rU-  Ki.    SalnMn. 


Varidit* 

There  are  two  vari«tiefl  of  aninfola  eoauaoal; 
cultivated  in  KurniH^'.  the  common  or  small-iwv<i«d 
sainfoin  {Oiuibrpchu  natiTa,  v^r.  eoianniMU),  nbJch 
yields  only  one  cutting  of  hay.  thu  artonostb  being 
compiwd  a1m«xt  entirely  of  leaves  ;  and  the  lirge 
seeded  or  double-cutting  sainfoin  [O.  mtttfa,  var. 
bifira),  which  yields  two  cuttingo  of  hay.  This 
latter  variety  dowirtt  earlier  than  common  sainfoin 
and  i»  wimcwhat  mcrL-  vigoroUH. 

(Mtvrf. 

.'{(li/.—Saiofoin  iscspeciallyadaptod  for i^rowitig 
on  drylands  too  baTT«n  toprodoco  MtiafactMT-crop* 
of  clover  or  alfalfa.  It  ia  (juickly  killed  out  on  land 
ftaturatitl  with  moii^turc.  It  thrirw  l^»1)vcially  well 
un  calcareous  Boils.  When?  the  soil  bnotcalcaieoas 
in  imtora.  it  is  Itcst  to  make  h^avy  applicatiou 
of  ltnii>,  for,  aithoti)(fa  sainfoin  will  succiwd  with 
only  a  small  amount  of  lime,  it  roachea  ila  aiax- 
imiim  pr<Hlu<'ti\"onc«#  wh<n  the  limo  content  Is 
hitch.  In  i'^urope  larue  tra<.'ts  of  barren  calcarvou* 
laiidi*  atmwt  vului-litsi  f-^r  ot)ior  purposes  an 
devotLHl  to  the  cultivation  of  sainrnin.  This 
is  particularly  true  of  the  chalk  district*  ot 
Francv  and  Enghiiid.  Tlie  aotl  should  be  tfaor- 
oughly  prepared,  and  as  free  from  weed  seeds  as 
poiviblo,  as  thci  young  plants  are  weak  and  amIIj 
crowded  out. 

Sreti  anil  wr*/i«i;.^Thc  aocd  of  tuinf*>ui  occurs 
on  the  market  almost  entirely  in  the  pod.  a  biwliel 
nf  which  wfitchs  twt<nty-t)ix  poonds.  The  aetd  b 
usually  sown  ut  ttie  rat«  of  four  to  five  htisKvIs 
per  ncr<>,  but  a  coni>id«mblR  pro|>ortion  faibi  lo 
germinate  owing  to  the  Uitigh  hull.  :i>helling  o[  the 
Heed  i.->  dtlltcult  K-cou^^  of  the  tooghnem  of  tli« 
pericarp  and  the  brittlen«'J«  of  the  swrd.  Hallod 
nee^l  is  rarely  found  on  the  market,  but  if  oatil 
forty  to  ttixty  pomida  pi-r  a^irv  is  iiafllcient  fur 
needing.  Owing  to  the  large  »iie  of  the  seed  in  tbe 
pod,  it  sh<iuld  bo  planti^  rather  deep.  WhetBTar 
poiuible  it  ix  luivi^abli!  to  uso  a  drill.  a«  tbia  nlana 
the  {u>«d  at  a  more  nearly  uniform  depth  ao  tut  it 
gurminalws  Iwttcr. 

When  apring-aown.  May  1I>  to  Jane  110,  lurley 
or  outs  i.t  commonly  UMd  as  a  nursv  crop,  in  which 
case  it  ia  U!inslly  advisable  to  cut  the  nune  crop 
green  for  hay.  WlK*n  wii^la  are  a  aerioDg  fac- 
tor, eM)Miiciully  in  the  cw't^'m  part  of  the  coon- 
Iry,  sainfoin  should  be  sown  in  early  fall.  It 
ia  nvX  advisable  to  mix  rainfoia  with  other 
forage  plants,  owing  to  the  woakneaB  of  the  yoone 
swdlingw. 

Sainfoin  Ja  not  well  adapted  for  oso  in  rotations 
owing  to  ite  poronnial  chnranter  and  lh«  difflenit; 
of  e«tabliiihing  it.    FVir  this  reaaou  ft  ■bonU  n 

{lant{'d  only  whore  it  can  be  loft  ponnaBcntly. 
'nder  favorable  conditions  fields  will  remain  pro- 
ductive for  twenty  years,  and  some  flelds  in 
iirc  said  to  have  produced  continuoosly  for 
hnndrKl  years. 

Jlarmting  and  uift. 

Sainfoin  la  harvectod  in  nacb  tba  Mtno  way  aa 
red  clover,  but  it  curea  out  much  more  readily.  Tu 
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previint  loM  of  li-iivi^  it  i^hi'uLil  Im  liirne<l  im  little 
as  possible.  It  nhuulil  duL  bi-  sllowi-cl  tu  ^vl  tuo 
dry  Iwforw  cocking  but  should  care  in  Ihe  cock 
8L»mo  timy  bufiire  »Uu.-1(iiig.  The  nwmgu  yield  of 
hay  is  one  tu  one  and  untv-hnlf  [.uns  jwr  ut.Th'.  The 
pr9t«in  conLi^nt  of  tho  hnv  i.i  higher  than  that  of 
alfalfa. 

Saiiifuiii  i»  not  wt^tl  adaptviJ  to  pafltunnx,  owine 
tn  the  itluwRiiu  with  which  ihe  pliint  m-iuiii  out 
nuw  shoots.  It  i.i  xsif)  that  when  iis««l  as  pasture 
it  dow  not  cauM  liloating.  m  U  thu  ca»9  with  niui>t 
related  plantti. 

Liltratart, 

Stebler  and  Schrt'tt-r.  Thu  Bc.-'t  Porage  Planta, 
pp.  93-99.  Tnuislalion  by  Mi-Alpitir  l  Michiuan 
Aicricultural  Ex|k'rimc-nt  Station.  Annua!  Report 
ISK),  p.  2fl ;  UniU'J  Siatva  lu-pjirtnu-nt  of  Ac"- 
fullure,  IHviPion  of  Afir"*tut(i(ry,  UuHetin  No.  ii ; 
Wyoming  Kx[>orim*'nt  Stiitioii,  Itullotin  No.  16; 
Waahini^ton  Experiment  .Stulion,  Ilallctin  No.  41 ; 
Jtisaouri  l:]xperimi-nt  SCatii>ii.  Bulletin  No.  2;  Bu- 
n-au  of  riant  Indiialry,  liulk-tin  Na  13;  South 
Daknta  Kxperimfnt  Station,  Ilultetin  No.  40;  Ten- 
noMve  Ex(M<rIriii-nt  Station.  Vol.  ?CI.  Btilletin  No. 
3;  California  £xperiniL>nt  Stativn,  llullettn  No. 
U7;  Kentucky  Kxperimpnt  Station,  Bullptin  No. 
9S;  North  Ciroliita  Expcrimt^nt  Station,  RuTlutin 
No.  98. 

SALTBOSHES.   Atnptrx,  itpp.  Chenopodiaera. 

liy  /'.  HfiTiiiije  KenrtftSy. 

Thv  wiltlnwliL'A.  or  KfilthruAhwi.  m  they  are  eom«i- 
tim^s  called,  are  low,  shrubby,  much- branchial 
plant*,  valuable  o»  foraKv  only  where  the  con'li- 
tiona  of  (uiil  or  moistarB  will  not  permit  of  the 
CrowinK  of  more  palatable  crop.^  aurh  aa  the 
gnuww,  cluvunt  nml  vettrhtw.  Thi>y  ar?  arnoiiti  tht* 
few  plant.1  that  sr«  tnierant  of  alkali.  Where  the 
winU'Ht  an)  <'nld  tht-y  art>  nfUm  annual,  hut  in 
California  nnd  the  Southwt-st  they  are  perenDwI. 

Dutribtiiiott, 

Many  milcH  of  ranK«  rountry  in  cMten  Ongvn, 
t-a.ttt^rn  Idaho,  I'tah,  Wyoming.  Nentda«  Arhona 
and  New  Mexico  are  covered  by  saltbuiiliet.  In 
fact,  a  largv  proportion  of  thij  niiit^  feed  in  many 
of  th«i  western  atat^ii,  durinfr  the  fall  and  winter 
montlui,  consists  of  ono  or  more  of  th«  annual  or 
pi^rcnniul  »iltbij»h0.  The  greater  part  of  this  aren 
could  not  producn  any  other  foriice  crop,  owintr  to 
the  nliundance  of  alkali  in  thv  auil  and  tho  ticarctty 
of  uater. 

RiperimentJ*  ar«  now  In  pro)pre«fi.  notably  at  the 
Aritona  Kx|K^rimi>nt  SUtion,  to  introdnce  aome  of 
the  moat  protniainK  native  iip««t»  ah  thn  d«plet«d 
vtock  rangiM.  TIi«  elTorts  aro  ni««tinK  with  Bom« 
degree  of  aacccn,  and  it  ie  to  be  boptMl  that  nnmt' 
rare  methods  of  sowing  on  thu  open  rangiw  may  be 
devised. 

.\'alive  and  inltvdutfd  taliitutht$. 

The  Anuiriean  iipAcico  of  Ronomie  ralao  arw  ahnd 
floalp  iAtripla  funaetTU),  Nuttall'*  salt  aajie  (.-I. 


yuttallii),  spiny  salt  Mgtf  (A.  W7\frrtif(Aia),  Krub 
naltbuxh.  [.Ttah  »altba»h  {A.iruTUnta)  and  tumbling 
8allbu»h  (.4.  nAvtant).  Of  these,  the  shad  scale  is 
of  mrjst  importance  (»w  pajje  310]. 

or  the  ialroduc«d  aaltbnahw,  sf-vrral  typeti  am 
now  in  cnUivatton,  all  native  of  AuHlrnlia.  These 
am:  the  Austrnlian  sialtbwBh  (Afripiex iemibaeeata), 
slendc^r  saltbueh  (.1.  Icptocarpa),  t;ruy  !i[iltbiii>h  (4. 
haiimoiilint,  romnl-leavi-d  saltbush  (.1.  num miliaria) 
and  annual  or  blaiiiK-r  sallbuiih  lA.  kniivitrjut).  Of 
thfMu<,  only  the  .Australian  Hsltbush  hain  Httaini.-d 
any  larpj  ilogrw  of  prumini-neit  from  an  agricuU 
ttiral  standpoint.  So  far  it  hiw  prove^I  nf  pt>rma- 
nL-nt  vatiiA  only  in  California  and,  to  Bonie  est«nt, 
in  Ari20D&. 

Cvltvirf. 

Salllmnhea  are  (cenvrally  rsised  from  aeeda, 
thouf^h  ctittini;)!  may  bi>  us^.  Dn  alkali  soils  th« 
wa-A  should  bt  sown  early,  on  the  surface  of  the 
soil  and  mllpd  lightly.  In  jiiich  noils,  if  the  sd-d  h 
covert-d  it  usually  r^ta  and  fails  to  come  up.  On 
nun-ulkalinw  KviL»  it  may  K-  iiltt;htty  covered  with 
advantai^.  One-eighth  of  an  inch  di*p  is  sufficient. 
If  the  s»W  \»  placed  much  dei^per  than  thin  thi-  per- 
centage of  Kpniute'l  «eed  will  be  greatly  reduL'ed. 
On  the  alkali  fujils  in  California  Bcedin;(  nhould  be 
dono  oarly  in  OctoK'r.  Ixifon?  the  raitijt  ci^me.  It 
may  be  an  advantajre  to  ittart  the  seeds  in  boxes 
and  trani^plant  to  tho  ficid  in  rvwa  about  svven 
feet  apart  on  alkali  soila.  and  four  fciL't  apart  on 
litfht  soilii,  the  plants  being  placed  omr  to  four  feet 
apart  in  the  rows. 

Tlie  chief  UM  of  the  Australian  valtbush  is  for 
floiling  purpoacfl.  If  it  ia  fed  green  with  straw, 
atock  does  fairly  well  on  it  The  beat  methixl  in  to 
chan^  thu  fee<]  gradually.  iM  animal;*  uHually  do 
not  care  for  saltbnsh  until  they  have  acquired  a 
liking  for  it.  ,\t  flrst,  only  a  tittio  of  thi-  aaltbiitib 
hay  should  be  fed  with  u  conxidc.Tabli<  (juatitity  uf 
meadow  hay;  then,  by  degreeo  the  quantity  of 
meadow  hay  should  be  diminishod  until  the  pro- 
pnrtionti  an,;  ahont  eiiual. 

The  dricit-tip  annual  si>>x'Jat  are  cat^n  to  u  con- 
siderable extent  during  the  f.ill  and  winter,  and 
the  Niiils  which  coLlt'Ct  uniliTni^aLh  thi.'  j>i.-ri:-nnlal8 
are  liked  by  bath  cattle  and  sheep  ax  a  sort  of 
relish. 

Although  no  digestion  experiment*  have  been 
conducted  to  dettrmind  the  nutritive  value  of  the 
saltbnshcK.  yet  llicir  chemical  composition  indintlca 
that  they  are  of  good  quality. 

LiUralurc. 

Parmer*'  Rulli>tin  Xo.  108.  United  SUtos  De- 
partment of  Agriculture;  Wyoming  Kxporimont 
fetation,  Itulb'tin  No.  63 ;  California  Experiment 
Station.  Bulletin  No.  125;  Divimon  of  AgrostoloKy. 
Unita)  .Stat***  iJ^partment  of  ABricultiin',  Ttulletin 
No.  13.  p.  24  :  DivisJuD  of  Botany.  Itullulin  No. 
27;  AriEona  Experiment  Stalion.  Ttiill-t,in  No.  38, 
p.  291;  Idaho  Kxperiment  Station  -illetin  No. 
38,  p.  250;   South   Dakota   Hxperini  .it   titatioo. 
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BuJIatin  No.  69.  p.  S9  ;  Buroaii  of  Plnnt  Industry, 
BulUtina,  No.  4,  p.  17  ;  .So.  i:^  p.  6tJ ;  N«.  59, 
pp.  61,  56. 

SERRADELLA.    OmiUiffpttt  tatim*.  Stot.  Leffa- 

minoscr.   h'itr,  HIM. 

By  C.  V.  Piper. 

Serradella  ix  an  annoftl  fonge  and  grccn-manure 

Elant  growing  six  to  eighteen  inchea  hiKh.  The 
iareB  ore  odd-pinnate  with  namt^aua  l<«11«t&  and 
the  flowere  are  iinle  piirplidh.  It  hu  b«en  culti- 
vat««1  in  the  Unitbd  States  only  in  an  experimontal 
wny,  and  it  in  not  grown  eKtensively  in  Europ«, 
Thi'ru  it  ie  t>ini>loy»l  aa  a  comhination  fomf^  and 
gn^eQ ' mnnuro    plant,    purticulurly     vuluulle    to 

Erocvdo  [lOleloGA  orcnrn.  It  in  eaeerly  eat«n 
yflheepund  cattle  and  ia  evKipanibk-  in  value 
bo  tin:  clown;   It  has  do  deleterioas  qiuUtien 


KlI.BOJ. 

SetiadEiiii  i'lfiitiupfit 


wliat>'V«>r.  when 
fed  eiLlier  ^^reen  an 
pnfltiireor  as  hay.  At 
lh<^>  MtbisatrhitHottR  F.X- 
periment  i^tatlvn,  where  it 
wua  cullivatt.'d  in  rows,  it 
waa  M  in  comparison  with 
cuwpi^aa  anil  vi-tctie»  and 
gave  more  satisfitclory  re- 
Biilt*  than  either  of  theae  for 
dsiiry  cown,  in  thiji  ftRrwinj^ 
with  the  i^HulU  of  KurnpL-an 
«xpcriL'na'.  For  tiito  pottur- 
Aga  it  baa  sivtn  Aome  promixe  in  Michii^an.  espe- 
cially on  sandy  lunda.  Owing  to  itA  rel&tivvly 
flmnll  growth  and  )ii;ht  lonnii^^  it  has  no  placo 
wht>rv  othur  logumLi*  will  ktow.  and  is  not  tilccly 
to  find  much  utN*  an  a  (;iiltivnu>il  crop  in  thix  coun- 
try, ft!thou(rh  in  limit«>d  iocalitiea  it  may  Iw  valu- 
able. Good,  heavy  utandit  yield  ten  to  twelve  tons 
of  £r«t;a  fiiddt-r  per  ocro,  which  will  mak«  about 
two  tons  of  hay. 

.^rruiiiilla  istispvci^lly  ^^pl*^!  to  niHlitini  tight, 
sandy  solta.  Even  where  limt>  in  delicltful  it  thrivea. 
Whilft  ft  i»  fnirly  droaffliUrt'higtiinl,  it  malfoa  vorv 
amall  growth  under  dry  (•onditions.  Thi?  plant  will 
not  withstand  serere  cold,  and  th^r^-fore  ahould  be 


plaotcd  in  the  eprinc,  at  It-Ji^t  in  the  nortbem 
utatee.  It  may  b«  seeded  alone,  or  in  email  sraiii.  If 
planted  nlonv  it  may  be  drilled  in  rowg  aboot  five 
inchui  apart.  Forty  to  fifty  pounds  of  st>^  per  acre 
will  be  neodad,  sown  in  Hari-h  or  ApriL  An  for 
other  laguinM  inucnlation  is  important,  BSti  tkia 
factor  accoants  at  If-ajt  in  part  for  the  poor  rKe>ult« 
obtain<^  in  many  i!Xperimfnt«>.  The  growth  is 
alow  until  the  adT«nt  of  warm  weather.  AlnuC 
the  time  thi-  plant  bcginii  to  bloom   it   tfods  to 

branch   out   rapidly   and    cover    tbs 

gTdu  nd. 

SILAGE-CROPPING :    It*  Historr, 

Proceaat'a  and  Importance.    Figa. 
S(I4.  St6.   [See  also  page  414.] 

By  /.  IT.  Sanbm-n. 

No  subject  ia  of  more  conim.indin(f 
importance  in  thp  com-gmwins  dairj 
stall'.*  than  that  of  silafie-croppiuf;.  ot 
the  raieingof  foraRf  Kwftt  for  pnxer- 
vali'.^n  ill  the  silo.  So  rupid  bae  be«a 
the  recujcnition  of  the  value  of  Ihia  method  of  pr» 
"ervinjr  ffreen  feeds,  notably  con.  that  today  in 
thK  dairy  itvctioua  one  can  scarcely  find  a  farm 
without  itfi  alio.  Much  yet  remains  to  bo  learned 
rt>{^i^jin^  the  pmpiT  ordering  of  the  ensiling  pro- 
ccsee«,  but  the  eilo  baa  demonstrated  it^  indiopcif 
sablen«es  and  \i»a  imniovably  intrvnchi-tl  itatif  ia 
tho  vcunumy  of  the  American  dairy-farm. 

Biiitiirj). 

Acconlinft  to  the  rwosrchoa  of  Profasor 
\Ii-Hr/dc,  ailoe  reach  back  to  Persian  and  RomaB 
I'lmi-a.  Varro  apea.ka  of  |iit^  in  tb«  groani)  made 
ti^ht  to  exclude  air  and  in»^^-U,  and  mentions  tbeir 
U60  in  Thrace,  Cartha.ee.  Spain  and  Home.  While 
the  remrd»  nienliun  the  pittine  of  the  grain  crops 
and  forane  cru|w.  wheat  having  been  kept  in  a 
go4Nl  state  of  preaervation  in  the  pit«  for  lifty 
yeara.  yi't  MoRry<Ui.  reaiuning  from  nietoric  data, 
draws  the  conclniiion  that  Rreen  crops  were  till 
presvrvfd. 

While  it  is  probable  that  we  may  not  nacribe 
with  historic  accuracy  the  lute  nf  pit?  fur  the  pres- 
ervation  of  green  fodders  by  the  ancients,  there  can 
be  no  doubt  that  in  the  early  decades  of  the  lait 
century  pitting  of  gn-cn  crops  wad  not  unknown 
to  the  farmera  of  xeveral  of  the  European  nattona. 
These  pits  were  dujt  as  doep  as  twvlv«  feet  and 
linud  with  brick,  stone  or  wood.  As  now,  the  ea- 
aik-d  or  pitted  material  waa  heavily  tnxUen  and 
well  p<iundi^)  around  the  edges  of  the  ptt. 

To  M.  noifart.  of  France,  belongs  the  baoor  of 
having  adapts  the  pre.servation  of  greea  crops  to 
comm<in  modem  use  by  storage  above  gronwl  ia 
stone  >(tn]cturea  known  as  siloe.  The  top  of  th* 
material  was  loaded  by  a  following  weight. 
either  by  .1.  H.  iirown's  translation  of  Goffa 
work  or  by  un  earlier  article  on  the  system 
Goffort's  trials  that  appeared  in  tl>e  Report  nf  llw 
(.Initnd  8tati?K  IVpartment  of  AgricuUurv.  a  Mr. 
Morris,  of  Maryland,  bnilt  in  lJ<76  the>  first  ailu  ia 
this  country.   Soon  afUT  this,  Dr.  liailey,  of  Bil- 
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leri«a,  Ham.,  conitroctiMl  a  concrete  sflo  on  liis 
farm.  B7 (WMrianof  the  ptv**  and  of  pablle  mon 

at  the  apeaine  of  nia  silo,  and  by  free  writing  on 
thv  dubjix:!.  of  silaev.  cuupU-d  willi  cxtruva^nt 
praiK  of  the  material,  he  croated  a  stiildcn  and 
wiilo  intertiAt  in  the  new  tii«Uiod  of  crop  storage. 
In  a  ilBcarie  the  silo  came  iatu  wider  am  and  undLT- 
wi^nt  a  more  radical  change  than  liad  occurred  in 
thu  tfcntorj*  or  centuri*u«  of  previoim  use. 

Stone  loatk-d  on  pbnk,  earth,  baRsof  sand,  screw 
pnnsurv,  and  utht:r  inel.li<j(ln  uf  wuii^hting,  tjukkl/ 
followed  each  other,  until  it  dawn^  ■on  otjaer^erB 
that  the  imii)«nM  wvight  of  tlit-  i;reen  toTA^v  sup- 
plied adequate  preasure  fur  all  but  the  vury  tup  layer. 
The  nmiaiiionofweiRhtingwa!!  followed  by  covering 
with  «traw  or  poor  hay  a^  a  method  of  r«tftinin(;  in 
part  the  raoistureof  the  surface  of  the  silage,  and  by 
its  tfuick  il<xay  vt  uscluding  the  frvi;  ikccvw  uf  air. 
Later  this  covering  woa  gcnorally  omitted,  tm  it 
involved  cost  and  Inaa  of  its  own  subfltnncf,  which 
was  found  to  equal  the  Ws  accruing  to  the  uncov- 
ered Hiia^e.  It  is  now  found  that  this  loan  may  be 
greatly  reduced  hy  «jirayiii|5  Ihn  loji  of  thp  nilagG 
with  water  on  conclusion  of  the  lillinf;  or  by  fre- 
qmat  troadinK  of  the  aurfnce  for  a  inrrivd  after 
cutting  ceaaee.  Thi>  laat  and  l*eHt  prnctice  is  the 
Immediate  and  daily  reeilinK  of  tile  surface  mil terial, 
a  method  in  hannoniutini  kwpinK  with  tlie  eiux-ntiul 
re(|uireinent«  of  farm  stock  at  the  period  following 
thf  clow  of  corn  harvfist  whi>n  out-of-door  feeding 
rautorial  is  in  deficiency. 

The  ceetly  stone  ailo,  invariably  accompanied  by 
decay  of  ailaKe  around  the  entire  iaeide  eurfuue, 
siKtn  dfave  way  to  the  concrete  silo,  and  this  to  the 
cheaper   and   more   perfect,  though   lt««  durahlo 

wooden  tiilo.  Theoo 
at  ilrst  w«>remade 
in  the  comers  of 
the-  ba.rn«,  doahtc- 
boarded  with 
niati-ht-d  lhoard«, 
lined  between 
with  Huitabia 
paper.  The  cheap- 
ened silo  proved 
more  etfcctivo 
than  the  parent 
nna-is  and  cheap- 
t'niriK  »til]  fnrther 
biMTanioai^rowinK 
cuKti.imur\tilmaiiy 
silos  were  con- 
Btniet<«l  with  a 
eintjle  thickness 
of  u  a  m  3  I  c  h  e  d 
boards.  Ah  tbi-y 
werf  mademsinly 
of  thu  poroufl 
white  pine  liim- 
hfT  in  th.x  Ewt. 
it  wa-s  Hoon  found  that  this  material  expanded 
IQickly  and  cFo^  the  cra«:l(-4,  thtu  keeping  tbo 
material  (except  in  the  u;^r  few  feotuf  the  silaKV. 
where  preanire  was  lixht  and  the  ezimn-^ion  of  thi; 
lininirfllow>upb>  the  veryedfreof  the  boardtoc  in 
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good,  fairly  palatable  condition.  Indned,  durin;;  the 
■prdgrtK  of  on^iling  it  ksa  bei-n  found  that  any thinir 
that  Kecuree  rigidity  to  the  «idea  of  the  HiUgu  will 
insure  the  keeping  of  the  mass  if  depth  enoagh  tu 
give  pre.<«ure  and  exclusion  of  sir  hi  secured.  So  it 
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yig.  HK.    BauBd  (Uo  atluh«d  to  iidrr  bun,  u  oommoal; 
«aca  tn  djUrrlu  •ocHou. 

ha«  occurred  that  silage  htu  been  mode  after  tho 
et«ck  fashion. 

It  18  now  understoiMl  by  all  that  the  supreme  end 
tu  bo  secured  in  ensiling  is  the  exclDsion  of  air. 
The  more  complete  this  exclusion,  the  more  perfectly 
iri  the  nialnriftl  kept.  Forlhi*  roaunn  thi-rw  rias  liwn 
a  constant  tendency  to  incremte  th@  hei(;ht  of  siloa 
to  Bocnrc  prc-Mure  that  not  only  should  expel  air, 
but  exclado  it  from  entrance.  The  more  recent 
critical  renearch  ha»  shown  that  thft  mora  perfect 
the  flilo  or  tht  mnru  perfect  ihu  exclusion  of  the 
air,  the  ies.<*  the  loaa  of  the  organic  material  of  the 
fodder  enslloil 

Ttie  demonstrated  econemy  of  material  in  the 
bettor  claM  of  ailoa  U  now  producing  a  counter 
current  in  silo  construction,  movini:  toward  a  claea 
of  tiilen  that  cimpnTve  Iwot  the  material  fonimitled  ' 
to  them.  The  round  silo,  presenting  the  leaat  sur- 
face per  ton  cap.vJty,  and  therefore  also  requirinj 
the  leui^l  material  for  onHtruelion.  ii<  at  present 
the  popular  form  of  structure.  (Pij;.  SOS.)  It  is  made 
ofraftnyformnanii  iacovercd  inmnnyfa«hi«ns.  The 
stave  silos  made  of  12  x  -1  and  held  by  iron  hoops 
wan  thf  parent  form.  It  wan  made  of  matched  two- 
inch  pine,  of  stuff  merely  beveled,  and  again  of 
unheveM  mat«ri.il.  Thiit  form  ha:<  the  demerit  of 
shrinking  when  dry,  and  of  occasionally  collap8ing 
or  blowing  over.  It  renuircs  biennial  BcrewinK  op 
of  nuta  and  nnKrewtng  when  empty  and  when  being 
filled.  This  has  tarved  many  to  the  round  silo  made 
by  bending  half-inch  atnff  to  ntuddin^  iw^t  on  a  cir- 
cular foandation.  THeae  are  sinele-tinoil  of  matched 
stuff,  ordtmbV-linfil  with  paper  between.  A  vi'ry 
popular  modification  of  this  cunstractiun  in  con- 
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RMi-rabli^  UK*-  in  Ohio  {r  ma<1<t  Ijy  tmurdlng  p»r(wn- 
diculnrly  of  hulf-inc-h  slulT  on  honzontsl  hooping. 
this  hocijitni;  being  mad«  oi  half-inch  RtulT.  Thiso 
hoops  are  rieveral  layer*  rfeup  and  of  un  increiwinj; 
diHtanc(<  aii.irt  frnm  iiottotn  to  to|i.  It  in  Imiilly 
pruclaimei)  thai  Iht  coming  ai^c  is  to  be  uim  of  cun- 
Crete,  and,  true  to  thU  propai^anda.  a  few  cement 
Bilosonthi.'  iiiu>rl(ii;ki.>(l  Mui;k  jilan  <tr«f  Iji^intr  oruoti'd, 
and,  it  ia  said.  sut-ceBflfulIy  used. 

In  effiietivoni'afl  nntl  true  wconomy  th*  Curler 
silo,  80  nami'd  fmm  iU  makw,  appears  to  ttfTer  the 
larK:i»t  numlidr  of  ivlv.tiitap.-:t  ptT  dolljir  of  iiivust- 
mcnt.  It  ia  rjunj,  trnvdv  of  stadding  and  half- 
inch  Ktuff  laid  mi  abovt*  dirftctenl,  and  differing  only 
In  TjwiriK  lalliwJ  with  Ix-vi-k-d  one-half-incli  stulfto 
hold  the  CE>mi>n.t  plasterinR  applinl  in  the  intiirior. 
Thiii  will  not  deeay  unrli.-r  th«  jicids  of  the  silaR©, 
permitA  free  s^Ulini;  of  the  n'lhaa  and  exclu'dvs 
thu  air  prolnihly  moru  purfoctly  thun  otliur 
atructurta.  It  is  thought  that  Iom  of  the  organic 
matter  of  the  milage  in  this  aihi  iti  rMtit^^d  to  ils 
woiKiRiic  mininiuni.  Noiib  1«  xpuiled  on  the  sidci. 
and  if  feeding  begias  at  filling  tlni>e  littlo  ia  losit 
from  the  jiiirfitre. 

The  rapid  evolation  of  the  ftilo  and  its  -quick 
adaptation  U>  thu  tioutia  of  thu  farm  aru  vivid 
illufitrutiona  of  the  versatility  of  the  Amtriran 
farmer,  and  a  refutation  of  thr  oft-rij|Hi':itwi  charge 
that  h«  '[*  xlow  or  Klowur  than  other  industrialisUi 
in  perception  and  execution. 

PriKTtJK*  oj  ensiling. 

Tbu  old  or  (.'drly  method  of  thick  pUnting  of 
com  and  its  early  htirventing  fwr  tin-  silii.  haa 
giron  way  to  th«  reverse  cu»tom.  aa.  according 
to  inveiatigation^,  a  less  ratio  of  wat^tr  tn  hnndlti, 
a  larger  ratio  of  digvstiblv  hut  corn  ami  a  more 
complete  converaion  of  amid  hodiea  into  their 
final  and  prt>bably  more  valQublo  organic  forms 
resulted  from  the  change.  The  projwr  timo  to 
harvest  ia  not  to  be  a  part  of  this  discuswinn  any 
further  than  to  nct«  that  the  proper  preservation 
of  nilage  dependa  in  scime  measure  on  the  tiin^  of 
harvt'iiting.  Aa  ia  wyll  chown  by  invealigntura, 
crops  increase  in  total  weight  of  dry  matter  up  at 
leMt  to  thit  dough  Ht.igo  of  tho  »ood  and  to  the 
early  hardening  period.  If  we  cut  corn  liefore  thia 
period  it  in  at  a  Ions  of  tuUl  dry  wt-ight,  anJ.  if 
after  it,  at  such  a  losa  of  water  content  of  leavea 
and  Rtf^mii  that  the.  celU  of  the  plant  r»rry  an 
inCTMUtt^d  volume  uf  uir  in  roplai^inent  of  the 
evaporated  wat<!r.  If  in  our  comparatively  air- 
tight silo  we  are  to  have  w<ilI-pr<!*tcrvod  Milage,  we 
mast  introduce  fi^Jdur  in  a  comiition  approximating 
closely  tu  its  fully  grown  atate.  All  crops  having 
hollow  fltema  have  proved  unHatisfnctory  silage 
cropK,  a  loo  much  air  is  introduced  into  th«  silo 
and  is  not  eiiaily  excluded. 

R«memTioring  that  exdnsion  of  nir  is  tho  «i'im 
qua  nf>n  of  vrell-pr«flijrved  sibge,  it  appears  that 
the  not  infriMiuent  method  of  cntting  com  by  a  day 
or  so  before  it  in  drawn  in  order  that  It  may  wilt, 
and  its  subji-ction  U)  frost  and  rapid  volatil iitation 
of  motstuiv,  ortu  alow  filling,  are  wrong  practices. 
They  involvo  tho  mow  K'ndy  acctiiui  of  air,  to  be 


followed  liy  an  incnaned  formentAtlon  in  tlie  »flo. 
Thia  proceua  ia  one  of  alow  comboatioa  and  Ion  of 
matter.  It  ia  not  alone  an  error  of  carrying  air 
in  the  celU  of  plants  into  the  silo,  but  uqaally 
iine  of  retention  of  air  by  the  Iwwened  prtAsnrc  «f 
the  silage  due  to  loss  of  vstcr  and  its  added  weighU 
In  short,  leju  air  \n  preased  oat  of  the  silo  or  fmni 
between  Uiti  pi<!ci>a  of  foildvr.  Slow  tilling  is 
increased  burning. 

The  abovd  basic  rea*ona  call  for  floe  cutting  of 
the  ailage.  It  packs  clwer  and  therefore  excladat 
mora  air.  It  ha.-«  thu  further  tiierit  of  oconomtziRg 
room.  -\11  careful  ownera  of  silos  wlvocate  heavy 
tramping  around  the  edges  to  ovorcometh*-  friction 
of  the  sides  in  tho  settling  mass.  Their  action  is  in 
tine  with  this  reasoning.  Thfi  pr«]ic-r  practice  of 
sprinkling  ovor-dry  fodder  as  it  enters  the  silo,  or 
tht;  top  at  the  couclutiion  of  filling,  has  the  osine 
defunsu.  Such  ^cientilic  duta  as  bear  on  this  mat- 
ter, if  maa-sed  here,  would  add  much  tospaee,  and 
IS  so  obviously  well  founded  as  to  be  di«(>ens«bl«. 

The  increasing  depth  of  oonatmction  of  atloe  if 
but  a  popul.ir  ntengnilinn  of  the  principh-J>  iitatMl. 
Thirty-five  feet  has  become  a  common  d-'pth,  white 
C'xtremu.-t  of  sixty  tw\,  haw  been  r«acbe<L  Profce- 
Bor  King  estimutcs  the  weight  of  silage  at  the  finrt 
foot  at  1K7  pounds,  and  at  thirty-aix  feet  depth  aC 
aixty-'jcie  pounds  [wr  cubic  fool.  Tha  deepvr  ihe 
better  the  silage  averages,  and  into  this  pomtion  of 
littlc-iniduded  air  aitagc,  should  quickly  come.  In 
this  connection  it  should  be  said  that  the  more  air 
the  Ie8s  acetic  acid  or  sour  itilage,  but  the  greater 
tho  loss  of  fodder.  In  open  Bilagc  acid  eonditiosB 
develop,  but  the  differencw,  while  in  faviir  nf  Itioae 
puckiog.  \n  only  one  of  small  degrve  and  by  no 
means  an  offset  to  the  extra  loss  uf  materiaL 

Silage  cullrra  (By  J.  W.  Gilmore). 

The  silage  cattiirs  have  grown  up  with  th«  use  of 
the  ailo  in  dairying  regiona.  and,  while  they  are 
capablt;  of  mnch  improvument.  y<-t  they  are  very 
eflicient  and  economical  in  rendering  what  other- 
wise would  be  waste  material  on  th«  fanri  into 
accepUiblu  fonigo  for  cattle.  Silagocutton  may  he 
divided  into  two  dasHes  according  to  the  method  of 
disintegrating  the  mnti^rial:  Thow  which  cut  and 
those  which  ahred  the  materiaL  In  recent  years 
thu  tendvncii^  an?  in  favor  of  theshreddara,  beoaane 
the  material  to  bt^  put  in  thu  silois  more  thoroughly 
dittinte^irated.  Precaution  must  be  taken,  howev*r, 
in  nut  having  the  material  Utit  moUt.  In  many 
instances  when  green  com  ia  ahreddet),  the  mots- 
tnro  \*  un  abundant  as  to  b«  jireaaed  out  at  th« 
bottom  of  the  ailo  and  loft.  On  tho  other  band, 
with  tht;  cuttors  aomt;  tough  and  large  pieces  of 
tho  stalks  may  not  be  eaten  by  th«  cattk*.  and, 
moruover.  the  cut  fodder  dons  not  pack  m  readily 
in  the  silo  as  that  which  ia  shr«dd«d.  If  the 
material  can  be  put  in  the  silo  and  enter  inbi  tho 
state  of  Ailag9  within  two  or  thrv'^  dnvs.  it  is  bettor 
than  that  which  requirea  Bve  oreixdaya  to  become 
silage, 

Both  blowcra  and  elevators  nuy  be  used  in  cuo- 
nection  with  either  of  thi^M  classesi  of  macbinas 
for  elevating   the  material    into  th«  alio.     The 
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UoWint  while  re']itinnj;r  more  power,  are  nsD&Uy 
«0iwHlillxl  thu  Ixau-r,  tii-cauM'  tht-  mxt«rinl  in  more 
sniformly  distributeJ  in  tW  silo.  It  is  not  infre- 
qui-Dt  that  oft&rse  silnttc  put  in  with  »  colter  will 
vary  from  fifty  to  eighty  pounds  in  weight,  clue  tu 
thii  buttit  of  th«  rorn  or  the  ears  Iwing  thrown 
in  one  pla(;e  in  lh«  (>ilo.  ThiK.  of  coiirMo,  rvridem 
fecdin({  Iua»  uniform  and  \a  not  desirable  when 
fwdtnR  experiment*!  nn>  bcin);  conductixl.  Milage 
cattvrs  ahould  be  run  withenlHci^nt  power  to  carry 
the  heuvivBt  loads  a»  inKulficit^nl  iiowttr  is  a  aouroe 
of  mach  lorn  in  timu  as  well  un  lubur. 

SUagt  04  a  faeior  in  farm  praeiiet  (Sanhom). 

Stlage  hiui  hi>on  derivi-d  mainly  from  cant  aod 
has  become  practicallj'  nyBotymon*  with  Ihe  ukp  of 
tbiti  crop.  Hollow-etcmm«d  pluntd  ar^  eliminated 
for  reanvnfl  giviMi.  and  oilier  cropi'  arc  cu  far  ici* 
fcrior  to  corn  as  sourcea  of  silage  a»  to  lie  little 
u»ed.  Ckiv<?r  ha»  been  vtwA  sucnwsfiilly  and  often 
very  unsuccetisfully  und  huii;  not  comv  into  |,'on<>ral 
u«f.  Oth^-r  Ixtciiminnus  crojis  are  ([Town  to  cut  in 
with  corn  to  (jiva  a  hulnncod  r«lion,  no  i-alKit.  Tlit^ 
wicclom  tff  the  practice  Kaa  not  reached  a  domon- 
Btration,  nor  is  it  conorftlly  a)>i(Ii(.'d. 

('A>rn  i»  the  royaf  forage  crop  of  the  country.  It 
is  pe*-r1t^sM  in  it^  nany.«ideil  valui«.  As  a  machin* 
«ry-grown   and   tilings  crop   it   is  unequaled.    In 

Srodnolivity,  certainty  of  a  fnll  cn>j>.  pnlatabititj', 
igeetihility,  as  a  milk-  ami  hutlor-firiNhicor  in 
flavor,  color  and  t«xtnre,  and  in  cost  )>er  pound  of 
digutible  nutrition,  it  huads  Iho  liftt  of  fora^i; 
crt)|)H.  The  silo,  etipecially  for  the  Kaat,  ntiliw'a 
this  crop  to  the  fullest  advantage.  In  a  niL'asurc, 
it  solves  the  problem  of  home-grnirii  cnnrentratod 
fwt'd.  an  It  has  hvn  ohown  by  thu  Vvrmont  ami 
other  experiment  sUitionH  that  the  ear  can  be  cut 
into  tho  iiilo  withont  lr«ii.  Husking,  driving  to  the 
grist-mill,  and  levy  for  grinding  are  all  aavcd.  or 
8lK)iit  une-fonrth  in  one-third  of  the  co^t  of  produ- 
cing n  bu»hel  uf  corn.  As  but  n  lillli-r  lens  than 
two-lifthn  of  the  weight  of  the  whole  com  plant  is 
in  its  Rtful,  the  importancn  of  tJilK  fact  is  mada 
prominent. 

Any  reaaonably  good  farm  rntation  rcqniroa  a 
hot  w^inthcr  tillage  crop.  Thu  miIo  hn^  done  more  to 
hold  thifl  indi»i>enflal)le  crop  in  a  prominent  ponition 
in  (.-UKt^^rn  agriculton.-  than  any  other  ono  factor. 
It  ha»  been  an  eapecially  noteworthy  factor  in 
increasing  tht*  stoi'k.fjipecially  milch  cows,  kept  in 
New  KngTand.  It  invited  an  increase  in  &r«a  of  a 
very  prodnctlva  plant  and  add^i  tho  beneficent  in- 
ltu<.>nc«  of  more  tillaee  of  graw-lockod  areas.  This 
is  tantamount  to  aa  iiior«aB«d  sooToe  of  plaat-food 
from  the  Boil. 

Ftrding  raltu. 

K!arly  inrsstigations  by  several  state  oxperiment 
itationft  give  Rilage  about  the  samo  digttst'Sitity  aa 
eom  fodder  and  a  loss  in  the  silo  exceeding  good 
practice  with  air-dried  fodder.  Since  the  duep'ailo 
madv  tight  has  sopplemented  silage  fodder  cat  at 
the  right  period  into  short  lfngth«,  the  toss  in  the 
silo  by  ffrnienlalion  has  Imwo  reduced  to  10  per 
cent  or  less,  and  by  King  and  Woll  is  held  to  be 


stored  at  its  be«t  at  a  loss  not  to  exceed  5  per 
cent. 

Miiny  trials  with  dry  fodder  and  hay  make  it  cei^ 
tain  that  l'^>  per  cent  in  about  the  minimuni  low  to 
bo  cxpL-ct«d  by  dry  storagi-,  whilt  this  loss  may 
rise  to  20  per  cent  or  more  in  onlinary  practice. 
\aW  trials  give  siliigc  a  diytvilibility  slightly  ex- 
ciWing  fodder  i-urn,  while  in  milk  yield  it  haa 
become  the  superior  of  corn  fodder  and  most  dry 
foddura.  In  palntabitity  it  excels  all  dry  fodders. 

lAmitaiiim*  tf  riiajft. 

Farming  r«]uires  a  well-hnUnced  rotatb^n,  and 
corn  should  nut  excetf>l  it«  niulhematical  share  of 
arable  soil,  nor  should  an  undue  amount  of  it  Ik* 
f<.\d.  It  tvnd^  in  large  itraotintji  to  undu^  lo'Wen^tis 
of  the  bowels  and  to  an  illy  balanced  ration  in  ita 
ratio  of  carbohydratva  lo  protein.  Its  hiravy  por- 
ctnUige  of  ivutcr  ut  timLw  and  for  some  classes  of 
stock,  as  an  exclusive  diet  in  cold  wenlher,  for  80 
it  bai*  been  fvd,  would  frive  un  excess  of  water  to 
burden  the  system.  Its  hujivy  growth  and  use  con- 
ccntmt<-Hlnb(irinMdnnil  bnm  in  too  brief  (leriiNls. 
Thirty  to  tliirty-five  pounds  per  day  appears  to  bal- 
ance; all  the  factors  of  iidvantuge  foand  in  :<ila^i-, 

The  writer  dislikes  to  dogmattzic,  and  Imps  to 
state  that  Iwfore  him  is  a  aiUi-ction  of  the 
matf^rials  of  thirty  years  of  experiment  slalion 
work  and  many  years  of  iHtntonnI  work,  and  that 
opinions  ncce»«anly  briefly  exprtwiwi  are  based  very 
largely  on  these  data.  However,  he  is  folly  aware 
that  many  probtomit  rvlating  to  tbv  silo  r<.^uiru 
much  more  LRvestigation  before  full  ultimate 
cconiimic  truth  is  reachod. 

Literatitre. 
Sco  under  ifaiic-jfrowinfffar  the  silo,  page  414. 

SOILIKG:    lU  PUIoaophy  asd  Practice.    Fi^ 

806,807. 

By  F.   W.  Walt. 

The  soiling  systt>m  coni^iBta  in  feeding  farm 
animals  a  nucctuwiiim  of  grveii  fndiler  crops  in  th« 
stable  during  the  entire  summer  period.  This 
system,  which  has  long  b(-en  practical  by  tCoropenn 
dairy-farment,  be<;ame  known  in  this  country 
mainly  through  two  admirable  essays  on  "foiling 
uf  Cattle."  by  Jmiiih  Quincy,  prepared  for  tlie 
Masaachusett«  and  Norfolk  Agricultural  Societies, 
and  publi^iliei)  in  the  Tranaai-tions  of  the«e  societies 
for  \V^y  and  IV^i'Z,  respectively.  The  sdvantafiiie 
of  tho  soiling  svittem  enuroc-raled  by  this  writer 
are,  briefly  stated,  as  follows: 

(11  ThM«  times  as  much  feed  can  be  produced 
per  ncr»  of  land  by  thi«  syHlem  as  when  the  land 
in  pastured. 

(a  The  few!  i8  t«ettvr  olilixetl  by  cattle,  as  there 
is  no  waste  through  treading-down.  fouling,  and 
the  Iik». 

CI)  The  cattle  are  more  comfortable  and  in 
belter  condition  when  fwd  green  feeds  regularly 
and  liberally  in  the  slablo  than  wh<.-n  left  to  lind 
their  own  food  on  the  pasture,  with  the  ancer- 
taintiM  as  to  the  condition  of  tfae  pasture,  we*th«r, 
and  the  like. 
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(4)  The  Kj-stL-m  i«  thiMxfore  conducive  tn  the 
prodaatioi)  of  a  large  and  even  tlnw  of  milk  (tir  ti 
niiironn  incr»ue  in  live  wtight,  in  the  case  of 
fattening  stock). 

(5)  Thorft  ia  a  great  incr^tbt^  in  the  qDnntity  and 
qualit)'  of  the  tnanuTQ.  since  all  thv  manuix;  fruni 
the  tttock  in  EUivi.-<],  thu»  itlacinj;  tKu  fiirmtT  In  the 
beet  jiunitiion  to  maintain  the  fertility  of  hia  land. 

(6)  Tiie  necfjwity  for  interior  f*nciM  in  largely 
done  away  with. 

Lat«r  ejtperjpnco  and  tho  reiiiilti'  of  c«rofuIly 
crtn<iupt«J  feeling  experiments  have  fnlly  estatv- 
lished  the  asaertionn  made  fur  tiiv  soiling  syiitem 
by  Quincy.  vspeciully  for  fciiling  dairy  cattle.  In 
addition  to  the  advantageH  8tated  above,  it  i^hould 
be  noted  that  t)i«  »yNt«ii]  duwt  H'jI  call  for  any 
machinery  or  devicwi  that  are  not  already  found 
on  nearly  all  dntry- fnrma. 

AKainot  ihew  point*  in  favor  of  the  system,  we 
havu  tlio  diaadvaiitaxe  that  it  IncrcaiK-s  considur- 
ably  the  lalwr  connected  with  the  feeding  and  the 
management  of  the  herd,  since  the  green  ferd 
must  he  cut  and  placed  before  tho  atocic  in  the 
bam  several  timea  a  day.  In  rainy  weather  or 
whan  lidlde  arc  niu'ldy  thw  harvwlingof  thu  eroie 
alao  presents  dil1i<!ultieB.  But  these  objactiuna  are 
more  than  offflet  by  the  advantogos,  which  bring 
about  a  dreater  prodoctiun  of  crops  from  the  land 
anil  a  liatter  utiliKalion  of  tht.>  croptt,  hi-iii.-r  givater 
mttirns  from  the  aitimulH  kept.  In  regard  to  the 
question  of  the  better  saving  of  the  mannm  hy 
thf  siiiling  syi^lein,  Quini-y  givt*  ax  his  yxperiKHcu 
thut  it  atone  ia  "a  full  iKjuivalent  for  all  the  labor 
and  expanse  of  raiding,  cutting,  and  bringing  in 
the  food,  fe*4ing,  currying  awl  ether  care  of  the 
cattk" 

The  production  of  soiling  crops  implieo  intensive 
methoiii*  of  farming,  siiii'e  iminvnge  quantities  of 
feed  are  produeed  by  this  method,  in  some  casaa 
esceeding  twe.nly  to  t«<'nty-five  tona  per  acre,  and 
the  land  may  also  in  the  caao  of  some  cropa  W 
80WI1  to  two  ilitfereut  crops  in  thi;  tiaine  sea&on,  aa 
will  be  shown  preatntly.  To  guard  against  soil 
exhaustion,  heavy  applications  of  manure,  supple- 
mented by  conini«rcial  f«rti1izer»,  niUTit  thereforv 
be  made.  It  is  also  well  to  resort  occusionally  to 
ETMn-nanuring  in  ordtir  tn  pn-vent  a  n^iiiction  of 
the  htimiu  content  of  the  soil;  this  is  preferably 
done  by  plowinj:  uridi.-r  tltoe>i.ijond  crop  of  clover  or 
other  legumes  bo  as  to  take  advantago  of  the  high 
nitrogen-content  of  the-*«  crops. 

Soiling  is  uf  special  value  ia  regions  where  higli 
land  values  prevail  and  only  small  areas  are  avail- 
ublo  for  paxturo.  As  thw  price  of  farm  Innda  in- 
creaaee  it  is  likely  to  become  of  more  and  more 
importanci;.  The  systtrm  haa  b«vn  recommended 
primarily  for  dairy  cows,  hut  ia  also  valuable  in 
■teer- and  sheep- feiiling.  It  haA  lK>en  adopted, 
however,  only  to  a  liinit«d  estnit  in  the  past  by 
American  dairy-farincT*  and  others  because  of  the 
larga  amount  of  labor  involved  in  feeding  stock  in 
this  way,  and  owinj;  to  the  fact  that  our  farmers 
have  generally  had  abundant  pasturage.  It  is  leas 
likely  than  ever  to  become  a  general  practice  in 
tht:  falore,  owing  to  the  introdui'tion  of  the  silo 


during  the  List  few  decades  and  to  the  u»  of 
summer  iiilage  U\.  v.)  u  supplenwRtary  feed  to 
scant  pastures  during  the  Uttt^r  part  of  tJie  8uminKr 
seiuDon. 

Partial  toUing. 

A  modiScation  of  the  soiling  aystcm — no-called 
partial  Hoiling— i*  practiced  by  many  fannera.  and 
is  worthy  of  serious  consideration  liy  dairymen  who 
are  anxious  to  secure  maximum  returns  from  their 
cow«.  In  partial  soiling,  green  forage  cropfi  ara  fud 
supplementary  to  pasturage  or  to  hay  or  straw  and 
.  conccntratt.-d  feeds,  at  the  timv  when  the  pasturct 
DO  longer  Fumish  sufficient  feed  for  tlwatock.  This 
niiidified  soiling  system  id  of  the  greatest  Impor- 
tance to  American  dairy-farmers,  and  iu  um  to 
likely  to  be  largely  extended  in  tbe  futore  with  tbe 
further  developments  of  imr  dairy  industry. 

In  case  of  either  complete  or  partial  soiling,  a 
succession  of  fodder  crops  14  grown  that  will  fur- 
nish green  forage  at  its  beat  stags  of  growth  for 
feeding  as  the  seaiion  progrenscfl.  Tbla  will  be,  in 
the  cast!  of  completv  soiling,  from  spring  Lo  Ute 
fall,  say  May  1  to  November  1 ;  in  the  caB«  of  par* 
tial  soiling,  during  late  summer  and  fall.  Soiling 
crops  are  especially  valuable  to  the  dairy-farmer 
during  the  latt«r  poriod.  H  pannns  are  tlif-n  likely 
to  be  jiDor.  and  cows  are  graatty  aRna)W  from  the 
hf:it  and  Hies,  if  left  ontnjf-doors  all  day  long.  TIm 
practice  has  become  very  genotal  among  progres- 
sive dairymen  to  ki-cp  the  com  in  a  darkened  atabla 
during  the  day  at  thi»i  time  of  the  y««r,  where  they 
are  fed  green  crops  with  some  dry  roufrhage  and 
grain,  and  to  let  them  nut  on  ]kmitnre  at  night.  The 
shrinkage  in  milk  flow  thikt  ordinarily  oocnrs  at 
"llv-time"  will  lie  lar;:trly  ovurconw.  or  at  least 
reduced  so  far  as  possible  by  a  jndiciooa  syatem  of 
soiling  and  management  of  the  nerd,  aa  aoggeiled. 

Soilin-g  eropf. 

Amnngthe  large  nnmber  of  <np«tW||B2tt||J 
recommcQ'ii-d  for  soiling  and  hsn  JR^WmwI^HP-' 
tory  for  this  purpuao,  mention  of  a  few  nrtnp  more 
important  ones  will  suilice  hens :  winter  graina  ^cul 
befuru  MrHiiiiing),  peas  and  oata,  alfalfa,  clover. 
vetch.  suybeuRs,  uillet,  cowpeas,  corn,  acofjim 
and  rn]H>.  All  thcflacra^M  are  valuable  when  grawa 
on  fertile  land  and  in  Wn.lities  nniutd  to  th(>ir  cul- 
ture. PerliiipH  no  single  crop  isof  iiior«  inportaaoa 
and  vnlue  for  soiling  than  alfalfa,  whuru  it  cas  ba 
gri'wn  sucet-jtsfully.  Peas,  com  and  rape  also 
hiuh  ax  !4oiling  crops,  the  httt^respectwly  for 
and  hogs. 

yor  d<'.4cription  of  methods  of  coltare  ofid 
characteristics  of  the  variotu  orops,  r«f«r«noa 
made  to  the  special  articles dealiafE  with  ttw  cuopt 
included  in  the  tublns. 

Rotatwni  <\f  Kniinjf  eroft. 

The  dotatls  aa  to  growing  a  snccBwioa  of  aoQing 
cmps  will  Decassarily  vary,  aecnrdins  to  the  ehat^ 
acterof  the  land  and  tha  crops  ad  aptw  toaaeh  par- 
ticular locality.  If  it  is  dosired  t«  feed  giwi  crofa 
through  the  entire  seaAoii,  the  following  taoiwnl 
the  simplutt  rutationtt  that  can  be  adopted  : 


SOnJNH 


son,iNO 


BTl 


(1)  WinUir  wheat  or  rK>  ready  to  cut  uii)  feed 
durintf  May ; 

(2)  Green  clover,  for  feeding  tluring  the  early 
part  of  June ; 

(S)  Oatii  and  [Miai*,  sown  as  early  tut  poMJble  in 
the  aprinK,  and  later  twu  or  three  tinne«  at  weekly 
iatvrvak :  arailablv  for  feeing  tlnrinK  the  remuin- 
der  uf  June  and  in  July  ; 

(411  Corn  or  com  and  fiorghum  planted  nt  th(t 
ustuil  timu,  for  fvuliiig  in  Auf^iiKt  <tiiJ  Si.'pU'mtH<r: 

i'l)  The  land  occupi«l  by  oata  and  poas  when 
tl^arotl  may  ho  «own  tn  miilot  or  barlirv.  for  fi^i-fl- 
ing  during  the  fall  months, 

Thii  followp'inK  ct><^  for  purtiul  sailing  an.-  rocum- 
mendcd  by  Jordan :  Three  HnwinKH  tif  pt'iis  nmt 
oats  in  May  niid  wirly  Juni;  and  two  pIsintinKs  of 
cum,  one  at  the  usual  time,  the  i>thpr  two  weeks 
later.  Thi»M>  crops  will  furnitih  a  supply  of  green 
feed  when  tJiiw  in  mwt  likyly  lo  Iw  needed.  Quincy 
included  fonr  crftps  in  his  Byatem,  vh.,  early  clover 
(for  fccdinji;  durinK  May  and  June),  oat<«  (for  July), 


com  (for  August),  mcond  groniftb  of  clover  or 
£ra£S  (September  to  October  15).  tapH  of  cxrrolR 
and  tijrnip»,  cabbf4refl  (October  15  to  Novtimbt^r). 

S|)eciul  rotations  for  ao'ilin^;  crops  have  been 
rdcommendMl  by  varioan  authorities,  and  tV>  farmnr 
hae  the  choice  of  a  variety  of  crope  that  may  be 
Krown  for  this  purpose.  In  dtvidinj;  on  a  »y»ti-m 
of  rutatiun  to  ha  ndoptod.  he  flhoulu  consider  the 
kintls  of  cn>pA  thac  will  do  tvni  nnder  IiIh  Nifccial 
cDnditiuuH  uf  farming,  thiit  will  furnish  (riven  for- 
age  at  the  tim*-  wbfn  wantt-d  and  are  enpecialiy 
ficinpl<«l  f(ir  fooding  tho  kinds  of  «Uek  kejit  The 
rotations  suitable  fur  sdiling  included  below  are 
given  an  guidiTH  for  furmunt  living  in  the  Htalt-s 
mentioned,  ornnder  similar  agricultural  cunditiun^. 
WHili)  Ihi-y  nwd  not  and  In  many  ca.«es  prohnbly 
cajinul  be  followed  in  every  detail,  they  will  prove 
naeful  iJts  hiOpful  outline  plans)  to  farmers  located 
in  different  sectiona  of  Ihp  eoutilry,  whn  int<>nd  to 
adopt  the  soiling  ayntem  of  feeding  cattle  and  other 
claascs  of  live-sloek. 


Examfkt  of  rotatioat  ((/  foiling  crop*. 

(Ij  SoiUNo  Caom  AoApnn  to  NoitTiUEii.v  New  Ehclind  Statbs.— Lbibey.    (For  10  com*  entire  MlliegO 


KiDd 


RyH 

WhPut 

Red  «lf>v*r  .  .  . 

Orow  and  tluver 

VrUb  ud  out*  . 
Vttch  tad  oata  . 

PfiM  An>]  anlM  .  . 


P«a«  ud  oat< ..... 

Baniyanl  nlllot .... 
lUmyaniinillrt .  .  .  . 
Soybeau  (madlvm  gneat) 

CiiTn  

Corn 

UunKarioa 

Bu-ley  and  p«aa  .... 


Dwait  [Mv  wn 


Tim*  of  wvillila 


2bwbelB 

2biMlnli 

20  poundu  

/  i  btubcl  red-top.  1  peck  tim-  'i 
i.     Dtby,  10  puuiiid  red  clover  I 

3  bubvb  onto,  ■''U  iMinnda  vctcb 

S  biMbvU  oatJi,  fiO  |n>und*  7(Tt«b 

(IJ  buahela  Canada  peM,   )) 
boahels  oata 

)li  bMholii  Canada  p«aa,  1) 
btuh»Isoata 

t  peck 

1  pock    

ISqauta 


1  biuh«I 

1|  bojihela  pets,  1)  bUBheb ) 
barley | 


Sept.  10-16 

ii«pt.  10  la 

July  I&-Atic  1 

Se|it«iDber 

April  20 
April  SO 

April  20 

April  SO 

May  10 
M*y  2f> 
May  20 
May  20 
Hay  30 
Jnlr  15 

An^iut  G 


Area 


1  acra 
i  acre 
lacni 

I  acre 


^  V.T* 


1  aci* 


ntnt  ot  FutUnc 


Hay  20-May  80 
June  1-June  15 
Jnn*  15  Junr  'iS> 

Jaav  ir>-Junr  DO 

Joao  25-July  10 
July  10-July  20 

Jnnti  25  Jaly  10 

July  10-Joly  20 

July  '^r-Aug.  10 
Aug.  lO-Aiifi.  20 
Aug.  2R-Sept.  15 
Aug.  2&-SBpl.  10 
S«pl.  lO-Scpl-  20 
Sept.  20-8^.  30 

Oct.  l-Oet  20 


(2)  Tuu  or  PiJiKTiNr:  and  Fkkdikc  Soiumc  Ckofs. — Pb«lp«. 


Kind  ot  roildBT 


Ryo 

2.  WbMt  f«ddi>r 

8.  Clov*r , 

4.  CraM  {frum  graiw-lasda)  .   •   • 
6.  Oata  and  peta , 

6.  Oata  and  pais 

7.  Oata  nd  pan 

8.  IluBgariaa 

9.  Clovar  rowan  (froin  3)     .   .   . 

10.  SoyhMw 

11.  Cowpeas 

18.  Roweo  gnwa  (from  Knua-lawli) 
18.  Barlay  nsd  p«M 


Anmmtof  Mad 
pM  aara 


2)  to  »  burihuln 
2l  ioS  bwbnia 
20  puunda 

2  boahela  etch 
2  bnabwla  aaoh 
2  buibala  eaah 
11  bwbaU 

I  boahel 

1  tniehal 

2  buihala  Meh 


Appmiliiiitn 


SepleniLor  1 
Spptcwbor  G-10 
Jwly  20-30 

April  10 
April  20 
April  30 
Jsu  t 

Hay  26 
JuTie  6-10 

Aaout  &-I0 


AviToilmala  Un«  ct  fMdlnc 


Hay  10-20 
May  20,  June  6 
Jvoa  5-16 
Juna  IS-SS 
Jane  2S.JnIy  10 
July  ii>ao 

Jaly  211,  AQKuat  1 
Aoguat  l-IO 
Angmi  10-20 
Anguiit  20,  jWptenbar  6 
Septmaber  &-aO 
September  2M0 
Oct«b«r  1-30 


Tba  <laM>  (iTam  ts  lb*  tat»la  applr  (a  Pmlral  dimucl  Isal  and  iwcIddi  nndar  aivivilinatolj  tlmllar  rami  I  Hum. 
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SOILING  SOILING 

(3)  SoiuNU  CEOPa  FOB  Pennsylvania.— Watflon  and  Maira. 


Crup 


Ry« 

Alfalfa 

Clover  and  timothy 

Peaa  and  oata 

Alfalfa  (second  crop) 

Sorgham  and  cowpeas  (after  rye) 
Cowpeu  (after  peaa  and  oats)    . 


Ana  for  lu  cows 


i  acre 
2  acres 
i  acre 

1  acre 

2  acrea 
)  acre 
1  acre 


When  to  be  r«d 


Hay  15- June  1 
Jane    1-Jnne  12 
Jane  12-Jane  24 
Jane  24-Jal7  15 
Jaij  IS-Avgnat  11 
ABgmt  Il-Aagast28 
Aognst  28-Septeinber  30 


(4)  Crops  pob  Partial  Soiling  poe  Ilunois  During  HmsDHHER.— Frsser. 


Kinds  at  (odder 


1.  Corn,  early,  sweet,  or  dent 

2.  Com,  median),  dent    .   .   . 

3.  Cowpeas 

4.  Soybeans 

6.  Oata  and  Canada  peas    .  . 

6.  Oats  and  Canada  peas     .  . 

7.  Rape  (Dwarf  Essex)    .    .    . 

8.  Rape,  second  sowing  .    ■    . 

9.  Rape,  third  sowing  .   .    .    . 


Amonnt  of  seed 
Iier  acre 


6  qnarts 
5  qaarts 
1  boshel 
I  bushel 
1  boshel  each 
1  bushel  eacb 
4  poanda 
4  ponnds 
4  poonds 


Approxliiinle  time 
of  »eediiiE 


Hay    1 
Mavis 
May  16 
Ma;  15 
April  15 
Hay  1 
Hay  1 
Jane  1 
Jnly  1 


Approxlmato  time  of  feedliiK 


July  l-Angost  1 
Aagost  1  September  30 
Aognst  1  September  15 
Aogast  1  September  15 
July    1  July  15 
Jal;  15-Aagast  1 
Jnly    l-Augost  1 
Aagast  1 -September  1 
September  1 -October  1 


(5)  Succession  of  Soiling  Ckops  for  Daisy  Cows  for  Wisconsin. — Carlyle. 


Crop 


Fall  rye 

Alfalfa 

Red  clover 

Peas  and  oata    .    ,    . 

Peas  and  oats     .   .    . 

Gate 

Alfalfa  (second  crop) 

Rape 

Flint  com 

Sorgham 

EverKreen  sweet  com 
Rape 


Pound  1  of 
seed  per 

■ere 


168 

20 

15 

f  P  60 

10  48 

(P  60 

\0  48 

80 


2.5 

'so 

2.5 


Time  for 
sowins 


Sept.  10 
Mar.  20 


April  16 

April  26 
May  5 

May  26' 

May  20 
June  1 

May  31 
July  20 


ApproximalB 


Time  of  cattlns 


Hay  15-June  1 

June  1-15 
June  irj-25 

June  25-Jaly  5 

July  &-15 

July  15-25 
Jnly  15-80 
Aug.  1-15 
Aug.  15-26 
Aog.  25-Sep.  10 
Se|>t.  10-25 
Sept.  25-Oct.  10 


Is* 


248 
72 

70 

70 
70 

'67 
86 
8fi 
102 
67 


38 

36 
36 

32 

32 

32 
36 
42 
40 
39 
39 
42 


U 


I 


Desreeii  of 
malarit; 


Before  blooming 
Before  blooming 
In  bloom 

In  milk 

In  milk 

Id  milk 

Before  blooming 

Mature 

In  silk 

When  well  headed 

In  silk 

Mature 


PaUtK- 
bllity 


Poor 
Fair 
Fair 

Average 

Average 

Average 
Average 
Good 
Very  good 
Very  good 
Very  good 
Good 


ff'w/irl-ji.— F«mI  In  "Inlilc  iliirliiE  (lay  tmil  turn  cows  on  pssture  lit  night,  iir  fepd  piirefnllj'  In  the  pnature.  ■preadlng  ihe 
forsBP  \fiiT  nil  ting  rji\  nw  sninp  jfrnuinl  fnr  i>io  rnpe.  fliiilporn  *ntl  mrKhmii,  miii  niter  culling  pea*  and  oata.  use  »iime  gn'tind 
fi>r  everKrwii  »w.-p|  corn  bi»1  rape.  After  oatB.  sow  pesi  Jind  burley.  In  lliin  Wiiy  a  "ingle  acre  onlj  i>  required  (eirept  alfalfA, 
irhicli  1b  permaiit^nt>.  &ud  the  forage  produced  la  ample  succulent  feed  tor  len  rows  for  nearly  half  the  retu. 


(6)  Mmis»ippi.—"One  of  the  liest,  surest  and 
safest  crops  for  soiling  is  sorghum,  planted  thick, 
and  with  the  rows  not  over  two  feet  apart.  The 
sorghum  may  follow  a  crop  of  oats  or  some  other 
early  crop,  and  will  withstand  dry  weather  better 
than  most  other  plants.  Cowpeas  are  good,  and 
com  may  be  used  satisfactorily  on  land  that  will 
produce  fair  to  large  yields."  (Moore.) 

(7)  Kanan^. — Dates  when  soiling  crops  are  avail- 
able :  Alfalfa.  May  20  to  September  .10;  wheat, 
June  1  to  June  15;  oata,  June  15  to  June  30; 
Bweet  corn,  July  15  to  July  31 ;  field  corn,  August 


1  to  September  15  ;  sorghum,  Anguat  1  to  Septem- 
ber 30;  kafir,  August  1  to  September  30;  wheat 
and  rye  pasture,  until  the  ground  freezes.  (Otis.) 

The  developmentof  dairying  in  the  southern  states 
means  more  attention  to  care  and  feed  of  the  live- 
stock ;  am!  the  advance  of  land  values  and  compar- 
ative cheapness  of  lahor  should  bring  southern 
dairymen  to  consider  the  many  ways  in  which  soil- 
ing, or  at  least  partial  soiling,  may  be  of  advantage 
under  their  special  conditions.  Cost  of  labor  is  the 
greatest  item  against  the  soiling  system,  and  even 
this  may  be  largely  overcome  by  judicious  planning. 


eofunG 

46)  Oiiaa  m  PLunan  ahd  Qkki  flooan  CWm  a 


SOCLtNG  GTS 

.CUQM  AMD  Wmw  WtmBmawiL-^uiiiK. 


Cmv« 

Wbm  pUnwd 

Wh«a  oMd 

Rtnl  cluvar 

S«[>t«nit>er  1-15 
Septsmbor  and  Octolwr 
S^Untbar  and  October 

Apnl  ]-Uav  15 
Uftj  IS-Jafy  1 
May  t&  July  1 
Miiy  15-July  I 
Durint;  J  una 

Febnwf 

Pi'lininry 
April 
UV  1 

Iter 

Jbm 

May  10-20 

July  1 

Uarch  15  and  trana.  Juii»  1 

April 

Durlnji  June 

June  1*1  July  16 

Durlne  July 

During  July 

Durint;  Aut;util 

Duriiic  AuKUiit 

DurinK  AajroHt,  ^[itvmtKV  uid  OctolH'r 

lintii  fjill  and  ^Qrlv  winU^r 

Cora 

Thmuund-hauM  kal« 

llusali,  cUTwtii  and  rutAhaicu     .... 

Oetobor  l.T-A]jril  1 

Outobnr  15-Apri1  1  (fvd  frnn  bin*,  [>!u  or 
root-haOMa) 

(T)  The  followicifc  rotation  has  bc«n  URcd  saocwsfnily  by  a  Urge  number  of  pr&ctical  dniiTinoa  to 
tbo  midtllc  tatitniJcis  (40°  N.). 


Crop 

BMd)D|lllD» 

SMd  par  aoi» 

Id  pttnw  tMdlna  condlllnn 

Vary  «arl/  iwMt  moh 

Septsnlirr 

Septfusbcr 

April  or  August 

April 

/»y 

May  uid  Jiin» 

Z  bonhpla  ry«,  )  buithcl  Tetch 

Z  bushuls  lye,  i  baiiht^l  v«t«h 

25  tu  30  pouh'Ie 

2  bnvbple  oato,  1^  boKbcl*  p««« 

U  quart* 

6  quart* 

10  qta^  Mfifhitin,  tO  qta.  poaa 

April  26  t«  Uqr  10 
May  10  U>  June  1 
June  1  to  June  25 
June  ',i!S  to  July  10 
July  ID  ta  July  25 
July  Sfi  ti>  Auxwt  26 
Augwt  2&to  boat 

Atriiv  toiKns  ervpn. 

Tll*«*r«Uiiiircn>iuly  forfiK-dingwhi'Tithokornitlit 
are  in  the  mlik  atitge,  while  the  lejiames  may  be 
cut  in  full  bloom  or  before.  Ordinarily,  a  aoilini; 
cri]p  cannot  bu  ft-d  to  a«ivuntai:i'  fur  n  longer  p(.TitKl 
than  t*n  to  fifteen  ilaya,  so  thut  a  change  of  i*xA 
8hoii!il  Iiw  proTitied  at  thig  inU^rral.  A  i«v  crop*. 
mch  as  corn  and  Borghtini,  may 
be  out  pverj-  ne^ond  or  third  day, 
but  moflt  aniling  cmpf  must  b« 
cut  daily  tot  fe^dint;  in  the  stable. 
Thia  work  can  W  t<y»ti.-muli);i-d  no 
UK  to  .lavf.  labor  by  the  ose  of  a 
niowinir-mudiint<.  horee-raVi-,  and 
low-fewl  truck,  so  that  the  feed 
mxy  Iwt  haulixl  directly  into  the 
stable  KitA  unloaded  in  front  of 
the  WW.!  in  one  hanilinf;.  Soilini; 
cropH  are  URaally  fed  uncut ;  but 
fcrevn  com  and  Aorehum,  if  left 
in  tb*>  lie1<l  till  nuarly  mature.  ar« 
preferably  run  throuirh  a  feed 
cottar  Wforv  lieintf  feit.  If  the 
paaturea  are  ^atly  dried  t]|\  so 
that  it  is  niTCVMary  to  place  the 
animaU  on  soilinx  cropii  only,  vith  aonie  ixy 
roQijhnKv,  it  is  VL^Il  to  feed  green  crops  three  or 
faor  tiniM  a  day. 

CowR  will   pat  llfty  to  one  hnndrcd  pnnnd»  of 
gr^n  forage,  depending  on    ihe  kind   of  crop  at 


hand  and  ito  ttsgs  of  matiirity.  Tn  planting  a  rota- 
tion of  eropt  It  is  ufa  to  allow  alKnit  ono-hiilf  a 
square  rod  per  day  of  such  crop*  as  oats  and  peae, 
clovtT,  alfalfa  ami  niilit-t  for  each  full-grown  ani- 
mul  (tows  or  stt-err).  and  a  quarter  of  a  Aquaru  rod 
of  corn  or  Horghum. 
A  very  importanl  adrantago  of  *^iling"  dairy 


pjs.  mt.   PMd  M  earn  tw  HHini. 

cowa  lies  In  the  fact  that  il  oaablea  the  farmer  to 
keep  his  cowH  u|i  tn  a  uniform  atanilard  of  prodnc- 
tion  daring  ni.-urly  the  entire  lactatiiiii  period,  aa 
they  may  be  furninhed  a  variety  of  palauble  and 
ntitritiuiiD  fnedH  throughout   the  icruwing  Reason, 
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and  hy  feeding  i<ila)je  »nA  rotits  In  ninU-r  tbt;  ron- 
dEtlOQS  of  bulh  summvr  &n<J  wiutn^T  fet-iling  an*  Kuch 
as  are  moet  conducive  to  &  t&rge  and  prnHtable 
dnir^  prmiiiction. 

Care  qf  iloek  under  toiling. 

Clcanlinffin  in  the  stable  and  the  grooraim:  of 
the  cattle  are  important  factors  insnilrnK.   Wht-n 

in  pasture  the  Itair 
of  thesCwk  ■»  W|it 
«)e^u  throti^h  r:iin 
and  wind,  but  whvn 
con  fined  the  wnnte 
thrown  olf  hy  the 
.ikiii  must  b*.'  TL- 
moi-od  by  currying 
in  ordi^r  that  thv 
9k  in  giecretiuD  of 
the  animals  be  not 
interfered  with, 
and  that  thi-y  may 
thrive  tindiT  tho  rutfavr  artificial  cunditians  uiidcT 
which  they  are  kept,  with  the  incidental  heavy 
ti/iitimi  of  fwding  anil  prixluction. 

ItUertUure. 

Qttincy,  Essays  on  the  Soiling  of  Cattle,  New 
Ytirk  fout  uf  printi ;  i>haw,  S<^iiLini;  Crops  and  the 
Silo,  New  Yorlt  fl904);  Peer.  Soiling  CropK  and 
Rit-sllaee,  N*tw  York  (1300) ;  Nieliwn,  LVbfr  Sora- 
Rivr-stattfulterung,  ltn>mtjn  (l^J^).  b^xpvrimijiit 
Station  publications :  Soiling  crops  for  cowh  : 
Storr's  (Conn.),  Bnllelin  No,  9,  Reporla  1891. 1895  ; 
I»wa,  BulHina  No».  ir,.19.2:J.a7;  Kaiieas,  Bullvtin 
No,  125 ;  Maryland,  Bulletin  No.  98 ;  MaseuchuectUi, 
Reports  I8S7-IS91. 1893;  Miaaisalppi,  Bulletin  No. 
95;  N**w  Ji-ntL-y.  R*|wrt^,  1897-1904.  BulltitinM  Noh. 
122.  15S;  I'ennsylvania.  Reports  1SS9.  1904.  190^. 
Bulletin*  Nos.  S.^,  7?> ;  Wisconsin,  Rop^trt  1885,  Bnl- 
letin  No.  103;  Ontivrio  (Cuetph),  Report  WM. 
SitilinK  cropa  fur  steers:  Mii.sciuchu.-^t'tti>,  Rvport 
1893:  Utah.  Bulletin  No.  15.  aiiling  crops  for 
sheep:  Utah,  Bulletin  No.  15,  Itepnrt  m)2;  Wis- 
conain.  Report  No.  7.  Soilinu  cn>i\»  for  swine; 
Michigan,  Bulletin  No.  22^1 ;  Oregon,  Bulletin  No. 
80.  Fig.  SOT  from  Farm  Biiildinga,  Sandem  Pub.  Co. 

SORGHUM.    Amiropaijiiit  Surgkam,  Urot.,  or  iS»r- 
gitum  vulgare,  Peru.    Gmmiaea.   Piga.  808-814. 

By  OirktoR  R.  rial!. 

A^tcoltnrally  thn  term  sorKhatn  is  commonly 
MMrtrictwl  trt  tiiv  nwwt  or  aaceharino  vnriuliee.' 
Botanirally  the  species,  Andropogon  Sarghjin,  ia 
hold  to  include  all  groupi  of  cultivatc-d  sorghum, 
Bttch  aa  the  broom-coriw,  sweet  HorghuniB,  kalirs  and 
durra^.  All  otht-r  .«]w.i^iric  iiami-B  whic-li  h.ivt?  Ijeen 
applied  to  cultivat-cd  sorghums  arc  regardwl  aa  nyn- 
onymii.  .-1.  Sorghum  Is  not  n^rtainly  known  in  a  wild 
slat^,  and  all  th(>  cnUivatod  forms  referral  col- 

'  Far  ihin  r<Miaiin  ih^  «uithoJ»  of  eiiltuw  and  hondlinR 
Ktvi'n  hy  Mr.  W*fbiirWin,  in  tho  ^uccnBdinj;  nrticlp,  *re  for 
tbe  iir»et  aoighums  only.  For  the  method:*  applicable  to 
Uw  otb«T  groapiH,  Me  Broom-eon  aod  Ki^fir  and  Ditrra, 
reapwtifitly. 


l«ctively  to  tiii«  species  an  bhoaghc  to  have  been 
derived  from  the  wild  .4.  HaieptMU,  BroL  <Figa.  ."ilS, 
6T:<).  This  fcpecice,  wall  known  in  the  MutlMni 
states  aa  Johnson- gram,  ia  widely  distributed  in  trop- 
ical and  subtropical  region.*-  In  Africa  and  .\£ia  it 
presonlK  a  number  of  striking  forma  varying  from 
each  other  in  the  same  dirt-ctiana  aa  do  tlie  cbie 
KTOupsuf  cuUivalvd  furitui.  A  fnwuf  thecnltivst 
furmK  of  India  are  said  to  be  directly  traceable 
the  wild  .1.  Halepfiuit.  ThediffcroncosDsnall/eit 
bc>twe«n  the  two  H|)«ciea  are  the  slender  habit,  ' 
opvn  panicle  and  stout,  joinl«d,  pcrrnnial  rMtatoeh 
of  .1.  flaiepcnsis.  However,  in  rich  Boil  A.  Ualepen 
ts  often  more  robust  th.in  some  furmaof  ,^.  i^trgkvt 
ii»  fur  example,  cert^iin  kauliangs  from  China 
Horaa  forma  of  .Amber  sorghum  in  thifi  countrjrj 
Th«  lax,  op>i.'n  panicle-  is  also  eharaeUTiBtie 
Amber  sorghum,  of  some  k&oliaB|!9  and  of 
varieties  of  .\fncan  origin,  as  CoUi<!r.  Tbo 
rootetocka  are  not  posaesaed  by  any  caltivat 
variety  of  sorghom  60  far  an  known,  though 
annual  varieties  not  infrctjuently  bi-come  p^rennil 
under  favorable  climatii:  conditionn.  Anothrr  f»ep^ 
rating  characti<r.  (>mpl>asi»>d  hy  Hsckel,  is  tb», 
jointed  pedicel  of  the  Hpikelel  in  the  wild  Bfieci 
and  the  continuotu  iwdicfd  in  tho  cultivated  vpoeit 
However,  he  Btales  that  a  cultivated  fom,  refe 
able  to  A.  S"r<iham  in  othvr  characUirii,  waa  foul! 
to  biivo  the  juinted  pedicels  uf  .4.  HaUpenms.  thos 
breakinn  down  the  Last  distinction  wparating  tbft 
t*«  so<;alli'd  sjieciwi. 

Cultivated  aorgimm  ia  known  to  have  wif^nated 
tn  the  tropical  or  subtropical  regiooa  of  the  Old 
World  and  to  have  bvcn  many  centuries  in  cuhivip 
tion  for  human  fooij.  From  the  abundance 
diversity  of  its  forms  and  their  very  exteosii 
cultivntion  and  ust^.  tnipical  Africa  bt  g»Berall, 
considered  the  birthplace  of  the  species.  For 
auma  n^n-ionn  it  may  bo  hold  to  Iw  indiKenoos  tal 
India  also.  In  either  ease,  ft  was  probaioly  ealU-' 
viited  in  thu  Orivnt  lonf;  before  the  beginaini;  of 
the  Christian  vra. 

BManieal  drxrijAim. 

Annual  grasseti,  ^-IS  font  in  height  with  stott^^ 

erwt,  jointed   stvms,    J  2J    inches   in   diMnetefp; 
etooling  little  or  much  from  the  base,  simple  abo* 
or  producing  a  single,  «inipk-,  fruiting  branch  fro(l<J 
each  of  l-n  apper  nodes,  excopl  the  npper 
nodes  T  -^  in  the  forms  cultivated  in  this  coontrTv 
mI«rno<ies  normally  longer  than  or  about  eqaalia_ 
the  sheaths,  or  sometimes  shorter,  the  sheatM  tbaij 
overlapping,  i\A  in  knUnt:   loavM  in  two  oppail*| 
ranka    (distichous),   large,  1-5   inches   in   widtli^j 
l-3i  feet  in  length,  acuti-  at  the  apoi. 
about    the     middle,    somewhat    to    considorablyl 
narrowed  at  ttie  \\me  or  bn>ad  and  more  or  leaij 
clasping,  depending  much  on   vigor   of    growth.' 
IVIimrles   slender  or  utont.   10-.^l)   inchtv  km^ 
erv«t  or  n-curved   ("go<»enecked'').     Si^-bead   n 
panicle,  5-2K  inches  in  length,  of  widely  diffi-reet 
color  and  shape  in  dilTerent  cultivated  van<-ti«<»:  a 
corymb   or   umbel   in    form,  as   in   brootn-camo, 
Collier  sorghum,  and  tho  tike;  a  true  pacide  in 
Amber  sorghsm.  in  Shallu  and  othera;  a  cloM  ud 
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fipi1(e<li]i<>  |iiinide  in  Oranj:i.*  iim)  .Sumtc  sorgbum», 
kalim,  and  vthvnt ;  and  a  (len«L>.  ovate  or  globoRe, 
bead-like  panicle  in  many  darrati;  the  nu-hiA  or 
COTttrnl  axis  of  the  psintcle 
neatly  flhorlcn^-d  in  tin;  cwrym- 
Immo  forms,  m  bnmm-corns, 
froiEi  one-half  a»  luiitc  -u^  to 
uqiiiilinK  ihi-  piinjcle  in  sweet 
aarghums.  .iml  nearly  ^qunling 
it  in  knfir  iiml  dtirni  varietiiw; 
HpilceletA  in  paim,  one  WMilfr, 
fertile,  |}romint:iit,  the  otber 
sUilked.  steriU',  etenili-r,  lew 
cotiHpicuouH,  unil  fnllini;  olT 
readily  at  maturity:  weds  oval, 
oliovat*",  subglolwiiw  «r  Ifntiru- 
lur  in  hIiii|I(>;  whit«,  [wsrly,  yd- 
iuwish,  r^idish  yellow,  red  or 
rvddi^h  brown  in  color ;  ahorter 
than  the  empty  e)umi.'n  (in- 
cludLiI)  or  lotigLT  (exserted); 
empty  Rlumei*  lihalln  or  ant^r 
chaffi  tixually  thick.  Wthery, 
much  Rhorter  thun  to  lotifter 
than  the  *e«l,  roundt.-d  or  acute 
at  the  ap«x :  oomtally  prreenieh 
wiiiti.'  whilr  itnmatort-,  flom*- 
timus  remaining  a»  in  maturity, 
in  other  varlettM  becoming;  dif- 
f«T«Dt  shades  of  red,  bruwn  and 
blaclc,  more  or  lass  ailky-hairy, 
at  lenKt  while  ynnng,  itamv 
forme  almoot  cInbrouR  at  ma- 
turity ;  lluwcring  glumu  thin, 
tranap&rent,  awned  or  awaleas. 

Crmipt. 

Th«  cultivatiMl  »orgham8  of 
thif  country  may  properly  be 
divided  into  fiv«  groupa,  ae 
follvwfi :  brtKiin-€DroK,  ebultu, 
sweet  or  nanr:harin«  sorshnms, 
kafira,   and  durraa.    Popularly 


thoy  ar«  claaeed  as  bn>om-com«,  aacchann«  aor- 
ehuma  and  nnn-aaccharinti  norichDnis,  the  lut  cIohh 
including  both  kafint  and  durraa.  Thv  turm  non- 
tacchariiw  ia  camberaome  and  nat  distinctivo,  aa 


Rurat-  uf  the  kafirs  have  a  fairly  Hwwt  jQtM  ud 
could  daulitli.^fla  lie  d^v^lupMl  into  aaccharine 
varieties.  The  l«rm  kaoliasfr,  mentionwl  on  page 
i>T2,  di.'^igiistM  Chinese  varicticts  in  general,  it 
being  the  Chinese  name  for  eort^hume. 

KKr   TO    CF101IP3 
A.  Pith  dry: 

Hi'iul  twiM.  10--2R  inchen  lone ; 
Hpik«let8  aval  or  oboTale, 

EacMi  v^ry   ihnrl ;   loeds 

raddish I.  BTMracvfD 

Rnobit  M  long  a«  head ;  •«.-ed8 

white  or  poarly   ....   II.  Sbatln 
Uaad  eanpact,  •! -9  inelwii  lunic; 
■pihelots  bnwily  obovale. 

large V.  Dun« 

AA.  Pith  jui<7  : 

Juir-e  sbandanl  and  vciy  (WMt.  Itl.  SQiJchuni 
Jnlce  scant;,  subacid  or  BOine- 
what  tiweat : 
ilvDili  erect,  cylindrical ; 

■pikiilt<t0  oval,  »[tiAil   .   .  rV.  Kaflr 
Heads  pondent,  ovate  ;  nplko- 
letn    bfoadly    obovAte, 
UirKK V.  Duna 

I.  Broom-coni.    (>'!);.  809;  also  FtR.  SOd.) 

/>rjrrijj^(.M.— Pith  dry  ;  intorniMli'ft usually  longer 
than  the  shfaths ;  peduncle*  erect ;  panicles  corym- 
bone  or  uniWlliftirm,  10-2R  inchw-s ;  rachin  one  to 
two  inchiN  loni;;;  spikelets  uliuvau-,  mostly  awned  ; 
^luraea  acul^  or  nlituiie,  equaling  the  needa. 

HintArif.-Thi}.  orij^in  of  liroem-orB  iit  mrt  known. 
It  was  probably  deriviMi  by  selection  from  a  sweet 
oortihum  having  cbttgut*^^  braiichcn  and  a  shurlenvd 
rachis.  This  selection  was  very  probably  made  in 
Italy  aevt^ral  ceiilLriii*  auo,  Thi*  first  mention  of 
the  Qiie  of  ihtfi  plant  in  bruum-nnaking  is  fn>iii  an 
Italian  !tnnrct>,  and  tmrt^huma  havtt  b^n  cultivated 
in  Italy  for  eighteen  centuries  or  more. 

KanWiV*.— Then)  are  only  two  recogni&ed  a^rri- 
cultural  varieties  uf  broom-corn,  the  standard  and 
the  dwarf.   Tlw  stjindard  ia  chararteriKMi  by  etalka 
10-15  feet  hi|»h  and  a  panicle  or  bru^h  lt>-28  inchia 
long.  tiHUally  folly  exaertwi  from  the  upper  sheath 
or  "boot."   Itjiiu.'t'd  is  mild  unditrw^^vfraj  niimcB.  but 
tbeao  do  not  repreaent  forms  with  retonniHibK"  dif- 
forenccif.   The  dwarf  form  urowa  i>nly  3  6  feet 
higb.  with  a  panicle  10  18  inches  in  lenKth, 
QSiially  partly  onclasM  by  the  npper sheath. 
[See  Briiom-corn.  page  216.J 

>^^       H.  StuDu. 

Dtxriftimi.-  Pith  dry:  int«nio(I«« 
about  equaling  the  shentha:  pe- 
donclc*  erect ;  paniclo  larger 
lO-IC  inch«s  long.  oTote- 
pyramidal,  lootte  and  open, 
pall!  y«Ili>w, 
brancheA  com- 
monly (1  mop- 
in?  :  rachia  aa 
long  aa  tha  panielo ;  apik«1«ta  ellipticiUlanc^olate, 
awned  ;  taa^ij  glnmefl  Htraw-colored.  Iiairy,  becoio* 
in?  gaping  a»<l  inruUed  at  m.ttunty ;  setKls  oral, 
flattened,  white  or  pesrly,  hard,  futly  exposed  at 
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mAtitrity  by  the  spreading  and  inroHing  of  tho 

Klumes;  awns  lung,  yellDvUh  and  rather  persistent. 
Hitlors.—A  iK^uliar  sorKhum  inlrftiliif;n(l  frnm 

India,  where  h  U«xt«Daive].v  cullivatt^  in  Bombay 
and  the  Dwcan  under  the 
nativu  nynw,  Shitllu,  uHUully 
S3  a  winter  crop.  It  waa 
impgrttd  and  tusU-d  by  the 
Louii^tana  Agrif.ulturs)  Hi- 
[wrinitiit  .SUtliun  n;'tri-  than 
&iteea  years  ago.  \l  is  now 
found  growing  at  »calt*TixJ 
poiiiu  Trom  KaniiSg  to  Texas 
under  such  namea  aa  "Cali- 
frirtiia  wheat,"  "Egyptian 
wlmat,"  and  "Mexican 
^^^^  whL'at,"  Th«  aource  of  thcee 

S'ljMtfflWHBHR"  culture  areas  ia  not  known, 
but  prohaWy  from  th« 
Louisiana  importation. 

Varieliri.—  lint  a  HinRlfl 
variety  is  found  in  thi* 
country.  The  stalke  art-  slea- 
dirr,  D-Tfi-ft  l<ill,wttli  THlhur 
wnall  leaves.  It  require* 
HXl  to  120  day.t  to  reach 
maturity.  Ita  valutt  It  not 
yi>t  known. 

HI.    Sweet  torgtiuini. 

Dinner ipt ion.—  I'ith    juicy 
and  aweet:  intemodes  about 
equaling   thf  (iheatlis :   pe- 
duncIi'B  enwt  (recurved  in 
G<miwiKH:k,t ;  pflniclw  vari- 
able, loose  and  ovate  to 
(.'"miiact  and  cylindrical; 
r.nhiis  variable  in  length; 
*iiikelet*  ovate,   oval    or 
ubovate,  awnvd   or   awn- 
IciMi;  glumes  equaling  or 
ohurter  than    tho   (Kwds ; 
9$eds  pale  orange  to  deep 
re'J. 

llittarif.  —  The  Bwoet 
Borkshums  of  thu  United 
^tateit  wer«  obtained 
nriginatly  from  two  widely 
«eparat4?<l  rt'giunji,— China 
and  Natal.  The  t'hin«se 
varifty  ri.-ached  this  coun- 
try in  IW.'!,  by  way  of 
Prance.   U  was  at  first  called  m>rgh<i. 

From  it  has  since  l>een  derived  our  well-ltnown 
Ambur  itorghum.  The  N'ntal  varietitw.  fifteen  or 
sizt«>(>[i  in  numbt^r.  colWtively  called  Inipliw,  werv 
brought  from  Karope  in  IS-ST,  and  were  first  ffrown 
in  South  Carolina  and  Georgia.  Prom  th«in  havo 
deBoend«d  our  Oranice  (Meeaxana),  Sumac  (K»om- 
tun^  ftnd  GooscnL'ck  [native  namt^  not  cvrtuin). 
These  are  varieties  in  common  cnltivatiun  today. 
ThrtKf  other  ltltlt»-(rrown  vari^ti**.  Collier.  Pl»nt«r"B 
Friend  and  Sapling.  &rt>  probably  uftht^  same  origin. 
Many  additinnut  (ormx  and  .to-called  variotieR  have 
since  arieen  throagb  sports,  selections  and  natorml 
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Fig.  *». 
Broom-coia ,     !i>-'~I  li»<l  ur 

lllUn)!,  Bllll    MAlU    III    |1*~ 
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croeriog.  The  sweet  Hirghums  an  not  sharply  wp^ 
arated  from  the  kalirs. 

KEY  TO  VARIEn^  OP  ;BVBST  BOUBIHI 

A.  Podunck  and  paucle  erect : 
I.  Pamela  la»e,  opea,  liraacheA 
MiTMuJi&K  to  WizcoLal  or 
divapiag : 
Hochw  twivthtnto  aa  lone  m 
t»  equating  the  panlde ; 
<pili«l»ls  oHiBllf  ttmnd  : 
Stena    slander:    pnnklo 
ovate  •  iTranlibl  ur  on». 
aided;   mipty   glune* 
doep  red  tr  Mack: 
Emply  j;liiinGe  blatk : 
Emply  clucnot  rinld,  Wins, 
mon  or  baa  baifj,  porv 
black,  oaually  awaad  .  L  Ambtr 
Empty  glumes  longer  and 
thinner,  xlab^anl^  nmi- 
ally  glaucous  when  mo- 
tare;  nararawned  .  .  l.  Hinii.  Ambtt- 
Enpty  gtuDM  da»p  ml   .  2.  Red  Ambet 
Stnmn  ntoiit:  panic  1c  ohiMiK. 
elongated ;  empty  Klumea 

Vighi  Lruwn 3.  Boa*7 

Rue  hit  law  than  ooc-lidf  tke 
lunKth  of  th(>  panirla : 
Psaick  light  wei);ht,  red- 
brown,  brwichM  6-10 
incti4-i>  Inng;  drM^ng ; 
glumes  with  palamirgim, 
ai^utv  :  aueds  drop  orange 

ti>  h'k) 4.  CotilBr 

Panli-le  heavy,  pole  orange 
or  iliirW;  glumaa  juun 
elraw  •  color  or  darker, 
ni!vur  all  dark;  aceda 
pnW    orange    to  daap 

nrnngo S.  Ptuiter'a  Fricftll 

It.  Panicle  cloAe,  cotnpiurt,  «Im>- 
vale-ob1ong  at  eyiindrical ; 
brnncrhw  ii|i|irui«Ml  ur  Iba 
u|ip«nii<«t  npreiwling : 
Panii'le   uti1anc:«elat«   or  ol> 
long.   iV7   inches  tuogi 
BtetBfl  h-H  feet  liigk: 
Empty  gluiQ«it  about  eqoal- 
inif  the  larfpt  aevda  : 
Colar  of  [lanicle  pnU  or- 
ange or  dark«f ;  glumna 
Sieatraw-colorord  arher 
t  ndver  all  dark,  acnlie : 
seed*    pale    ornag*    or 

dariier G.  PtcDtm'*  I 

Color  of  panic li!  reddish 
brown  <ir  ditip  brown; 
flumes  red  to  black,  all 
dark  ;  fe«dit  p&le  craoga 

to  rtd 6.  OrsBt« 

Empty  glamen  ftbimt  half  as 
long  as  tbe  small  tMdf : 
Panicttt  v«t>'  cooipacl; 
(Clumas  lilafk.  wcdadarli 

red 7.  Saouc 

Panicld  cylindrical.  eloDgaiM), 

10-14  inches  Inng;  Btens 

8  10  fwi  high : 

Bm|)iyglu[n«iaarTow,  some- 

whikt  nhurtor  than  tbu  red 

Moda B.  S«pUB| 
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AA.  Peduncle  itrongly  dei-Uoeil  or 

recnrvod  (EOownfirknl).  or 

■omcciitios   eraot;    banco, 

piuiicU  horistfiital  or  pea- 

dunl,  or  orect : 

Prniii-ln  b1iu:k,  ovkto  (ir  tri- 

anRulsT,  owned:  iit«rMUL] 

and  ftUiut,  r»<JiIeDLid  hdlow  9.  Gooseoeclc 

Dctcriptione  of  i>artefir<  »f  tatel  torghum, 

1.  AtnbtT.  (FiR.  81U,)  Thia  b)  the  enrtieflt  vari- 
ety, m.uurinc  in  about  W-lOO  days;  stem*  sk-nJvr, 
5-7  firet  tall,  avenging  8-10  nodeti,  branchinc 

frtrly  latu  in 
the  season ; 
leave,*  ruthprr 
slt>iul«r.  P»ni- 
cl«a  black, 
Iooiwj  and  v«ry 
open,  8-12 
iachetilotif.ob- 
Icitgor  ovate- 
pyramidal  in 
outline,  fre- 
quently on©. 
^id«<]  (Hecnnd) 
and  triangalar 
thrrtujiii  ihn 
Ii'iktiing  uf  the 
Rtallcn,  the 
lowi.'rbrancht« 
OBually  droop- 
ing. Typienlly 
awne'd.  but 
swne  docidu- 
aos  at  matnr- 
[ty.  and  name* 
times  entirely 
wanting.  Cliiineii  brood,  jet  black,  mort*  or  lem 
iiilkv-hniry,  <!xc«-«iding  and  «nfllosin(i  th*>  orango  or 
redaixh,  ovaI  AM^dn.  (^xceedinK  variable.  I'nrms 
with  contructt^  puniclvtt  arv  commun,  «fl|m'iiilly  in 
thu  Pluiiw  n-gion  and  the  extreme  North,  where 
lack  of  mointure  and  nhort  m^a^nn  prevent  liixumnt 
p-owth.  It  m  known  cwmmtfrctally  under  many 
names,  aa  Early  .\iiibor,  Minnesota  Arat)or.  Im- 
provfld  Amhtir,  Wiseonsiin  .\mlwtr,  Blnck  nwarf,  and 
othera.  Is  found  in  cultivation  on  every  continent. 
Amber  is  very  flubjcct  to  blight  and  mniut. 

Minnesota  Amber  vran  oricinated  through  selec- 
tion mnre  than  forty  years  ago  by  Mr,  Seth  H, 
Kennuy,  uf  Waterville.  Minn.  It  in  distinguished 
by  mons  slender  paniclw  with  longer  branches  and 
IsTRsr  vpikeluu,  by  f^lAbrotii*  nnd  UHually  glaiicoiiit 
or  Dlui8h-whit«i  ghmM  which  are  ]»m  rigid  in 
t4Xtare,  and  by  ab*.Tic<'  of  awne, 

Folgors  Early  wna  dcvelopt-d  an  a  specially  pr»- 
dactire  syrap  strain,  and  wlit^n  true  to  name  is  said 
to  be  soiDflwhat  latvr. 

2.  Rat  Amler.  This  difTeni  from  Ambor  mainly 
in  the  red  empty  glnni(w.  but  is  sIbo  !>-lf)  days 
lat«r.  IE  is  now  cultivated  in  thia  country  only  Rpar- 
ingly  if  at  all,  but  waji  pr>'>babty  in  m<iro  g^-noral 
ua  at  one  time.  The  seed  has  recently  been  re- 
ceived from  Aufltralia  under  ihv  namu  Orangis 
The  vnlue  is  the  ramo  w  for  Amber. 
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3.  Hiiimt.  Thia  is  a  very  distinct  variety  re- 
ceDtly  discovered  in  the  Southwest.  Stalks  7-10 
ffl0t  high,  avi'mgins  13-18  ikhU«  in  dilftiri^Til 
loc&liti^,  stoat,  1-lj  inches  in  diameter  at  the 
bMft.  vvTy  [>wwl.  The  ^toma  are  markedly  tvndur 
in  cttmparisrm  with  other  stout  variotiea.  It  is, 
hftwcvt-r.  iW:  lattvit  variety  known,  reciuiring  liW- 
HO  days  to  niattire.  For  the  southt-m  stat««  it  ia 
likely  to  prove  one  of  the  bnst  syrup  varieties. 

4.  CalliiT.  This  ia  a  (all  »!i'n(li>r  variety,  7--10 
fc«t  hieh,  less  than  an  inch  in  diameter,  averaging 
12  or  l3  nodes,  medium  late,  n-quirrng  m>-l30 
days  to  ripen.  True  Collier  may  be  recognized  by 
iho  rv,<<cniblanci]  of  lUt  punick-  to  a  Hmal)  broom- 
corn  panicle,  GIO  inches  long,  the  rachia  much 
}ihitrti!ni<d  or  ocea*inniil1y  half  or  mon?  than  half 
us  lung  as  the  panicle;  branches  lung  and  slender, 
drooping  on  all  sidta  or,  when  th*  slender  stalka 
&xd  loaning,  drooping  vn  one  eido  only;  acvdii  deep 
orangA  or  red,  slightly  exaerted  from  the  dark 
glumes  with  [laic  marginn. 

6.  Planttr't  FrirnA.  This  ia  a  fairly  tall  and 
«tout  varinty.  erw.1.  7-9  f«et  high,  averaging  13 
or  1-1  nudes,  i-l\  inches  in  dianiet«r  at  the  bas«, 
yellowish  gnvn  in  color;  leaves  large;  panicle 
usually  comimct  but  nut  hi.>avy,  5-8  InchM  long, 
lighter  in  color  than  that  of  Orange,  the  Klumea  a 
light  straw-color  and  the  aocds  very  pale  orange 
in  dry  regiona,  glumes  and  seeds  buth  strongly 
r«ddt-nti()  in  more  humid  cllmatett.  Thf  top  of  the 
panicle  is  often  flaring  through  the  spntading  uf 
thii  longer  upjHT  hranchi-!*;  th«  rachU  ia  normally 
more  than  two-thirds  as  long  as  the  panicle  but 
occa.ttonally  much  i«!n)rU-ned,  and  the  long  braaclies 
are  then  more  or  Icsa  drooping. 

The  origin  of  ihL*  viiriety  h.^  not  been  a.wer- 
tarned,  but  it  is  prnbably  one  iif  tho  original  Natal 
varieties,  grown  in  Kansas  as  early  as  1889.  in 
India  in  1>t7>'i,  and  now  in  common  cultivatitm  tn 
Auatralia.  It  is  found  in  local  cultivation  in  many 
of  the  KQUthcm  and  south wt^U-m 
Btataa  under  such  names  as  Impron-d 
Orange,  Mcl<e-.an,  Silver,  Silver-<irip, 
,Sil:ver>rind,  Simmon's  Cane,  Sourle«a 
and  "Straightnecked  Hibbon  Tane." 
Thy  ftiMyl  in  not  '^btainnhle  comtiHfrcI- 
atiy.  A  variety  known  aa  SugarMrip, 
locally  cuttiviit<.>d  in  North  Carolina 
and  Texas,  is  a  probable  hybrid  of  thia 
variety  with  Klat^khnil  kafir.  I'lant- 
er'a  Friend  ripens  at  about  the  sam« 
time  w.  Orange,  to  which  it  is  mamt 
cloHety  rHati'd.  Hml  iti  likely  to  have 
about  the  same  value  aa  a  syrup  and 
fvragv  plant. 

5.  Orangt.  (Fig.  811. »  The  Orange 
is  a  rather  stout,  erect  variety,  6-8 
feet  tall,  %-\\  inches  in  diameler,  y«I- 
loirish  green,  with  an  .iverage  of  12- 
U  nodes  and  rather  larg«  leaveg. 
Paniclea  compact  and  heavy,  oblong 
or  cvlindrical,  6-9  inchps  long,  in  color  a  mixture 
of  tne  r«d  or  black  glumoi  and  the  slightly  ex- 
BCirto)),  orang«  or  rMhliah  seods.  The  top  ia  occ»- 
aianally  open  or  Aaring  by  tJie  spreading  nf  the 
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eloRgatMl  upiwr  ltrancht«.  It  i»  one  uf  theorj^insl 
Natal  varieties,  introduced  and  at  fint  grown 
under  the  nntivii  namo,  NeoAsana.  It  matures  in 
105-125  days,  about  16  days  later  ih&a  AmW. 
and,  afWr  it,  is  lliu  most  widely  grown  variety  in 
thia  country.  wh«ra  it  b  one  of  tW.  nuwt  valuablt: 
for  forage,  ailagw  and  «yrup,  IL  i»  found  abroad 
only  in  I-'runce  and  AuBtr&Iia. 

C^lmiin,  as  nnw  gruwn,  ii<;  appanintiy  idonticnl 
with  Orange.  It  i*  said  t«  have  jjct-n  a  cross  be- 
twL-en  AtnbiT  aii<l  Oruntue, 
hut  now  shows  almnt^t  none 
of  the  Amber  churactt-n*. 
Kavanaugh  in  also  an  Urange 
aorghiim. 
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7.  Simac.  (Fig.  812.)  The  Sumac  Is  a  stout, 
erect  variety,  t.t-Q  feet  hiph,  abont  one  inch  in 
diameter,  with  an  averag*'  of  14  IC  mule*,  good 
foliage  and  i^hort.  very  compact,  cylindrical,  rwl 
heads,  4-S  iiiclica  Ihiik.  (ilumus  very  short,  bluck. 
^eed&  deep  red.  obovut«.  atnaller  than  in  any  other 
variety,  but  much  exuhrtMi  from  thu  vi*ry  short 
glumee.  It  is  alttu  i>iit>  of  t)io  original  Natal  vnrio- 
tiiis,  introduced  unde'r  the_ native  narac,  Koomhana, 
but  apparently  ncit  ifMig  irrown  under  that  name.  It 
muturt-«ataho\iltheBamHtiiiit^at*(>rant;i.i(>rfl1it;ht1y 
later,  and  iu  an  usiN^ciiilly  vuluuMu  variety  fur  fur- 
agf,  silage  and  «ynip.  For  forty  yeani  this  has 
been  l\w  m<i«t  i^iopular  variitty  Jn  tho  South,  us\)»- 
cially  in  the  fiedmonl  district.^.  It  is  now  largely 
grown  in  T<^xa.«  and  Oklahoma  nl»o.  It  him  la^c-n 
variously  known  as  Liberian  and  Red  Libcrlsn, 
Ri>dt«i)  African,  Itedtu|>  and  i^uaiac  It  ia  the 
most  uniform  of  our  varieties,  apparently  not 
bi.'ii)K  crowH-d  readily  hy  imllcn  fmm  other  va> 
rietiea. 

8.  Sapiintf.  This  is  n  tall  and  strtndfr  variety. 
8-12  feet  high.  J  to  1  inch  in  diameter,  with  12- 
16  notion  and  slender,  cylindrical  panicles.  10-14 
inches  lung,  with  lung  and  mui*tty  appruesed 
brancliee.  Olumes  narrow,  elliptic.il.  red  to  black, 
about  three*fourthit  am  lung  as  thi^  oval,  rwl  and 
wel1^zsert«d  seeds.  It  matures  in  1 10-125  or  130 
days.   Owing  to  its  tall,  sk'Tidi-r  hiibit  of  growth. 


and  cotifle<)aent  tendency  to  lodge,  it  ii^  like  Collier, 
not  likely  lo  proro  a  valuable  varioty. 
The  origin  and  history  ar«  nnknown,  bet  It  ia 

fruliubly  ont-  of  tht-  orii^inal  Natal  inlroditcLioaaii. 
t  was  lirst  grown  ut  the  tiorghtiin-flugar  expcri* 
in«nt  statioiu)  in  Kansas  many  years  ago,  tinder  tbo 
name  of  Rwl  X  or  IW  Cn>M,  and  \»  KtW)  gn'wn  at 
Fort  Scott,  and  loi^ally  in  Mi^unri  and  Texas.  It 
has  recently  hei'n  found  in  the  mountnins  of  north- 
ern  Ceorgia  and  in  Texas  (from  North  Caroliaa 
t<iicd)  under  the  aaiiiv  of  Stapling. 

9.  f.'iwKcrtwA.  (Pig.  813.)  This  is  the  !arg 
and  one  of  the  latest  varieties  in  cultivation, 
staikfi  are  1^12  fwt  tall,  1-2  incht«  in  dian«t«r  at 
the  base,  with  l2-'3i  nodes ;  lower  intem«de«  osu- 
ally  red  ;  leavw  vi^ry  large,  fr>y]U6nlly  over  ihrc* 
feet  long  and  nearly  four  inches  wide,  often  red  or 
puruk-  at  tho  hattc.  Fe<lunclci8  rwurved  ("gooee- 
necked")  or  oroct :  punicW  black,  contractud, 
ratlii>r  dttntw.  ovate  or  one-trided  (secnnd)  and  tri- 
angular, 10-50  percvrt  pendent:  npikelets  broadly 
obovatQ,  aft'oed ;  seeds  small,  reddish,  shorter  tha 
thu  black,  ranre  or  hj»  silky  glumes.  It  requires 
120-1S6  days  to  reach  maturity. 

Gooevnvck  U  one  of  the  original  Natal  varietiee, 
but  the  nativfl  namo  b  nut  known,  ft  won  a  favor* 
it«  in  the  Snpth  many  yeara  ago^  and  b  still  spar- 
ingly cultivated  tliere.  Four  years  ago  this  variety 
va-t  brought  to  public  notice  in  Texas  undM-  the 
name.  "Toxan  Swdwl  Bililwn  Cane."  erroneonsly 
said  to  be  a  seed-producing  varitfty  of  the  Cma 
BUgar-cuno  or  ribbon  cane.  Since  then  it  ban  been 
widely  advertiaed  and  grown  in  tb«  &>uthw<Mt 
under  that  iiarai;.  It  19  a  vury  valuable  variety  be- 
cause of  the  targe  yield  of  syrup,  but  It  is  too  late 
to  mat  iiri^'.  rifirtli  of  Tennessoe  and  southern  Uiasoari. 

IV.   Kaflr. 

lkivrLplhn.—&U)ma  stout,  1-2  inc)i«a  in  duuM> 
tvr,  4M  or  !>  fwt  tall,  with  12-15  Dodes;  pHh 
semi-juicy  but  juico  subacid  or  only  slightly  swe«t: 
int»modM  much  ahorter  than  the  sheaths  (e«]ual- 
ing  thorn  In  nid  kaJir).  the  leaves  thus  closely 
crowded  ;  peduncle  erect ;  racfais  about  as  itog  as 
the  heavy,  comivact,  oblong  or  oylindrioal  panicle ; 
glumes  about  naif  D«  long  as  the  SMds,  Mvcr 
awntid.  With  the  exceptioa  of  Old  kafir,  the  kafin 
form  a  very  uniform  and  wcll-dcll ntJ  group  of  low, 
stout,  atocky,  heavily-seeded  p1aat«,  moat  clomly 
n<lat«<d  to  llit'  9we«tt  Horghums. 

Hulory.  — The  kalin)  are  native  to  easterai 
.\fricn,  from  Ahysftinia  to  Natal.  Old  kafir  was  ii 
troduced  about  I87&.  onddtstributedby  tbo"Ri: 
Now -Yorker"  in  the  spring  of  1881  as  Koral 
Branching  Sorghum.  It  soon  after  became  ktwwii 
as  milo  maize  or  White  inilo  mabse,  and  later  as 
African  millwt.  Two  varieties,  one  the  White  kailr 
and  the  other  probably  the  Red,  wvre  eihibiled  by 
the  Orange  Free  State  at  the  Centepnial  ~ 
tion,  Philadelphia,  in  1876.  Seed  of  tba 
kafir  was  iwcurud  by  the  Department  of  Agricul^ 
tore  of  tJeoTgtu  and  tiansmitteJ  in  Febninrv.  1877, 
to  Dr.  J.  H.  Watkina,  still  liring  al  hiltaeUo,  Ua. 
He  grew  and  »i>1ected  it  for  several  yean  aad 
began  to  distribute  it  in  1SS5.   It  was  widely  di»> 
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trilmted  bj  the  Georgia  I>cpartiRcnl  af  Afrricul- 
ton  aad  oy  tha  ITnitfti  .SuteH  Hepartment  uf 
Agriculture  from  18)^  tu  I8»^.  The  Mwd  of  tha 
R.¥l  variety  wna  apparently  not  dietribvted  for 
nhout  t«n  v«)ftr«,  u'it<tii  it  wan  R«nt  to  Mr.  A.  A. 
Denton,  in  kansss. 

KKY    TU    VAHIETIB 

A.  Seed*  white: 

GlnmM  ffTMnich  iriiit*  cr  soma 

iKkv I.  White  luflr 

GlniDM  biMk  or  lUMu-ly  eo : 

8t«Llu  &-S  feet  toll;  inUr- 

nodftn  tnDch   «hiirlrr 

Ihan  th«i  l.ov^rlappinjt) 

HheiLtha 2.  BUclchall  kmtt 

StA!lit7--inr««ttnll;  mU-r. 

tioden  fqnnling  rir 

bn^or  than  the  shea ihii  'i..  Old  kafir 
AA.  SMda  red :  kIqirm  dt*p  r<-ii  to 

blaek 4.  Red  kallr 

VaeriptioK  of  wrtdiM.— Old  kafir  ililfers  from 
thi>  othirra  in  the  ureat^r  heigdl,  7  ^  ff rt,  cftuM 
by  longt-r  inlernudfut,  ami  hence  in  having  th(< 
loavtv  not  crowtied.  It  is  aliio  a  laUT  varit-ty.  It 
hrw  liwn  on  tim  marlwa  fur  nmny  yonra  nnilcr  SDoh 
nanic«  aa  Kurul  llranching  Sorghum,  African  mil- 
li-t,  Whitv  roilo  and  othon*.  By  mtav  it  m  tiioaght 
to  l»  tho  form  from  whith  Bluclihull  kafir  has 
been  (ii-rived. 

White  kaUr  is  dintJn^ixhed  by  the  pale  glameB 
and  the  heada  uxaaliy  nut  fully  fiXHTtad  from  thiif 
eheath«.  Itlackhull  kallr,  now  the  mmt  promising 
variety,  \»  msrke<l  by  the  black  K'ti'nea,  and  heads 
almu.'ft  nlwuya  fully  vxHcrlod.  Red  kulir  in  very 
aifflilar  to  the  White  and  the  Blackhull  except  in 
thf!  red  needs  and  the  tontcer.  slend>?rer  beads.  ISi-e 
AV  «nrf  Ihirn,  pagwi  Sftl-38R] 

V.  Durra. 

i)r*eription.—&\emi  medium  to  Btoot,  4-7  fwt 
tail,  i  to  li  incho«  in  di&metcr;  nod««8-]l,  aver- 
BKin^  9 ;  iotcmodes  usually  shorter  Uian  the 
nheathH,  (Kirni-timee  e<iaalinK  them;  pith  dry  to 
semi-juicy,  nut  awoet;  leuvt-s  bruad  and  short; 
peduncle  Btuut.  mcurvwl  or  nometirai-a  eroct ;  pani- 
cli!A  comiioct,  ovntv  or  bn-riiilly  idliptlcni.  muHlly 
pendent,  so  met  i  men  erect  or  inclined ;  spikelets  very 
l3ruad,  nhovat^  or  rhomboid,  awnod  or  awiiltw; 
a«odii  large,  flattened,  lenticular  or  BubRlobo«e. 

HistitTji.  -The  durrna  have  bettn  cultivntud  nincc 
fant«ric  tiniM  OS  suurc<-«  uf  huniiin  and  aniniHl 
food.  They  are  found  abundantly  t'xlay  in  north- 
em  Africa,  »outhwt>iitcrn  Anio  and  India.  Some 
wore  brought  frum  Medil^rranejin  re^iuna  to 
Ameri^^^a  in  early  colonial  days,  but  only  sparingly 
eultivat«d.  Tho  Whit«  dnrrn  and  th*  [trown  durra 
at  pr^Bcnt  cultivated  in  thin  country  went  intro- 
duced from  Birypt  into  California  in  1874  and 
known  ui  White  and  Brown  Ggyptian  corn,  respec- 
tively. Yellow  mild  Ik  of  Rsyptian  orijpD.  but  the 
cSrcumiirtanceit  of  its  introduction  are  not  known. 
The  Blackhull  dorm,  only  Rparin>;ly  fonnd  in  thin 
country,  is  either  an  importation  from  India  or,  ae 


IB  certainly  true  in  Bunii-  ta«.i«,  a  hybrid  between 
filocJchull  katir  and  White  durra. 

KBY    TO    VARIETIES 

A.  Seeds  white : 

Glunuii  ^rMnith  wliite,  silky : 
MMwfn  itiwh  flatti-npil,  len- 
ticular; floret  an-npii  .    .  1.  White  duira 

OtUHB  blaek,  Karceif  haii? : 
raed»  RDialln-.  leM  flat- 
tened, mrc ±  BUckbulI  durra 

AA.  Soedii  yultuwiali.  ruddbth  or  r»d- 
di»Ii  brown : 

GlnOM  ihort.  cmntvenidy 
wri  nIcMrreddlAh  to  bl  ac  k , 
not  silky  :  ivedii  ycllowiah 
trown  ;  flcwt*  iwred  .    .  3.  Yrilow  inito 

Giuni-s  !i»  luDK  as  the  viti^, 
Krcenu<h  <•  h  i  I  u ,  >iiky  ; 
secidi  ri'(l(ti»h  brown;  not 
awn«d i.  Blown  dnrra 

Ducripliim  vf  varveliit.  —  Except  in  color  of 
eeeda  and  glumes,  these  varietiiMt  are  very  similar. 
White  dnrra  and  Brown  dnrrn  are  most  cloaety 
rL'lat(^<d.  di^vrinjr  only  in  the  color  of  the  seed  and 
tha  pnisence  or  the  absence  of  the  awn.  Yellow 
railo,  now  a  vt^ry  important  crop,  differs  in  the 
much  shorter,  trniiitverw'ly  wrinkM  glumcii  and 
tho  let^Ei  flattened  »eeda.  .\l]  throe  of  these  dturas 
have  fewLT  lonvk-s  than  tlii^  kafir  varietito.  Tho 
stalkfl  are  lf,is  juicy  and  tho  juice  Ii-m  sweet.  The 
pendent,  or  noi»eiR-cki-d  heaiia  of  all  three  and  the 
easily  nhatlered  iweds  of  While  ilurra  and  Untwn 
durra  put  them  nt  a  flimwlvantaj;i'  in  comp-irifion 
with  Ihe  kafir«.  The  aeed  of  Yellow  milo  d«.'»  not 
shatter,  and  this  variety  ha»  now  bt-come  a  fltaple 
crop  in  western  Texfu^i  Oklahoma  and  adjatx-nt 
M.-cti(>nti.  It  i»  there  coniminly  know  as  Uwarf 
milo.  owing  to  il«  small  Mti^  in  that  dry  and  eto- 
vatf>d  retlioii-  [See  A'uftr  and  Ihiira,  pagca  384- 
388.] 

Literal  It  re. 

C.  ('.  fieorgeBon,  KaRr  Corn,  (Tharacteriatica, 
Culture  and  IW-^  Uniti-d  ^tatea  llcpartinenl  of 
Agriculture.  Farmers'  Bulletin  No.  37  (189Gj.  H. 
M.  Cottri'll,  D.  H.  OtiM.  ;ind  .1.  «.  Haney.  K.ilir 
Corn,  KansaA  Agricultural  Kxperimk-nt  Vliition. 
Bulk-tin  No.  9:i  (lilOO);  Thomaa  .Shaw,  Forage 
Crop«  Other  Than  Oa««««,  Chapti-r*  III  and  IV, 
Orange  Judd  Company  (iyi>2);  t^ame,  Soiling  t'ropa 
and  thit  Silo,  ('baptom  III  and  IV,  Oraiigi-  Judrf 
CompanydGO^t;  C.  P.  Burlk-y.  [troom-t'oni,  I'oited 
.States  lieparlment  of  AEricuiture,  Karraera"  HuUe- 
tin  No.  IT-J  aOffli);  Thi.mii>i  F.  Hunt.  Th^  Cen-al* 
io  America,  Chapter  XXVI,  Orange  Judd  Company 
(19M);  Carleton  R.  Ball,  Saccharinoi  Sftrghuma 
for  Forago,  United  StaW  r>epnrtroont  of  .^grieuN 
ture.  Farmeni' Bulletin  No. 24ti(iy(lt>):  C.  W.War- 
burLiin.  The  Kon-saccharineSorghunu,  Unit«d  States 
Department  of  Agricultore,  ParmerB'  Bulletin  Ko. 
2SS  il^fln  A.  A.  ]>Ant«n,  United  StalM  t>epartnefit 
of  AgricultUDi,  Fanners'  Rnlletins  Nu^  1)0  and  135, 
Sorghum  Syrup  Manufacture  ;  H.  W.  Wiloy,  linitwi 
Statv4  Department  of  Agricolture,  Bureau  of  Chen- 
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istry,  Ilullethid  Noe,  14, 20.  "it;  am!  :M,  ExiKrimcnte 
ID  tli«  Mauufacturu  of  Su>;iir  troai  Sorghum.  For 
an  intcrvstitig  hbtDrical  treatiHe,  see  "Sorgho,  or 
the  NorthcTD  b'ugar  flant,"  hv  Ittaiic  A.  Ucdgeii, 
Ctncinnati,  1»63  (2(M  pviv*.  ill'iutrat«d). 

Sorgham-srowing . 

fcy  6".  If.  W'arburhm. 

Sorghani  is  a  droujtht^reaistant  crop  largely 
gr»wn  in  thu  southern  iinii  southwestern  United 
Stat«8,  and  to  aome  extpnt  in  otht-r  aections,  for 
foragu  anil  for  the  prodiicti^m  of  syrup.  Th«  for- 
iga  is  Mned  as  fudiji>r,  ha.v,  c^iliige,  pasture  ar  for 
soilinf;.  Surjihuin  out-yieW*  the  best  varieties  of 
foddor  CAJin  in  the  t^outh,  and  is  gent^ralty  con- 
aidertil  superior  Ui  tlwni  for  future  jiniJuction.  In 
thy  corn-bell  it  is  little  grown  as  a  forage  crop. 
bat  formerly  was  ftxt«rsivwly  ii«h1  in  the  priKhio 
tion  of  ityrup.  Thi?  uae  of  aurnhum  for  this  latter 
parpoae  has  rapidly  decreased  In  the  laal  few  y^ars 
nwini;  to  ihi-  proMence  on  tht-  market  of  targL' 
<Hiaiititi«  of  chyap  filucwe  aynipB,  until  now  the 
Aorghum-Hyrup  industry  im  an  uiiim|iortaut  onv. 

Snilf. —  Sorghum  i«  not  particular  as  to  soils;  it 
does  well  on  any  riuh,  well-drainwl  land,  but  (jjvea 
iK'Ht  rvturiiB  on  sandy  loams  or  clay  loamip.  Ab 
thu  crop  is  comparatively  a  surface  feeder,  it 
nvpunds  reoJily  U>  muniiring.  It  has  an  uxtt^nHivi; 
root  syHtem.  however,  and  produces  fairly  good 
crops  on  poor  land.  Surxhum  draws  heavily  on  the 
moiataro  and  plant-fowl  in  the  surface  soil,  and  bo 
tihoiild  nut  \w  foLlowi-d  by  fall -(town  crojw.  The 
prevalent  idea  that  this  crop  ia  "hard  on  the  land" 
is  lar^t.'ly  duu  to  tbo  had  ph/tiicaL  condition  in 
which  it  loavas  the  aoil.  If  the  land  i»  plowed  in 
the  fall  and  put  in  nititl  condition,  the  following 
crop  should  not  be  tniiterially  lessened  because  of 
the  sorghum  which  precedi^d  it. 

Ferlithtrs).-  For  thi'  prodiietion  of  forage,  barn- 
yard manure  and  the  use  of  leKnminous  fertil  isters, 
Bttch  ae>  ci>wpeat<,  i^iw  betit  rwtult^.  In  Hcmi-arid 
sections  tbo  manure  should  be  wdl  distributed,  as 
large  lum]iH  will  ciuise  thi-  aoil  to  dry  out  very 
rapidly,  with  consequent  injury  to  the  crop.  If  a 
greea-manunnK  crop  in  used,  it  .-ihauld  be  plowed- 
in  some  time  t)ufon»  the  mor^hnra  i»  plnnf.id,  in 
order  thai  the  ground  may  become  well  settled  and 
in  Kooti  condilion  to  retain  tnoii<tur». 

firparaiion  of  the  /and.— No  Bpecial  preparation 
is  neceuary  for  this  crop  other  than  that  given  for 
com.  Tbo  land  BhoDld  be  thoroughly  plowed  some 
weeks  before  planting,  preferably  in  the  fall.  A 
fsw  daya  before  planting  time  it  should  bo  dinkod 
and  harrowed  until  the  Barfatre  is  flne  and  mellow. 
The  yonng  plantu  jfrow  very  alowly,  so  that  land 
rcaaonably  free  from  weed  seed  should  be  uaed.  and 
harrowing  jiwt  before  the  se*d  is  plant«d  is  desir- 
able to  kill  any  weeds  which  may  have  started. 

Varktia.  The  batt  known  varieties  of  the  tac- 
charine  siirgbumn  arw  Amber  (Fig.  810),  Orange 
(Fig.  8111  and  Sumac  (}'ig.  812).  Of  these.  Amber 
is  thi'  i-artifinl,  and  prodnc<is  a  fair  amount  of  for- 


age .  Orange  and  itamae  arr  laUr  in  ntaturiDg  sai^, 
yield  more  hi-avily.  All  make  good  aynip,  Ambtr 
being  niu«t  popular  in  the  North,  because  of  its 
earlineaa.  Sam.ic  i.«  must  largely  gmim  in  tbs 
Southwtmt.  while  nrangi>  is  the  prevailing  sort  ti 
many  section!!  in  the  soathem  and  c«ntral  tM». 

JJrfrfiaj.— When  th«>  crop  is  to  be  oaed  for  hay 
or  pasture  the  seed  ia  sown  either  broaidciiBt  or 
with  a  grain  drill,  using  one-half  to  two  basbek  to 
tbo  acre.  The  larger  quantity  is  used  in  th«  aoutb- 
em  stat^ :   the  smaller  one  in  regiona  of  li^ 
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rainfall.  If  the  stwt  >»  sown  vith  a  grain  drill,  all 
or  only  a  purl  of  the  holes  may  b*>  used.  For  silag* 
and  soiling,  and  for  fodder  and  symp  aawAll,  it  ii 
customary  to  plant  in  row«  thro«  to  four  fc^t 
apart,  using  special  sorgham  p1ate«  in  a  corn- or 
cotloti-planter.  and  plnnting  six  pounds  to  one-half 
bushel  of  seed  per  acre. 

Cr(/fi'™<tiiir.— When  plnnt«i  in  rows,  aorgtmn 
shoaid  be  cultivaU-d  the  same  as  com.  One  or  Ivo 
linrrowings  len^thwi.^e  of  the  rowti  so«n  after 
planting  will  aid  in  kr.'ping  down  the  w^^a,  and 
this  tn-iitm^nt  shoold  be  continued  until  th«  plaott 
are  large  enough  to  enable  the  use  of  any  of  tlw 
ordinary  rnltivators.  .\fter  that  time  the  crop 
should  lie  handltMJ  like  com.  If  th«  w«eds  have  hneo 
allowed  to  get  a  start,  hoeing  in  the  rows  may  bt 
neciouary.  If  the  riu^hI  is  sown  in  drills,  harrowing 
a  few  days  after  seeding  is  often  of  benefit  in 
checking  the  growth  of  weeds. 

Hanvating.—FoT  silagu  and  fodder,  and  far 
ayrup,  the  sorghum  .<^bould  be  cat  when  the  aeei  fa 
in  the  dough  stag«.  Thesila^wiU  be  much  Ibf 
proved,  if  cowpeaa  are  growni  and  harvested  with 
the  Borghum.  For  soiling,  the  crop  may  be  cot  at 
any  time  it  is  needed,  but  can  be  cut  most  profit- 
ably Only  aftvr  the  planta  begin  to  head.  The  fo* 
der  is  usually  cut  with  Iho  cvm-bioder,  shocked 
and  stacked,  or  fed  from  the  shocks  the  same  tf 
com  fixldcr.  It  18  not  usnally  advisable  to  stack 
the  fodder  until  early  winter,  as  the  stalka  an 
ver>'  succnlent  and  are  not  thoroughly  cnrsd  salfl 
that  time.  An  acre  will  produce  three  to  six  tOM 
of  fodder  or  eight  to  twenty  tons  of  gr«an  fongt 
or  silage. 

When  the  seed  haa  he«n  eown  broodcaei  or  with 
a  grain  drill,  ond  the  crop  is  to  bo  nsed  for  bay,  it 
may  he  cut  at  any  time  after  the  heads  hin 
appeared.  Thc!  Iiest  fjuslily  of  hay  can  osnally  be 
obtaini>d  hy  cutting  when  the  planta  sr«  just  pait 
the  blooming  i>tngv,  or  btfore  the  ae«d  hnMons.   Is 
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dry  sectivn«  a  iirain-bindi^r  iniiy  1i«  niHttl  unit  the 
bundles  ahockad,  curwi  and  mtackitd  liVe  whuat. 
In  hiiRiii]  iX'ctionK  thin  in  initilvi>nih\i\  m  iht;  ItiimllL'u 
are  likely  to  mold.  Urdinarily,  howevvr,  the  huy  is 
cut  with  a  nwwvr,  aiWwi.'*]  li>  turc  in  lh«  awath  a 
ahort  timp,  nikH  into  windrowR,  cockfd  and  tho 
ciinnK  complet^'d  in  the  cock.  When  well  ciirwi  It 
is  Hlackod  or  put  >n  b^triu.  ComtideralilQ  cure  is  re- 
quinjd  in  curing,  as  the  Rtema  arfi  vttry  tnjcoulrtnt. 
In  Iho  South  two  or  mom  cuttin^rg  may  be  mad* 
Irom  a  sintfle  se^linR  in  favorable  Bi'asnnf.  The 
yiuld  of  curvd  buy  raagu«  from  two  It  vigbt  tons 
per  ikcr«. 

Uia. 

Sorghum  maMm  excfitlant  pasturu  for  liofft,  hut 
in  muay  seclwns  it  must  be  pai^tured  eparinj^ly,  if 
atal1,byaheopatid  cattle.  Af ter pi-riodft of  cxtromi^ 
drought,  or  when  growth  ix  stunted  from  other 
caiifli*,  the  leavea  of  the  MrKhunis  oft«^n  contain  a 
liirge  umiiuiitof  iirusaiu  acid  (p.  iii^).  A  smulUiunn* 
tity  of  this  poison  i»  fatal  to  stock,  and  death 
fn«in^ntly  rwiults  lumn  aft*«r  tht^  norghuin  i»  vAtvn. 
Nnrmal  growth  HeMom  contuintt  jinituiip  ncid  in 
appreciable  quatititii'-t,  and  it  Inr^i'ly  dii^appt-are  In 
curing,  eo  triAt  curt-d  sorK^um  mny  W  fvd  with 
little  dancrer.  Ther«  ia  alno  Home  ilantct^r  from  tiloaL- 
ine ;  cattle  and  shcup  ithuuld  not  tw  turned  on 
Horgbura  pasture  when  hungry  •>•■  when  the  pt&nti 
are  ycril.  With  the  eieri-ine  of  carw.  hnwpver,  the 
crop  c!in  usually  be  pastured  with  safety.  11  should 
be  at  least  two  feet  high  before  atock  are  turned 
on  it ;  for  cattle,  shwp  and  horsee  it  may  be  much 
more  mature  than  for  hofiH. 

The  hny  and  foilder  may  be  fed  in  the  same  way 
an  other  coarse  b-iya.  The  foddtr  compari^fi  favor- 
ably witli  corn  foddt-r  in  ftitling  value.  Sorghum 
Kiiage  in  slightly  lent  niitritious  than  corn  silage, 
as  it  contains  \fj»  proti-in.  Kafir  and  ttorghnm  fcMl- 
der  are  nnually  considered  about  equal  in  valu« ; 
foJdvr  from  the  other  non-aaccharine  variutii«  U 
ruthLT  Icax  palatable  anil  usually  contains  more 
libiT.  The  grain  of  the  non-saccharim;  sorghum.*  U 
h*»  valuable  for  feeding  purpooes  than  corn,  live 
buaheU  of  ka5r  being  considered  about  equal  to 
four  of  corn.  Sti^  of  iho.  luu'charine  sorghums 
ranks  lower  in  feeding  vsluo  than  that  of  the  non- 
saccharin«  varietie8,  m  it  containd  a  larger  pcr- 
oenlagB  of  hulls  and  thu  iistringcncy  of  the  see^d- 
coat  caoses  the  grain  to  be  lei^s  relished  by  animab 
than  that  of  the  non-«accharin«  sort«. 

Sifrup  jrrodudion. 

Erlnil  i^lht  iniwtry.'  When  sorghum  was  first 
introduced  into  this  country  and  for  many  yoar« 
thvrtaftvr.  it  was  usod  alraoct  whollv  for  the  pro- 
duction of  syrup  or  molawmt.  This  indoHtry  reache<l 
its  gr«at«*t  hiiight  between  1880  and  I'ttW.  when 
twenty-five  to  thirty  million  gallons  were  protluced 
annually.  About  ISS5  the  production  of  ityrii]! 
b«gan  to  decrease,  the  Caitaus  of  liKK)  showing 
onl^  24,000,000  i^loiw  fiom  th«  crop  of  IR89, 
whilu  t«n  y««ni  later,  la  1899,  the  production  had 
further  decreased  to  n.O00iOO0  gftljons.  This 
decniaae  was  due  largrly  to  the  great  incmaM;  in 


the  production  of  the  cheap  gluciiso  »ynii«i.  The 
cost  of  manufacture  of  sorghum  syrup  necu^aarily 
n.-nminx  high,  owing  lo  the  large  amount  of  impurity 
wKioh  mnat  be  removed  from  tho  jiiico. 

Grin-ling  the  cant.  -  For  symp  production  sor- 
ghum ifl  grown  rntbiT  thinly  in  rows  thr>w:  and 
one-half  fei-t  to  four  feet  apart.  The  etaUta  are 
cut  for  grinding  when  thu  si*c'd  tit  in  the  dongh 
stage  or  about  the  time  it  begins  to  hanlen  ;  if  cut 
earlier  tbo  synip  has  a  ^tic^n  taste,  whilo  if  not 
cut  till  fully  ripe  the  juice  carries  more  iinpuHtiiM 
and  is  mom  dillivult  to  make  into  good  syrup.  The 
cane  is  fretjuently  cot  an  it  stunds,  hauled  to  th« 
mill,  and  ground.  When  possible,  especially  when 
the  crop  is  grown  on  a  small  acule.  it  is  In-tter  to 
strip  the  leavt-s  .ind  remove  the  heads  from  the 
stalkit  before  grinding,  h«  grinding  tJie  lejiviitn  and 
seed  with  thestalli))  injureslhetiuality  of  thesymp. 
Tht  stalks  aro  usually  grmind  with  a  home-power 
mill,  though  often  gasoline  or  slvam  engines  are 
used  to  furnish  the  power.  Tliv  milU  ordinarily  in 
use  do  not  extract  more  thiin  60  pvr  cent,  of  the 
juice  from  the  cane. 

t'furi/f™/iou.— The  sorghum  juice  as  it  comea 
from  the  mill  contains  about  25  per  cent  of  im- 
purities of  various  kinds.  This  material  must  be 
removed  by  clarilication  in  order  to  secur*  «ynip 
of  high  (guuljty.  >kime  of  thi;  ini|mrities  rise  to  the 
surface  when  the  juice  i»  huati^^  and  may  bo 
removed  by  skimming;  others  settle  to  tho  bottom 
of  the  pan  and  may  be  removtxl  by  drawing  oil  tho 
juico  from  above,  leaving  the  sediment  undisturbed. 
Filtering  side  in  removing  foreign  miit<!rinl,  while 
the  addition  of  som^  substance,  such  aa  milk,  which 
coagulates  on  heuting  and  risue  to  the  Kurfuce, 
carrying  with  it  aome  of  the  suspended  matter,  is 
useid  to  remove  others.  Tho  sutwtanci^  most  used 
for  this  purpose,  however,  is  dry  medtum-grainud 
cUy,  using  about  t^'n  pounds  of  clay  to  fifty  gallons 
of  juice.  The  particles  of  clay  on  settling  to  the 
bottom  of  the  pan  curry  with  thum  much  of  the 
impurity  suspended  in  tho  juictr.  Tho  clay  may  bu 
sikii^il  to  the  juire  either  before  or  after  beating. 
Liming  to  neutralise  the  natural  acids  in  the 
syrup  is  sometimes  practiced.  The  processes  motiL 
frequently  employed  am  skimming,  settling  and 
claying. 

Making  Ike  lyntf.—VMi  juice  IB  reducwl  to  syrup 
by  heatine,  the  water  being  driven  off  by  evapora- 
tion. Shallow  pan.i  are  usnd  for  this  purTxtse,  the 
juice  usually  Wing  about  tlireu  inches  doep  in  the 
nans.  The  evaporation  should  be  rapid  and  the 
juica  should  be  cooled  quiekly  aft«r  evaporation. 
Six  to  eight  galt'ins  of  juice  are  re(|uired  to  make 
one  gallon  of  syrup,  which  w<.'ighs  alxmt  eleven 
and  one-balf  poundts  Tho  moloMtcs.  after  being 
reduced  to  the  |)ro|MT  density,  may  be  slon-d  in 
barrebor  put  up  in  tiacam>.  ltd  ealability  in  meat 
market*  ii  pvatly  incieaited  if  the  packages  con- 
tiiining  It  ar«  attractively  Inbvleil.    The   average 

firoduction  of  symp  to  the  acre  is  lifty-eight  gal- 
ons,  though  thi*  yield  is  greatly  exoa»d43  nnder 
favorable  conditione. 

.SVo'irprorfiif/wn.— The  production  of  sugar  from 
sorghum  haa  never  been  practice*)  commercially. 


SOBGHUH 


Unogk  ft  hat  bwB  fond  puasibb  to  mala  ntgar 
«(  gni  qo^ity  tram  Oo»  pUat.  Until  a  strain 
at  XTMtar  mipr  eoat«nt  than  w«  m*  h*n  ti 
Jordoyoj  sad  mpiwred  meUiods  of  baadlioe  the 
jiic«  m;  perfected,  little  saear  will  be  made  from 
ibis  crop, 

SdeHiny  nod  itoriMg  lAe  teed. 

While  the  great  bnlk  of  tbe  iced  Dlaated  ■  sot 
■elected  at  all,  jel  the  tine  re<|iur«d  t«  eeleet 
aeed-beads  from  .ttilks  havioK  deeirable  charac- 
toriatlca  is  comiiaratirLiljr  sliebttand  wbni  onlya 
few  acrea  are  irrown  the  pM  and  quality  of  the 
crop  can  be  nuttfrially  inenaMd  with  little  troa- 
bl&  When  the  crop  is  grown  on  &  large  scale  it  is 
a  good  plan  to  iw^Wt  aecd  eaoogfi  to  plant  a  f^w 
acres  and  ue  the  pro^eajr  of  this  selected  wed  for 
plantiaie  the  main  crap  tbe  etuuini;  yi»r. 

TIk-  faeails  sbonid  be  remorcd  irhtti  fttUj  ripe; 
aftirr  they  are  well  cared  tbvy  may  Ik  threshed,  or 
Kt'irvd  without  tlirvxhin^.  \a  either  case  the  seed 
ehoaid  be  kept  in  a  dry  |dace  whi^re  it  will  not 
kcst  or  mold.  In  the  South  it  i»  otWn  Decewary 
to  store  in  a  tight  box  and  treat  with  carbon  bi- 
Aalftd  '>r  oone  other  isaeettcide  to  prereat  the  de- 
■troctiun  of  tbe  seed  by  weerila.  The  seed  weighs 
fifty  to  iiixty  ponadfl  per  boafae),  aoocHding  to  the 
proportiua  of  halls. 

AWMKV. 

The  Horshdnut  are  not  often  »«riotisly  alfecM 
by  iuMicts  or  diseases.  Chincb-bugs  sometimes 
eanae  trouble,  enpecially  when  thtiy  niientto  from 
adjoiaing  gratn-Aolds.  In  some  st'ctiona  of  the 
fkrath  the  greeo  aphis  atlaolu  the  Krowing  partji 
of  the  ptantK.  but  OKunlly  littlu  dnniH^  ^  dene. 
Kemedial  meavtirE^  are  seldom  necessary',  other 
tluin  the  avoidanee  of  continuom  cropping  with 
the  Horehanui  on  any  giveo  piece  of  land. 

The  dTHin  Btniit  of  SifirKhum  {PhnrrUitJuva  ilipto- 
tfKAra)  and  ihv  whule-hi>ad  Kiittil  (rhatrhiheta  rri- 
lianai  att»i^k  the  planlii,  but  the  nwuLtinn  damage 
is  usually  com  par  at  i  v  el  y  Hlifflil.  Uoth  Kmutti  can 
be  kept  in  chock  by  rutation  and  by  BelectinR  the 
seed;  the  grain  smut  can  be  further  htOd  in  chuck  by 
treating  the  aeed  with  hot  water,  formalin,  or  any 
of  thu  other  wcll-knvwn  smat  remedif-s..  l^*x  Index.] 

SOYBEAN.  Gipfine  hiiptJla,  tS»x\m.  Lr.yumifUD'tr. 
Soji  bean.  Fig.  ^15. 

By  /.  F.  Dvggar. 

The  doybttsn  is  an  annoal  loj^minouB  plant,  valu- 
able as  human  and  etock-food.antl  osasui!  renvvator. 
In  botanical  relationship  and  in  appearance  it  in 
close  to  the  cowjwa.  It  m  ai)  erect.  h»iry  plant,  two 
to  four  and  nne-half  foot  high,  branchmff  freely, 
and  of  biwh  form.  Thv>  U-jivlui  nr*-  trifoliate,  thu 
loaReta  in  tiin  and  ghsjie  r^Aembling  those  of  ordi- 
nary beans  anil  cowpva.t.  Thi;  xmiill  flowurR,  in 
clastera  of  two  to  ^ve,  wtp  ummlly  parptiah  or 
whitish.  The  seed'pods  iin-  short,  one  to  two  tnrhea 
long,  downy,  usually  cream -colored  or  whitish,  and 
eontstn  one  to  thn%  seedii,  u-iuaity  two.  Thi>  podii 
are  clustered  on  the  main  stems  and  mnin  lir.incht-9t. 


Wkta  m^BOM,  tkqrsp&ani  dnp  the  wsJa. 
seeds  are  gfswHy  fsMtlst,  ta  sat  oristfss  i 
tish,  sad  SI*  vitkeat  aay  iadaialsBB  I 
Tba  scar  is  loa^  la  SMfs  aal  siaa  CIm  anfcsaa 
seed  soaiewfcat  WBe»tls*  tM  of  tW  Csiafc  yea 
or  Matnnrfat  pea.  The  mmai  cobra  of  tie 


/- 


ri 


,>.. 


pig.  Hi.   naifttta  («tai«AM  Mipf*)- 

are  cream  or  yellowiah  white,  gnseo,  black,  and 
«h»k«  of  brown. 

The  soybean  in  tbe  United  SUtes  is  osnl  for  tba 
same  pnrpeaea  as  the  eowpes,  and  poaaeases  the 
following  sdraatage*  onr  it : 

(1)  lleing  erect  and  without  roaaera,  the  for- 
age du(»  not  tangle 

(2)  Tbc  SM-ds  are  removed  by  threshing  and  asC 
by  hand -p linking,  itinre  thu  needs  umalljr  de  aoC 
split  so  easily  in  threshing. 

&)  .4fter  falling  on  the  gronnd,  soybeans  re- 
main #i>und  longer  lha.n  eowpeafl,  thn«  giving  S 
lovuvT  eeaaott  fvr  hogs  to  snbeist  on  the  feM  in 
the  fall. 

(4)  Certein  varieties  of  soyltean  mature  earlier 
thnn  cowpeiw,  and  are  thus  better  suited  to  the 
northern  slateK. 

{^)  Soybeans  give  larger  yield  of  grain  than  do 
eowpeas. 

(6)  Tile  ifraici,  or  seed,  is  much  mor«  valaable 
for  stock -f Lining  than  that  of  the  cowpea. 

In  eeneral,  in  the  North  and  Wfst  the  aoybeaa 
is  preferable  fur  in^in  and  the  cowpea  for  hay, 
but  in  the  South  both  may  be  n^rded  as  hay 
plants  lui  well  as  grain  plants.  The  soybean,  biiw- 
ever,  is  not  usually  considered  as  vnloable  as  the 
cowpi-a  aa  a  hay  or  forage  plant  or  for  dm  as  a 
catch-crop,  since  Humctimes  it  ix  1l>«b  prodncttve  *f 
forage  nnd  has  lees  adaptability  to  rarions  condt^ 
tionsKuch  as  wt*t  ur  dry  land,  or  poorly  pr 

seed-bed.   Rabbits  are  abn  very  fond  of  fe«dtngl 

the  goyboan  and  it  is  imprajcticable  to  plant  tUi 


SOYBEAN 


80-\*TlEAX 


583 


crop  in  nmnll  dcldii  in  localttieH  where  this  peat  is 
Cumnioii. 

Gtographteal  diitrihttiim. 

The  soybean  ia  thoii^^ht  to  Ix-  native  of  south- 
eastern AsUk.  It  b  thuuzht  to  \k  clcrivnl  from 
the  wild  Giyeint  Soja  of  Japan,  Iteing  itself  not 
known  in  &  wi1«l  form,  tt  is  grown  cxteQuivoty 
in  China  und  Japan.  Tha  varietii>e  ililfur  widoty 
In  mnlnrity,  n-quiring  70  to  IGB  days,  thua  per- 
mitting different  Tartetiefl  to  l>e  grown  throogh- 
uut  th«  greater  jmrt  of  the  Unitod  states, 
from  MaSBAchutM_-tte  ttiid  Micliigan  to  the  Culf 
of  Mexico.  The  nurthcrn  limit  of  cultivation 
of  the  itoybttan  coincide  nearly  with  that  of 
com. 

Ompotitioa, 

The  followirig  talik-a  from  F«rnw-rs'  Bullt-tin  'S'k 
58v  of  the  United  States  Department  of  Agricul- 
ture (comjiiled  frr>m  Tariiras  soun-ea),  give  the 
com iHwltiun  :iiid  ■l)i:i.<ittihitrty  of  the  varionn  kinds 
of  forage  from  the  soybean  plant: 


Fram  these  tables  it  will  lie  seen  thut  a.tl  piirts 
of  tho  soybean  plant  are  rich  in  nitrogen.  The 
hay  is  similar  in  compwiicii-jn  to  cowpt-a  hay.  Soy- 
bean eeeda  are  moeh  richer  in  prot«in  and  fat 
than  thu  nixit  of  thv  eowrpea. 

.Sui/.— The  iiaybean  m  adapted  to  a  wide  range  of 
iiioil)t,jiandy  to  elny.  In  high  latitudcw  a  well-drained 
sandy  ornandy  Imim  noil  iu  prefurred,  as  hiuitening 
maturity.  The  cnvp  ie  fiuite  renittlsnt  t«  drought 
and  yet  able  to  gr<.>w  in  a  ttoll  that  i»  rather  wet. 

Ordinarily,  the  fields  should  bo  plowed  and 
harrowed  and  level  or  siirfaiTu  planting  practicfnl. 

iVrfrViarr*,— In  case  fertiliser  is  used  Enqii^intity. 
it  i>i  de8irablo  for  it  to  Im  mixed  with  the  buJI 
without  coming  in  immediate  contact  with  tho 
itwd.  For  drilU-d  soybeana,  fertilizer  should  be 
applied  in  the  drilb.  When  fertilisors  are  needed, 
it  will  usually  bo  ailvinable  to  apply  both  phosphutv 
and  iM)ta.ih,  uaJng.  in  the  South,  for  ex.imple.  iSK) 
or  300  pounds  of  high-grude  acid  phottphutc  and  •'•0 
pounds  of  muriate  or  flulphate  of  potash  per  acre. 


CbbH'Cai,  CoMfoeiTiQN  or  tbb  Vaaiova  Sims  or  Frn.v.K  Maik  Fuoh  tvi!  f^TGRtN. 


SeitmiTi  fnrwp 


Poddor  (early  bloom  lo  early 
sm-d) 

SayWuo  bay  (.lapaAvm)  .    .    . 

tv>yl>ean  hoy  (UniuiO  .  .    .    . 

Soylwui-strsw  nian.)    .  .   , 

8oyb«an-«traw  (hulk  and  vlaaa 
■ftfir  thnishinK)      .... 

SojibeaD  BO»d 

SufWaii  inu.'il 

.'^ytie.-in  (ilni:ii 

Com  and  I'Oybeui  Bilit!«.  .   . 

Uillel  and  «oybeaii  »[]>£»  .    . 


Pr**h  or  »lr4rT  mtiatnucs 


76.« 
16,0 
12,1 
11.4 

8.7 
10.8 

ia4 

74.2 
7fi.O 
79.0 


il 


10.1 

23.1 

OT.8 


WAtfT-ftw9  AabBlaHtf* 


15.3 

20.1 

18.2 

6.3 

4.25 
38.1 
40.2 
15.7 
10.4 
13.3 


L 


27.< 

42.7 
24.0 
42.4 


43.0 

27.B 
46.8 
42.7 

3a2 

30.2 

27.0      87.6 

46.S  !sao 

34.3      34.3 


]0.(l 
7.0 


DicBsmiLirv  OP  SonuM  P(uuc& 


DorbMB  (one* 


Kind  fit  aaimklt 


Sbeep. 


Soybean  fodder 

Sojrbean  mval  and  llmoch;  hay 

SoylwAQ    meal    nlune   (c«lc«Ut«il    (ran  Uw 

above  nixtura) .  . Sbavti. 

SoybeuM  Cwtd) RBmiDaol* . 


SoylKan  poll 

SoylM'iii.iitraw 

Soybaaa  hay .  .  .  . 

Barbun  tOtgit 

Com  and  Kiybean  tilBRe    .   .    .    .   . 
Barnyard  millet  and  Mjb«an  allag* 


Raminanta  ■  ■ 

RaiDinnatii  -  . 

Rnmisaata.  . 
/  Goau .... 

\Sl««n     .  .  . 

Shwp.  .  .  . 

8h«ep.  .  .  . 


78.1 

77.7 

67.0 
44.0 

Eao 

TOiO 
76^ 

ES.0 
C6.0 
67.0 


M.0 
tAA 

84.9 

67.0 
60.0 
30J) 
72J) 
49.0 
82.0 
72.0 


73.2 
66.2 

73.4 

62.0 
73,0 
66.0 
67X) 
62.0 
61J) 
ThJO 
MA 


47.0 
61. S 


61.0 
3&0 
66.0 
66J) 
43.0 
6SJ) 
6»J) 


Tao 

86.0 
68.0 
6SJ) 


1&9 

47.1 

21.3 
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Thi>  suytwan  s^^ins  tn  profit  ti;  the  iidditinn  ot 
ni trogc-tioua  fertiliters,  hut  thc-a.^  should  not  bo 
ne<-ilc<1  ftftt'r  the  soil  becomes  thftroufchly  inocn- 
liitt'ii  If  nitrogen  be  naed  it  may  well  be  in  the 
fiirm  of  nilrute  uf  aixla  and  tn  small  quanUtiee. 
chiefly  to  stimulate  very  yoiinir  plants. 

.SfTi/titif.— For  nifml.  Ihe  rnwit  nhoulil  W'  thirty  to 
tbirty-eix  inches  aimrt,  and  one  [il:int  ahouM  hn 
left  evory  two  or  tlirt*  incht*.*  in  thi'  N(irth,  or 
evory  three  to  eiRht  inebea  iii  the  ^ooth.  For 
forag*,  th«  drillB  may  Ijc  of  the  aUuvc  width  on 
pudr  liind,  whllu  un  rich  land  the  seliI  muy  cither 
oe  drilled,  aown  broaHciist.  i>r  fdantwl  with  a  grain- 
drill  38  18  whLUt.  Furiwi'ti-gDwirit:.  alinut  iinivlialf 
biisM  of  (wed  per  am-e  will  suffice.  For  fnrage  in 
drills  wide  I'miiigh  for  ciiHivntiftn,  thn>«  prfki*  will 
be  rwjuirGd.  and  for  broadciwt-eowinjj  more  than 
one  buehct.  Furdriliins  the^vvd,  vnv  nuiy  i;nipioy 
band-drojijiing,  a  onu-horsc  planti-r,  a  corn-piantt-r, 
or  a  Rpain-drill  with  enongh  of  tht-  tiibi-ji  stopped 
to  k-ave  thirty  to  ihirty^ix  inche*  beLwwfn  the 
rows.  Soybeans  are  sometimes  plantwi  in  the  South 
between  thj*  mw.i  or  hilh<  of  growing  cmi. 

Timf  tfi  />//in/. —Soybeans  miist  not  be  planted 
anlil  all  danger  »f  frist  m  piiHt  end  tho  itoil  hwf 
bocomt'  warm,  In  the  northern  part  of  the  United 
iftatBH  the  planting  of  this  crop  ocrora  jiial  afttr 
corn-pbntiini.  In  thi"  Gulf  »tiit*»  the  hvnt  time 
is  from  the  beginning  of  May  to  the  middle  of 
June.  Planting  may  cantiniK'  to  tbi-  middle  of 
July,  but  jjermi nation  and  early  (jrowth  and  yield 
ire  Kws  satirtfatHory  from  thies  duliiy.  From  KantHU* 
eouthwurJ  il  ie  practicahk'  under  favorable  con- 
ditions to  mature  auyWans  grown  as  a  I'atch-crop 
after  wleat  or,  in  the  Oulf  Btat«s.  af t*r  oata. 

Cultivation  should  tie  isliiiUow  and  Ivvtd,  and 
similar  to  that  givtin  corn. 

iTtoeulatwn.—^io  floyboan  plant  is  doing  its  Ixmt 
work  for  tho  farmer  anleaa  its  root*  bear  a  number 
of  tubercli»  or  root  notliika.  On  thitt  pUnt,  the 
rout  luburclt'H  aru  roundish  enlargumentA  that 
when  fully  developed  are  about  the  aize  of  peaa 
(Fig.  590).  On  any  soil  in  which  root  tubt-rcl** 
fail  to  develop  apontaneously,  it  is  advisable  tu 
effect  artificiaL  inoculation  by  th«  introitiiction 
into  the  sot]  or  on  the  seed  of  the  nitri^gen-fixing 
germs  appropriate  U>  eoyhuanH,  ThiH  may  Iw  done 
by  moiHt<.-niiig  the  need  wilh  a  dilution  of  pure 
culturea  of  the  germ,  directions  for  which  accom- 
pany each  packagi>;  or,  mun»  certainly,  by  the  use 
of  soil  from  a  field  whore  soybeana  have  recently 
pn^iluced  abundant  tHlx^relM. 

If  this  soil  be  drilled  in  with  the  seed,  in  a  dry, 
finely  powiicrwl  condition,  fJiXl  to  1,000  pounds  per 
acr«  may  suffice,  but  if  applied  hroadcaHt,  and  not 
in  immediaU'  contact  with  the  ^et"!,  at  \v»»t  one 
ton  will  W  rnjuired.  If  only  a  very  small  f;uantity 
of  soil  is  available,  n  peck  of  it  may  bt'  utirrcd  in 
tboat  ton  gallons  at  water,  and  the  same  day  the 
e««d  tnoiatened  with  this  li(iuid.  By  thii<  procc-cu, 
apparently  a  smallor  number  of  plants  bcx;omc 
isocnUted  than  by  the  iiw  of  brg«r  quantities  of 
dry  noil.  It  ha^  huen  found  that  it  is  Ies«  ew^y  to 
cauw  a  gufiicient  number  of  geraiB  to  adhere  to 
soybeans  than  to  cowpoa^,  for  th>,4  Tfason  that  soy- 


beans are  so  sniuoth  and  free  from  indentatioo  i 
cracking.  Hopkins  prefers  not  to  attempt  thorou_ 
inoculation  tho  iiTi>t  y^-nr,  but  to  uw  only  ^ovl 
UX)  poinds  of  inoculating  anil  per  acre,  reMedinfl 
the  land  toeoybeans  the  second  ytar  and  rulying 
on  the  natural  spread  of  the  genoH  from  the  decay- 
ing tiiWrcles  pmliiv«d  by  thte  partial  InoculatiiLin. , 

In  Kansaa,  Connecticut,  Illinais,  aiul  apparently  j 
in   most  statoj*,   tho  soybean   when   fiwt   gn>inii 
developed  no  tubercle*,  but  when  grown  for  oeverst  ] 
years  in  succceoton  in  the  name  land,  inocolalion] 
gradually  increased.    On    lime  soil  at  l^exingtofLJ 
Kentucky,   tuberrW   were  abundant  the  wcohqT 
year,  but  nut  the  firvt;  in  experiments  in  Conn«ctt- 1 
cut,  there  were  no  tubercles   for  at  least  three 
yoars.    Tho   gradual    si<lf-in<vnlntion   of   soils    i* 
pn>hably  dee  to  gemas  carried  on  the  aeod  in  sneh 
smull  numiient  aa  to  produtv  an  ia^ignilicaRt  nunk-l 
bcr  of  tuberuleji  the  tirst  year,  which  few  woali] 
constitii[»  ihc  parent  stock  of  n  far  larger  nnniWr 
the  second  yeur,  and  su  on.   On  milium  and  poo^ 
HoiU,  inoculation  may  greally  increase   the  yieli 
of  s«m1  or  forage  and  the  ext^'nl  of  soil.impi>v4 
ment.   ttn  rich  land,  soybean  plants  without  tflt 
clut  are  I'omftimes  iu<  thrifty  and  productive  aM 
plantB    boarinc   nodnlejj.    Hut   even   here    inoco- 
iHtion  is  iK'm'ftcial  in  decn-^iuting  the  draft  on  tfao^ 
soil  and  in  the  enrichment  of  the  land  for  fatori 
crops. 

Inoculation  gomelirtie::  gri?acly  improvM  theeoni- 
poaition  of  aoybean  forage  and  s*ed.  At  the  Michi- 
gan Experiment  Statioo  there  wu  little  diffcnncv 
in  the  appearance  and  yield  between  plantit  with 
and  thuft-  without  rout  tutiercW,  but  ihe   pres- 
ence of  nodulM  increased  the  percentage  of  nitro'j 
g(.<n  in  the.  dry  maltor  of  the  ie*vc*  and  stenicl 
from  I.TT  l«  Z-IH,  and  in  the  seed  from  5.41  t«,1 
6.20,  while  tho  percentage  of  nitrogen  waj  d^f 
creaiied  in  the  roots  from  which  nodnloa  bad  been 
removed.    At  the  Kentucky  Experiment  Stotioa. 
the  rootd  containi-d  in  the  air-dry  material  1,81 
percent  of  nitrogen  when  not  inoculated  and  2.7J 
per  cent  of  nitn>gi<ti  when  cov.*rv<)  with  tiib«rcl 
At  the  Connecticut  (Storrs)  Kxperiment  StiittOB,J 
tho  presence  of  tubercle  rniacd  the  nitrogen  per- 
centage  in  the  eeed  from  G.28  to  T.OS. 

Fitter  ill  lAe  rodaiiod.— The  place  of  {wybesins  is 
the  rotation  is  as  a  cleening  or  fallow  crop,  put- 
ting the  land  in  good  condition  for  an  tmm«^iat»ly 
following  crop  of  small  grain,  alfalfa  or  othe 
crop.  In  the  Konth.  soybeans  may  be  grown  an , 
cal<^h-crf>p  aft«r  whcmt  or  oat*,  Hopkins  ngg 
(Illinois  I^speriment  Station,  bulletin  No.  99)  eer- 
orat  ratationf  for  the  southern  part  of  Illinuit^.  in 
which  the  soybean  may  enter ;  for  example,  four- 
year  rotation  : 

First  year,  com,  with  cowpeaa  or  aoylii>an8  ■■  ^ 
patch -crop. 

i^cond  year,  cowpeaa  or  soyboans. 

Third  yi-ar.  wheat  (with  clover  to  b*  ee«<lcd  in 
spring). 

Fourth  year,  clover. 

rarwfiW,— There  are  many  rarietiu  of  rnxy-^j 
beans,  diHering  chiefly  in  the  time  of  natnrity,) 
slzi>  of  plant,  and  color  awl  sJutpe  of  ued.    In  tw 
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lati[L»l«  of  UuaachtMtU  only  the  tarly  vaneties 
matQiv  seed,  awl  even  Jn  Kamus  sn  earl}*  variety 
\»  required.  Tho  Miindard  r&riety  in  that  ntate  is 
Early  Yellow,  which  natun'i  th«rc  in  about  thrcn 
months.  .\nii>iie  tJn?  early  varimti**  are  Kiiriy  Yel- 
low, Ojr«tnu.  Itu  Sun  and  Eurly  Itruwn.  mulurinj; 
in  »eventy-ftv«  to  ninety  dayA  ;  among  the  Tarie- 
tieii  of  medium  maturity  urv  M>«ltiim  B1nr-k. 
Mwlium  Green,  Green  Samara  anil  Oiivy  MtNlimn, 
requiring  a  ([rowing  ]H;rii>l  of  £15  to  ITO  days; 
amonK  lat^  varieties  ar«  Lat«  or  Manunoth  bel- 
low. Flat  Back.  Tamarat  ii^nkun,  Nalrmk-,  Anahi 
and  Best  Green  (UniU-d  Stutcn  Dtijartraont  of 
AKricultnri»Na.4914).  The  Lite  Ydliw  tiiaturwi  in 
the  (iulf  litateK  in  ahuut  VAO  day«,  uliiit*  the  i>UH*r 
varieties  of  this  late  group  are  credited  with  a 
grnwing  pcriittl  of  114  to  ]ti4>d;iy*,  tW  loKt  nii'n- 
tioued  being  the  latest  variety  on  reconi,  (iener- 
ally,  thu  varieticw  of  thv  ttcvtiad  ur  mi-dium-matur- 
ioR  Rroup  have  alTordwl  the  largi;»t  yield  of  for- 
a^>  in  the  northern  states,  pupcciaily  tht-  Meiliiim 
(ireen.  In  thi>  (iulf  xtat^s.  thu  liit^  vam'tiea  are 
decidedly  the  moet  productivB  both  of  seed  and  of 
fora^.  Tho  utiindnrd  varioty  hprp  id  tho  Lat"'- 
Vellow,  also  known  as  Mammoth  Yellow.  Farther 
north,  vithiir  thi-  c-arly  or  tlic  murium  varietit^  aru 
nfted  for  M«d  production. 

Han^tting.  —  When  wiybeans  are  CTown  for  need, 
it  in  neoMwary  to  harvest  the  plant  as  Roon  as  thi^ 
earliest  beans  ripen  ;  otherwise  the  pods  split  and 
8hf«l  tho  lH*iin>«.  HnrviwlinK  may  iw  dono  by  thw 
ase  of  a  self-biTi<lor,  self-rake  or  reaper  or  by  tho 
UM-  of  a  corn  knife.  TW  email,  early  varietii:«  are 
too  low  for  the  use  of  binder  or  reaper,  and  are 
Ik«1  hiirvi-nUil  for  «itii  by  a  bt-an  harvi-atrr  or  an 
equivalent  home-made  implement,  consisting  uf  two 
knive.i  liolt*^  to  the  Hhanks  of  n  cnltivalor  and 
sloping  hackwurd,  thus  cutting  the  plants  just  lie- 
low  the  surface.  If  thin  is  not  available,  the  small 
variutien  miurt  be  putlod  by  bund. 

In  catting  soybeans  for  hay,  the  mower  is  com- 
monly uHud.  but  it  b  HonietimeH  diMirabk-  to  cut  Uio 
large  varietits  with  acorn  knife,  in  which  case  the 
cut  plants  are  placed  in  looiu)  small  bnndlMt.  which 
arv  turned  tiver  just  Iwforw  llie  upjwr  ex|H9se(l 
leaven  Se*.-«nno  criHp.  A  few  days  latsr  these  loose 
bundlM  or  hand»  arc  pik-d  in  cocks,  butt^  lawArd. 
thtu making  a  large  coi^k  with  a  ratht-ropi^n  center. 
The  open  oentvri:^  thencajp|H?d  by  the  use  of  several 
bundles  placed  with  tho  le-ivos  near  the  center  of 
the  top  of  tho  shock.  In  cutting  wivbcann  for  \\rt.y, 
they  should  be  [iiist  full  bloom  ami  the  sei^^-jMMlti 
formod,  bat  not  tilled.  For  the  silo  the  date  of  bar- 
venting  may  ho  a  littU  later,  but  bi.<fari)  any  sc«d« 
hare  ripened. 

Whun  ttoybrano  aro  cut  for  hay  with  tho  mower, 
the  method  of  curing  is  the  same  as  with  other 
legumes,  cowpeaa,  clover  anrl  th*-  like.  Soylieans 
frown  for  mvH  should  b»  curod  with  as  little  hand- 
ling .IS  poEHihle.  and  this  handling,  if  practicnhle, 
should  bo  in  the  (^arly  morning  and  latv  afturnoon 
to  rvtiucv  ehattering  to  a  niniinnm.  The  plants 
mutft  not  be  tmlkci]  when  damp.  Thv  tlirmhing  is 
done  with  an  ordinary  grain  thresher,  with  blank 
concave.  Tho  aueds  after  threshing  should  not  W 


tiDlkod.  as  thoy  heat  easily,  but  «houlJ  be  Itoj)t  in 
thin  layers  to  insure  soundness. 

Yield. 

The  yield  ofsued  is  usually  twelve  to  twenty  bush- 
els.  In  ManachusettM  and  Wisconsin  and  on  lime- 
Htonesoil  in  Kentucky  and  Alabama,  yiulds  of  more 
than  thirty-four  bushels  pur  acre  have  been  secured. 
At  the  Kansas  Experiment  istation,  tht^  nvenui« 
for  twiitvc  year*  was  twelve  bu]^heis  of  eoybeana 
as  compart  with  31.C  bushels  of  corn  and  4!t.8 
bujihelf  of  kalir.  Lhe  soylicann,  however,  alfording 
tie  largest  amount  of  protein  per  acre,  ihi  poor 
aoil*  in  the  Gulf  wt.-iti.-jt,  yinliling  twenty  bushels  of 
corn  or  Ie«s  per  acre,  the  yield  of  soybeans  will 
ordinarily  equal  or  eieeid  that  of  shelUid  com,  Tha 
usual  yield  of  hay  is  ono  and  one-half  to  three  tons 
per  acre,  and  of  green  forag*  or  silage  eix  to  Ion 
tons  per  acre.  In  both  Connecticut  and  Maseochu- 
setts,  the  weight  of  soybe.in  silage  hiUH  K'en  about 
twcfthlnlit  that  of  corn  silage  from  lhusaDi«  area. 

Vh*, 

Ae  afftd, — The  soybean  i«  valnod  aa  a  grain  or 
seed  crop  for  domestic  anitnaK  as  a  crop  for  tha 
silo,  for  hay,  and  In  Asia  iie  u  food  for  mankind. 
The  seeds  cnnatituta  the  richest  natural  vegetihla 
food  known,  boing  nearly  eiiual  to  cottonset^  meal. 
They  have  been  fed  with  entire  satisfaction  to  milch 
cows,  steers,  calv*!«,  hogs, shiilip,  horses  and  jwuUry. 
Thoy  should  not  Iw  fed  alone,  hut  mixed  with  four 
or  five  times  their  weight  of  corn,  kafir.  or  other 
etarchy  fowls,  thus  taking  the  place  of  cottooeood 
mi;al,  linaei^l  nu-^ul  ami  gluten  meal.  When  fed  to 
milch  cows,  the  production  of  milk  and  butler  has 
been  entirely  satisfactory  and  the  flavor  of  these 
prndu(^t«  faultless.  The  butti-r  from  noylieans  Is 
somewhat  softer  than  that  from  cottonseed  meal. 
For  cattle  and  horaes  it  is  odvisable  to  grind  the 
seed,  hut  this  is  <inneceHear>'  for  hogs  and  poultry. 
For  hogs,  threshing  is  unnecesRiiry.  the  entire  ma- 
ture plants  being  fed  on  tight  flvora.  If  the  beans 
begin  to  shatter  in  the  field  before  it  is  prarticable 
to  harvest  lh«  enip.  hogs  can  be  turned  in  to  con- 
snme  them.  The  seeds  thus  shed  remain  Ewunil  on 
th«  surface  of  the  ground  for  several  months,  or 
much  longer  than  cowpeas.  In  a  number  of  experi- 
ments at  the  Kaunas  Kxperirnvnt  Station.  «  mix- 
ture of  a  small  proportion  of  soybeans  in  the  food 
for  hogH  resulted  in  a  aaving  of  alwut  /tO  per  cent 
in  the  total  frjoi)  requirwl  to  (iroduo  a  given 
amount  of  growth. 

The  soybi'an  iii  a  very  OBofnl  crop  for  soiling, 
a  succession  of  plantings  affording  gr«en  food 
throughout  July  and  AugttsL 

At  lUagc—Thv  dm:  of  thoBoybeun  us  sil(^;e  gen- 
erally has  been  satisfactory,  especially  when  mixed 
in  Uie  silo  with  twlc^  it«  weight  of  c«rn  silage. 
When  plaeed  alone  in  the  silo,  there  hare  Iteen  in- 
stances of  a  strong  obJQetiflnnbl«  silnge  which 
imparted  a  disagreeable  flavor  to  milk  and  butter, 
even  though  the  silage  itself  was  sound.  In  Michi- 
gan. 13,500  paands  of  gnwn  H»yb»n  plants,  placed 
in  the  silo  in  September,  had  shrunk  hy  the  latter 
part  of  th»  iMXt  April  to  1 1,285  pounds.   Allien  une 
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part  of  aoybeann  i.i  tnixHl  in  the  Rilo  with  two 
partA  of  com,  th«  nverag«  proto-in  eonUTt  of  the 
resaUing  silage  m  incrensed  hvm  2  per  cent  with 
com  ailagu  to  atiuut  2.7  |ur  emit  fur  the  mixed 
ta\age. 

A*  .a  lanii  rraomilvr, — liilce  the  olher  leuuim** 
lM<ar!nt;tiib4>rc1i3g,  Ihesoylwan  plant  :iK»iiriliit«a  the 
iiitrojfftn  of  tlia  soil  air,  and  thUH  may  improve  the 
nitrflgen  contont  of  tho  land.  For  thw  pur[w*>.  iho 
lar^e  varieties  are  moat  satisfactory.  When  the 
fntirv  CTOwlh  Ja  plowi-d  umk-r  ur  ]iii.stun-d,  tliv  in- 
crease m  the  RUcceciiinK  crop  of  wheat  or  oats  has 
been  very  Ur^  at  the  AlAiiaina  Exjif  riim-iitSlalkin. 
while  Lha  plowing  under  of  the  dliitible  alone  has 
inoreascid  to  n  niodernti)  («xt«nt  the  y  ield  of  th»  nucs 
coeditifr  crnp.  The  analyaen  on  reco'ni  neeni  to  indi- 
cate that  soybeans  asually  contain  more  nitrnjjen 
to  thu  acre  than  a  crop  of  owpeii^,  but  that  tho 
stabble  of  an  acre  of  soybeans  contains  a  smaller 
smoitnt  of  nltfiiip-n  than  ih^i  stuMiU-  of  cowpt-as. 
Thia  is  douUlesa  du^  tu  the  thinner  planting  of 
fioylieana,  to  th*  smaller  numtier  of  leaves  iiroppe<l 
and  to  the  smaller  numl)i>r  of  branclie*  that  uscajw 
the  harvesting  machine. 

At  Furl  Hays,  Kansas,  the  yiclii  uf  wheat  fol- 
lowing wheat  waa  12.;^.;{  hnahels.  while  foIlowinR 
soybeans  removed  for  grain  the  yield  was  l.'j,78 
boahels  per  acre.  At  the  Michigan  Experiment 
Station,  ryo  yieldwl  IS  p^r  rant  more  grain  whero 
soybeariH  had  Just  been  pluwed  under  Ihun  where 
buckwheat  had  been  plowed  under.  At  the  Massa- 
cbusetl^  Experiment  Station,  thestut'bloof  coybvan 
was  decidedly  infttrior  tn  that  of  red  clover  for  aoil 
impruvtment.   [See  page  214-1 

Ai  human  /borf.— As  human  fncul  the  soybean 
has  not  coniD  into  gfoerjil  ^Mn^  in  Kiimpy  and 
America,  but  it  is  extensively  used  for  this  pur- 
poAO  in  .fanan,  where  ooybean  diithi'-a  snpplorot^nt 
the  usual  nee  diet.  Langworthy  gives  Uie  method 
of  jireparatlon  of  a  numlier  of  Japanese  dishes 
made  from  soylK-^nn.  with  analym-a  of  each  food, 
(ienerally.  the  seeds  are  boiled  for  a  long  period 
and  then  iinhjwte<l  to  fermentation. 

The  soybisan  ia  relatiTely  free  from  insect  in- 
juriiM.  tho  fnvtin  art  not  uaten  by  wwvila  or 
other  granary  insects.  Rahbits  nre  tho  worrit 
enemy  of  the  young  plants,  and  a  sujlicient  area 
must  be  planted  for  both  farnn^r  and  rablpit*.  Thu 
crop  is  not  attacked  by  chinch-bugs,  and  insect 
enomit^A  nf  the  foliago  ar«  not  numerous  or  «-ri- 
0U3.  Carman  (Kentucky  Experiment  Station,  Re- 
port 190;^)  lii^td  the  following  inaects  as  attacking 
the  foliage  in  Kentucky,  but  apparently  none  of 
thorn  has  done  seriotia  harm  :  Grasshoppers,  a  red- 
dixh  brown  hairy  caterpillar  (.'■f]fihiiiiinii  Virs/inUti), 
and  rnt»  of  a  small  beetle  HUhnlnla  sp.>.  lie 
also  mind  on  tho  rootn  of  a  fow  plants  tho  b«an 
TOOt-louM  [T)/dita  pkajtod).  Nematode  root-worms 
{HtUrwUm  nsftrtcoftt)  next  to  rabbits  constitate 
lha  principal  animal  enemy  of  tho  itoybean  on  cer- 
tain old  R.indy  fK^ldn  in  the  tiulf  ntatas. 

Among  vegetable  psnuitw.  the  moat  twrlons 
post  of  soybeans  at  Auburn,  Alabama,  is  a  sclero- 


tiam  disease  which  forma  white  threads  over 
^tern  jurt  K'low  tho  grnand  and  whiti«h  to  br       _ 
ish  tiny,  spherical  moaaee  clustered  around  the  stem 
ul  thi>  nurfuct;  of  thi;  ground.   The  plant  attacked 
by  this  dirieatte  ia  killed  nt  any  time  betwaen  early 
growth  and  the  period  of  pod  formation. 

Utcvaturt. 

Alabama  CoUe^  Eitp^riment  Station,  Bnll«tiw 
New.  11-1  and  i'J.'H:  .\labama  Cancbrak«  Kxperh 
munt  i^talion.  Bulletin  Ko.  20;  Connecticut  (Stiirra) 
Experiment  titation.  bulletin  Na  22;  Delaware 
Exjjortment  Station,  ItulHtmt  "Htm.  60  and  fil  ; 
Georgia  Experiment  SUttiun.  linlletin  No.  17:  In- 
diana {experiment  Station,  ItulU'tin  Xo.  108;  Kan5;afl  M 
Rxpenment  .Station.  lUillotina  Nos.  18,  92,  100  and  I 
\'^i;  Iteport  ItWi* ;  Kentnckv  Kxperiment  Station.  " 
ItiitlotinH  Nob.  98  and  125 ;  iu-p<irt  1902 ;  Lonist- 
ana  t);cperiment  t>tatinn,  Ilulletin  No.  8;  Uusa- 
cliusietts  ExixTlment  Station,  Uulletins  Htm.  7  and 
IH :  Michigan  Experiment  Station,  Uulletinn  Koa. 
224  and  227  ;  North  Carolina  Kx[K-rimfnt  Station, 
Bulletin  No,  73;  South  Cawlina  Kx)wrim<-nt  Sla- 
lion,  Report  1889 ;  Virginia  Experiment  Station, 
Bulletin  No.  145;  United  Stalv«  IH-partmoiit  of 
.Agriipiilture,  Farmeta'  Bulletins  Ko«.u8and  121. 

SPICE-PHODUClIfG  PLANTS. 

By  fi.  H.  True. 

It  \A  somewhat  diilicalt  to  separate  Bpioe*  from 
othvr  aromatic  fluvoring  agents,  «uch  ns  anise 
seed  and  bay  leaves.  M  a  rule,  twwerer,  SfriccB 
have  a  shurp.  pungent  tastv  modifitd  by  other 
favors  characteristic  of  eax^h  sort.  Most  of  tbni 
»re  UHi-id  in  a  ground  state,  owing  to  tho  nceanity 
of  using  them  in  small  quantitim  because  of  the 
inti^nsity  of  the  tastf-senaations  whtdi  they  im- 
part. iVlany  aromatic  products  are  iniich  milder  and 
can  be  used  in  a  whole  state  without  the  develop- 
ment of  IfMJ  powerful  sensationR.  TTiefle  mora 
powerful  flavoring  agentt.  by  common  usage  known 
88  spicwt,  an*  her*  briefly  discu.'wed. 

Btftankal  aiunxf. 

The  common  i^icee  ar«  dertv^  from  nltcMit  as 
many  tHiL^mirai  families  as  there  are  apic«H,  and 
nenrly  all  products  hcrp  conremeil  srv  of  tnioical 
origin.  The  llatians  family  i&Uaminatrtr)  irrniJui 
a  serial*  of  perennial,  herDaoeotui,  rather  socculi 
plants,  halving  strong  flavoring  i>r»)ierti>>s  distr 
uted  more  or  less  widely  throuRnout  Ihe  plant,  as 
ginger,  turmeric  iOimma)  and  cardamons.  Tbt 
Nutmeg  family  (yiyrittifaear)  furniFbe^  natnefCB 
and  mace,  pruducta  derived  from  the  fmit  of  the 
nutmeg  tree.  The  Myrtle  family  (Utrrt'uim)  sap- 
plieit  two  of  our  most  important  npices,  cloves  aod 
sDitpice  or  pimento.  The  Ijtund  family  (f.uurwff) 
yields  cinnamon  burk  and  cassia  buds,  prodacts  nl 
A  number  of  Rpi>cicr(  of  tho  genus  OnsAnunawa. 
Black  and  white  pepper  are  derived  from  th«  saaa 
plant,  Piprr  uignim,  a  member  of  the  E^aiiHr 
family  (Pipcr<tfea:).  Red  pepper  is  not  a  nmnr 
of  lb«  fepiH-r  family,  bel«ii|[in|t,  ratbor,  to  ths 
Potato  family  (.Sotaaacfa).    [See  uoder  Utiieimatf 


SPicE-pBODccnro  pi^vrs                                    spcrry       ^^^^^^^^^H 

CoK'Iimrnlai  and  ArtttntUir  Planlt.]  Mustard  U  fur-     «aitt«irn  Asia.  Clov«ti  form  a  very  valuable  rtvtourco           ^^^H 
nUliMl  by  memlwnt  of  the  Mtutard  family  {Vrarif-      in  ZanziitaT.  ateo  in  the  Uolticca  islnndH,  and  aro           ^^^| 
cntt,  thi.' bliictc  mustard  being  prodnced,  snppaoodly,      wiil^ly  cultivatvd    in  iithi^<r  |mru  of  the  tropica.           ^^^| 
by  itroitiea   nigra,  and    the   white   miistsrd   by      Cinnamon  products  arc  »«ciired  chielly  from  Cey-           ^^^| 
B.  alia.                                                                          Ion  aivA  Ind<>-Chtn»  iUid  other  rvjiium^  in  lro])ical           ^^^| 
,,              J        J       ,t  J    J.                                            Eastern  Asia.    Allspice  is  derivcfi  chiolly  from  the           ^^^| 
/  arl»  uKd.  and  iwthod  <^  preparation.                        Antilles.  <Vnlral  America.  B.-rthirn  South  America           ^^M 

The  parts  of  the  ptant«  UHed  in  making  sptCfM      and   Jamiiiai.   whence  tiiv  name  Hiinjt.>limii>8  tised,           ^^^| 
B«wm  to  bo  (ietprmined  by  thn»e  |>oinli»;    (1)  The      Jajnaica  pepper.    Hini^r  is  widely  cultivated  tJiJa                  V 
part  must  contain  thd  pun^Hnt  or  arotiintic  prln-      world   ovor   in   tropicikl  »nd   nubtrojiical  regions,                   H 
Ciple   in   lari^  quantity.    {2)   It  muHt  be  accom-     Jamnicn.    India   und    partj«  of   Africa,    includinjc                   H 
puniad  by  other  ta3k«  giving  a  pluat^ant  coinbina-      Sk-m  U-onu  and  t'lai't.   Tunnvnc  hae  a  similar            ^^J 
lion,  or  it  must  at  loaxt  lack  unpleasant  conatitu-      range   but  is  wcnrra  in  conimerco  chieSy  from           ^^^| 
ents.   (8)  Th«  tt-xturi^  of  thu  product  muAt  not  Im      India.                                                                                    ^^^| 
too  hard,  tough  or  woody  for  proper  grinding  and          Nutmegs  and  mace  vrvro  fur  a  long  time  grown           ^^^H 
DM).     Con!«(i(ui>!ntly,  in   genoral,  xpiccji   consist  of     chielly  in  certain  islands  of  the  Indian  archipelago,            ^^^H 
the  tend^^rer  parts  of  thu  plantH,  ituch  !i»  the  inn<-r      but  thii  cultum  i«  unid  to  havi,'  n-achtnl  tht^  Antillox            ^^^| 
bark,    needs  capable    of    ready    (^imlin^,    buds,      and  parts  of  South  America   The  chief  commercial           ^^^H 
rhiiomcs  and  fruits.                                                  aoorces  coottnae  to  lie  in  tropical  eastom  Ania.               ^^^| 

Anions  the  fipice«  aboT«  mentioned,  Ringer  and                                                                                                  ^^^H 
ita   near  n.-Utivc,  tnrnwric.  an?  miuie   from   the      i">-P<^'atu)ns.                                                                       ^^m 
younger,  tender  partit  of  the  rhiiome.    Cinnamon          The   extent  of  the   commerce   of    the   United           ^^^| 
conaistD  of  the  carefully  cleaned  and  driml  inner     States  in  Hpices  may  be  judged  from  the  following           ^^^H 
bark  of  the  smaller  branchiw  of  the  tri-t>,   CIovm     tabK>,  taki-n   from  the  Cuutoms  reports  of  the          ^^^| 
eonsiata  of  the  unopened  flower-buds  picked  and      I'nited  Stilted,  giving  the  imports  during  the  year           ^^^| 
carofully  dried.    CsMia  hudii  r^pr<:isont  immature      ended  Junti  30,  ]90rj :                                                           ^^^H 
frnitp  iini-l-^e'l  in  tho  ^ilvs  "f  Ih"  (1""'T.                                                                                                        ^^^^ 

Alkpice  conoieta  of  the  fult-Biwd  but  ini-                          Anw* 
mature   fruit  picked  from   llii;  pimento 

Qanotltr 

^^^1 

tree   while   still    rich    in    the    pungent 

principles.    Thv«  in  part  disappuar  on      y^^^  ^^^ 

ripening.                                                          Caaula  bods 

Pnn  n<l( 

6.30C.70« 

4.626.617 
€21.948 

4.398.170 
163.184 

6,928.187 
S28,S46 

2J879.118 
19.604,253 
I0.JM1,&68 

3.fi00,444.10 

L07»,fi23.3S 

$189,894.18                    V 

11,538.00              ^^M 

4d;.i:v2.oo        ^^M 
78.-i2r>.ii        ^^H 

G3r>.ooi.oo         ^^H 
d».2ie.oo         ^^H 

269,345.94            ^^H 

84,788.00            ^^H 

:^.!I68.00           ^^H 

1,982.45(].00            ^^H 

418.1(^7.00             ^^H 

886,246.00                   ■ 

Black   jwpper  consuta   of    the  rniall       Ca»i»  .nd  mnnraon  ror*  .... 
round  fruits  of  the  pepper  vine,  plucked       Cinnainon  and  cinmunon  chips    ,  . 

more    puneent   than    when   fully    ripe.      Gii»«r  r(.(.t  <not  p<.wd*r«i  n«  cu>- 

after  it   has   rijK'ned.    The   berries  are      N^iiinii 

aoBkod  in  water  and  tho  dark  pulpy  cov-      f^^^,  t,^^  „j  ,^tto 

eriiig   bruit»c-d  oil.  The  remaining  part      Pimento  ulUi>ie«) 

is  Ivoa  aromatic  and   pungi.-nl  than  tb»       Cnpaicum  inA  ]wp|wr  or  catenae)  . 
black  pepper.   Red  |»epiJer  is  obtained  by       MoKtard  (Broond  of  prvpuvd) .  .  . 
grinding  the  dry  rijie  fniit.                                  _  .  , 

61.20t.£28,e8 

|4,96U17.M                    1 

Mtixtard  cunsiiftti  of  the  ground  ma- 

ture BeedH.  uamiily   ol   tho   White  sort. 

Niitme^gji  ar*  the  hard  inner  kerne!  of  the  fruit  of      Ltlirature. 

the  nutmeg  tree.    The  entire  fruit,  having  the  sitv          Thi>  prMueta  serring  &»  epic«s  ar*  also  drug», 

of  a  yniall  applu,  consit<t«  of  three  piirta:  an  outer,      and  workii  on  the  lultvr  nul'ject  treat  of  them. 

fleshy,  pulpy  covering,  beneath  which  is  found  the      ^^e  Mrdu-inal,  Cmidimriitiil  and  Aromatic  Plantt. 

mace,   occurring  .is  a  partial  covering  over  the      See  alao.  H.  W.  Wiley.  FoimIs  and  their  Adultera- 

kernet  or  nutmeg  proper.  All  parts  are  aromatic,      lions.  rhiljwk'Iphia  (1907>;  A.  f..  Wirton,  Tlie  Micnw 

but  tho  mace  and  kernel  are  especially  so.                 acopv  of  Vegetable  Foods  (with  collaborstion  of 

„           ,.    ,                                                                   Dr.  .lospf  Mwlk-r).  New  York  (I!K)fi);   Hpnry  G. 

Oc«!im/Aini  tmim-t.                                                     Greenish.  An  Annt/miical  Atlas  of  Vogotable  Pow- 

With  the  exception  of  a  small  port  of  the  red      dvrs,  designed  aa  an  aid  to  microscopic  analysis  of 
pepper  and  of  the  mustard,  those  splcee  are  all      puwderod  fuoda  and  dru^,  London  (  9(H). 
imported  proflurla. 

Reil  peppent  and  mnsland  grown  in  the  United      SPUHRY.  Sjrrgala  arvriui*,  Linn.  OtTj/ojApttaeim. 
States  are  to  a  small  extent  articles  of  commerce  as          Kit;.  816. 
nilcas,  the  former  being  grown  Mpocially  in  South             Rv  r  v  Piimp 
Caraltns,  Loaiaiaaa  and  California,  the  latter  in             "'  ^  ^' '  '"• 

California.    Block  and  white  pepper  together  form          Sparry  isnsod  for  forage  and  as  a  green-manurv.           ^^^^ 
an  important  agricultural  interest  in  India,  Malay      In  the  genus  are   three  to  eight  specii«,  nidely           ^^^| 
peninnula,  Ceylon  and  other  points  of    tropical     distributed  throughout  the  temjieraU;  regions  of           ^^H 
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the  Old  WorM.  Only  two  species  havp  Viecn  cultl- 
vuLisl,  one  of  which  i:*  the  common  or  Hiiiid  ti|mrr> 
(.SpcrffuJa  arirfi.'iX  unti  thu  olhi-r  thu  giunt  spurry 
(.S".  marima).  The  latter  difftfnt  principally  in  iU 
larger  sin-  ami  Uy  ivrnv  hulanMn  is  consiilBr**]  a 
inoro  variety  of  the  former.  Beciiiise  i>f  its  targe 
8iM  it  \*  a  more  valnaMi!  »pocik--f<  umltir  cultivntion. 
6',  a^fciui*  is  an  annaal, 
growing  Hvi-lio  to  fifteen 
inches  tall,  and  prtwlucing  a 
maritKif  Htt'niA  teafin;;nnnier- 
ous  whorljt  of  tiarruw.  Siiiear 
loavim.  The  apiirrys  are 
iiliwely  related  to  chick  wfi.*!!. 
Spurry  is  cultivated  con- 
fiidcrabtv  by  dairv  farmcRi, 
especially  on  Hanfly  eoilv,  in 
Hutlanil  ami  tu  a  \vi&  extl:^nt 
in  Oreat  liritain  and  Ult- 
many.  Th«  cominun  ajnirry 
ocfure  lliniUHhoul  thio  I'nun- 
try  and  is  aometimea  trouble- 
ttonnA  u  a  woimI  in  grain,  cfipi!- 
cially  on  aandy  lands.  About 
Sitka  itnd  oilier  plactrs  on  the 
Alaskan  coast  it  is  the  moat 
trouhtft^imp  w«<l  yi.*t  intr«- 
ducei].  The  se«iE  yield  in  eight 
to  twelve  liushelR  or  more  per 
acre,  and  it  t*  Iar(ti'ly  owing 
to  itfl  enomiiiufl  seed  produc- 
tion that  it  ItfComL'S  truiibli:- 
8ome. 

Spurry  has  bwa  largely 
tt-«t(-(l  in  thia  country  in  an 
exfierimental  way  and  grpat  hop**  wiTd  enter- 
tained that  it  would  Ixjome  an  oxeeedintfly  vala- 
ablr  crop  on  tin;  sandy  jack-pine  liindsof  lliehi;;au, 
which.  howL'ver.  haa  not  proved  to  be  the  caiie.  In 
the;  litcht  of  nur  pre.-«;nt  knowWite  it  can  not  bv 
recoRiniended  aa  a  farm  crop  in  any  part  of  the 
tinitwl  States. 

Th*  valun'  of  spurry  depends  largely  on  jta 
rapid  ([rowth,  thv  crop  malurinj;  in  itix  to  t«n 
WLijk.1  from  BL-uding-  H  ia  mostly  fed  green  and  ia 
conaidercd  an  eapiinially  good  feed  for  dairy  r.tttle 
and  shtiep.  It  ia  not  infreiiuently  rwfu»<*d  hy  live- 
stock  at  firnt.  but  animals  Hoon  become  nsed  to  it 
and  eat  it  readily  •.•icher  o-i  hay  or  il«  pa-itiin.!.  It  hu^ 
aUo  lit-en  used  aa  a  green-manure  crop  on  sjindy 
aoii»,  and  in  cxc-ptjoaal  ciu<i'S  ha«  yielded  as  much 
an  twcntv  tons  of  green  subntance  per  acre. 

It  i^  hardly  worth  iviiilii  to  ex|»'rimi-iit  with 
spurry.  except  a.t  a  catch-trop,  on  other  than  Iikma 
iiandy  soik  The  seixl  should  he  sown  at  the  niti'  of 
six  to  eight  iinnrU  [kt  acre  and  lightly  ci>vere"i 
with  a  harrow  when  grown  for  hay  or  pastnrn  or 
far  gpcen-maniiri'.  .Ib-iut  half  lhi»quantity  nf  MK-d 
Is  required  when  the  crop  \a  raiH^rl  for  8eed.  It  iit 
nioflt  commonly  plantiil  in  early  spring,  but  in 
Germany  it  ia  also  plantad  in  early  fall  on  grain 
stubble.  It  in  somewhat  drought*r«s[stant.  A  gnoil 
w>f<!-l»'d  should  lie  prepared,  aa  fop  clover.  C'rcrmi- 
nation  takes  place  quickly,  and  in  two  mnnthii  th<^ 
cr«p  will  harf  ripened  »«L   It  may  be  cut  for  bay 


Ptc.  lie.   Spuny 
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at  the  «nd  of  xix  ww\»  from  sowing,  and  may  b« 
paaturttd  a«  early  as  one  moath  from  aowint;.  If 
tho  crop  in  allowed  to  stand  until  the  Mvd  u  fally 
ripe,  enough  seed  will  shatter  to  ensure  a  sucoeea- 

Ing  crop. 

Liltraiurr, 

Bulletin  No.  91,  Michigan  .\grtcultt)ral  Kxperi- 
menl  Station  ;  Bulletin  No.  2.  Diviaion  of  Ayro*- 
tolugy,  United  Stat«t  Department  of  Agricnltant; 
Handbookof  Experiment.  Station  Work  :i^rhmidlen- 
tichuW.  Futter  and  Wieseii  Kraut4>r.  (lltustratioDS 
are  given  in  the  Rrat  and  last  mentioned  citationa.) 

SDGAR-BEEr.    IMa   vidsArit,  Moq.    ChfnopvJi- 
iiait.   Figa.  817-;^i5. 

By  C.  0.  Tmnmnd. 

The  augar-beot  is  a  "root  cro[»."  grown  chieAjr 
for  thi)  manuf iu^ture  of  sugar  from  the  roota,  sod  for 
8tuek-f«iediag.  It  is  onu  of  the  nmall-growing  vari«- 
tiea  of  [tela  vulgariii,  with  medium  tops,  Th«  roota 
are  arnnll  to  mcMJium,  n^oally  fnaiform,  xmootb  sod 
nearly  always  yellowish  or  whitish.  (Hher  forms 
of  bout-root  an- mangels  [n^-articlvrun  /fw/  Cropii]. 
garden  beets,  chard  and  ornamental-leaved  beeta. 
.ill  of  them,  probably,  ar<<  d«v<^lapei)  from  tbv  wlkt 
Beta  iintritimii  of  Ihe  coavt^  in  Europe, 

Hhiorii. 

Roth  Hie  n-d  and  Llitt  white  beet  wer«  known  at 
leaat  thrve  centuries!  beforo  the  Christian  era.  bat 
it  is  only  within  comparatively  recent  times  that 
any  variety  of  beet  haK  been  recogniund  as  a  augxr- 
producing  plant,  .\bout  the  middle  of  the  oif^tit- 
eenth  centnry,  Marggriiff,  a  meRiherof  the  Iterlia 
Academy  of  Science?,  succeeded  in  separatini;  sugar 
from  a  large  number  of  plaiitji,  including  beota. 
He  fonnd  more  sugar  in  the  beet  than  in  any  other 
plant  which  hr  invis«tijiat«d.  and  at  imce  a«lv<«^'ated 
the  miinnfacture  uf  sugar  from  the  beet  rwit  on  a 
commercial  ftcab.  \othing  was  dnne,  howovtir. 
until  a  half-century  liit4>r,  whvn  Achard,  a  former 
pupil  <>f  MarggrafT.  took  np  the  int-6atif[ation  and 
modihod  and  chtsaiwncd  the  uroceeaof  vztractiag 
the  nugnr.  .\h  a  ^t^su!t  of  Acnaid's  inveetigationa. 
much  interext  in  priHlucIng  .'^iigar  fmm  bm6i  was 
aw.tken(Ml  throughout  the  cirilixed  world,  so  thaU 
at  till*  beginning  of  the  ninetMinth  nentury,  we  Had 
a  large  number  of  investigators  endeavoring  not 
only  to  imjiruve  thv  methods  of  extraction  aad 
pUTilication  of  sugar  from  bei:te  but  alM  by  selec- 
tion and  cultivation  to  improve  the  beet  itself  botk 
in  aixe  and  in  quality.  Thi.i  inu-n-st  was  furtbsr 
sitimutati-d  ami  encouraged  by  governmental  aid. 
especially  in  Krance.  and  by  prizea  offered  by  bo- 
merous  scientiiic  and  inrlo'^trial  aocietios  in  nri- 
«na  countries,  with  tho  t\-»i\i  th.-it  aaoarly  as  1812 
l)eet-root  ttugar  waa  offered  for  sale  in  coiuowrcial 
qnantitiM,  about  thirttx^n  ton«  being  (rfac«d  on  the 
market  at  that  time.  From  this  small  beginning 
th<.>  iK^etrHugar  industry  haa  advancml  in  apita-  of 
many  iliflicultiee.  until  the  beet-sogar  f^etories  auw 
in  i)|M^nition  throughout  thecivilin^d  wurlil  number 
more  than  1,UU(),  and  the  total  quantity  of  soffar 
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vrodlMd  fnitn  b«vt  nMit;*  ugj^v^Uvt  upward  of 
TiiOOCMJOO  tona  annunllT. 

Beginninga  in  tJif  Unitrd  .SVa/m.  — TJiu  lirst  at- 
tempt to  introduce  )<ugar-beeU  into  the  United 
StaUw  for  Rugar-producin((  purpoties  war  made  in 
1^30,  by  8om»  periEionji  lining  ni^ar  Phi!iu)>elpliia. 
This  and  many  aubtietiuent  attempts  to  «RtalilUli 
the  beet^ugar  intlti^try  in  this  country  fiik-d.  A 
sm»1l  i|uantity  of  t^URar,  li!<w  than  one  ton,  wha 
madu  from  Iwvts  at  Ntirthainivtun,  Miutt>.,  In  183S. 
but  thia  venture  proved  unprolitable  anil  waa  soon 
ahumloncrl.  lliiring  tin-  thirty  yvarit  that  folkiwiil, 
aoveral  att«mpU  were  made  tu  exlablifih  beet-Hil|{ar 
foct/iriiva  in  ditforent  parts  of  tho  Untt^'d  ^tnttm, 
but  none  of  them  prowMj  aocctaafiil,  owing  to  un- 
fortunate location  or  to  an  im|>«rfix;t  knowltnlce  (if 
the  methods  of  HUgar-Wt- Rowing  n.rid  beet-sugar- 
nukinK.  The  first  successful  bet-t-sugar  factory  in 
this  country  waa  oatablishi'd  at  Alvartitkt.  falifor- 
oia,  in  18^Ji),  having  been  removed  to  that  point 
after  Bsvoral  unstcoofwfnl  nttprnpts  to  <«tal)li«h  it 
elwrhere.  This  factory  has  been  in  operation  every 
yoar  but  one  since  it«  er^-ction,  and  may  wl^II  bv 
considered  the  pioneer  foctury  of  the  country. 

In  th«  decade  that  follow^  thrt  htiiMing  of  the 
Alvarudo  factory,  four  other  fat^tories  were  estati- 
liahed,  one  in  each  of  the  following  four  statea: 
Main«,  Miu«achii«etl*,  Npw  Jvmcy  and  I  Man-are; 
but  none  of  them  survivej  the  struKg!«  through 
which  Ihev  worecbltgud  U)  tiafs.  Aa  ktu  us  1892 
only  sis  inctories  were  in  operation,  by  which  it 
appeant  that  the  early  growth  of  the  industry  in 
this  country  was  slow.  Several  utates  trii-d  to  en- 
eoiirago  the  (Il^vl•1l1l)>mtlnt  of  th«  Augar  indiixlry  by 
offering  bounties  on  all  sugar  produced  within  the 
fltalv.  While,  for  a  timu,  thix  plan  tKvmod  to  ctimu- 
late  the  induMry,  the  dilKcultiee  that  arose  in 
regard  to  paying  then;  lionntiof*  mmlt:!  it  inexpedi- 
ent tu  continue  them,  in  mont  ini<tfiii('ea.  N'everthe- 
len^  in  «pita  of  the  many  dilficultie.>t  that  havn 
attMdiid  icx  ftarly  development  in  thi^  ci>untry,  the 
beet-flVgBr  industry  has  steadily  progreaoed  since 
1890,  until,  at  the  pruMiDt  time,  »ixty-four  facLo- 
rieM  and  three  elicing  stations  arv  in  operation.  The 
coniiiincd  capacity  of  thene  factorlea  Is,  approxi- 
raatfly.  50,000  ttms  ttf  Iwets  daily.  They  are  dis- 
tributed amon^  sixteen stataa,  aa  follow*  :  AriEona, 
1  :  California,  8  :  Colorado.  15 :  Idulio,  4 ;  lllinuix, 
1 :  Kansas,  1 ;  Michigan,  17 ;  Minnesota,  I ;  Uon- 
Uiia,l :  Nebnaka,  2;  N«w  York.  1 ;  Ohio,  1 ;  Or«- 
gon,  1 ;  Utah,  G  factariee  and  three  alicing  nta- 
tiona  ;  Waablngton  state.  1 ;  WiKOiuin,  4. 

The  pOMitnlitiea  of  be«t-<ingar-mBking  in  this 
coantiT  aro  practically  unlimitni.  The  growth  of 
the  iiMOitry  tliua  far  hax  nut  kept  pace  with  the 
increased  rate  of  con-^umption  of  sugar  per  capita. 
iVxHumin^  tliat  th«  can»4ingar  industry  will  main- 
tain itd  pr«ent  output,  the  United  i^taten  will  not 
be  abin  to  make  all  the  Hugar  it  iwininvt  for  hum^.' 
consumption  unlil  at  least  400  beet^agBr  factories 
are  op«rated  at  full  capacity  each  year. 

Zrond.— A  special  eof],  that  is,  a  soil  radically 
different  from  that  RM^ded  by  other  cropa,  ia  aot 


re<juired  by  sugar-beets.  Anygimd  land  will  produce 
HQgar-lieet!'  when  the  climatic  conditions  are  solt- 
ablc,  if  thv  wviMniJ  \t  |)ri-|iartti  pnipcrly  and  the 
plants  are  thinned  and  otherwise  cired  for  in  a 
timely  and  workman-)ik«-  way. 

Hxjierience  has  shown  that  virgin  landa.  even  of 
gof-d  quality,  are  not  gonurally  satisfactory  for 
eugnr-bctitd ;  hence  it  is  advisable  to  get  the  land  in 
go(Kl  tilth  liy  growing  other  crops  for  two  or  more 
Hf  iiHons  licfurc  planting  to  sngar-bi'fits.  Clay  loam 
has  been  found  to  be  one  of  tbe  most  aatixfactory 
tyjicii  of  «oil,  A  8ondy  loam  will  freciuently  give 
etguslly  good  returns,  but  if  there  ia  too  mocti  sand, 
Ko  that  the  Mil  spproachos  lightnci»,  thit  bMt«  aro 
likely  to  be  low  In  sugar  content,  t'urthemiore, 
sanily  woU  fre«|uently  loseti  it*  moirturi!  ttwj  rapidly, 
thus  allowing  the  Iwets  to  wilt  and  become  retarded 
in  growth,  or  nven  to  die  if  ihtt  dry  cunditionK  con- 
tinue tiK)  long,  especially  in  thwie  eeclions  where 
the  ftoil  moiHture  io  dependent  on  rainfall  Anothi-r 
serioui)  objection  that  hiw  been  found  toeandy  soils 
in  localities  where  alrong  winds  prevail,  is  the 
liki-lihowi  of  the  young  pltinlo  Ix-ing  cuvcn?J  wilh 
.'•and.  catifiing  the  loss  of  many,  so  that  the  stand  ia 
neriiiiii'ly  retliu-wl. 

In  some  of  the  sugar-beet  areas  of  the  West  and 
Southwi'.'tt  an  adfitw  soil  ii*  common,  and  wh^^n 
propi^'rly  handkd  this  gives  satisfactory  results 
both  in  regard  to  the  (|uality  ami  the(|uaut)ty  of 
beets.  An  adobe  soil  can  net  be  plowed  when  it  is 
very  dry;  on  the  other  hand,  if  plowed  when  tfw 
wet  it  bake8  and  b«-cumes  almost  unmanageable. 
Anothi>r  difUculty  lien  in  its  reaitinefla  to  form  a 
hard  cri\«l  after  the  Hiirfac«  has  been  moistened  by 
rain  or  irrigation.  Ati  thtw^  conditions  for  crust- 
formativn  frciuently  pr<;vail  in  the  spring  soon 
after  planting,  the  settlings  that  form  under  the 
cru.-*!  are  unable  to  gel  through  to  tho  light  with- 
out assistance.  Thecnwt  is  easily  l»roken  without 
w>riouii  injury  to  tbo  ynnng  planL*  by  tho  um'  >if  a 
light  drag  harrow  or  other  suitable  implement. 
Even  after  the  plants  are  up  they  are  «omi!tim<^ 
"hound  off"  by  the  formation  of  a  crust  that 
prevents  growth  at  the  line  of  contact  with  tho 
nurfiici'. 

Muck  soib  are  uaaally  nnaatisfactory.  Th»y  fre- 
()u*tntly  proiluce  a  Inrge  tonnage  but  the  (luality  of 
the  beets  is  usually  poor,  although  some  exc^tiona' 
to  this  statemi^nt  have  tteen  rMOrdod. 

One  of  the  least  satisfactory  s^  is  the  gravelly 
type,  proWily  becauw  of  ite*  imtliilRV  to  retain 
moistuni.  A  soil  that  is  of  cuneiderablv  importance 
in  Rome  of  the  sugar-beet  areas  of  tha  Went  in  tha 
alkali  land.  While  this  crop  ia  eapablu  of  making 
satisfactory  growth  in  suils  t'>o  strongly  alkaline 
for  many  other  farm  prodncti*.  thore  ar*  thouNimla 
of  acres  of  otherwbie  good  6-n\  where  the  percent- 
age' of  alkali  ia  too  Htning  even  for  existing  strains 
of  beets.  Much  hna  been  done  toward  reclaiming 
this  land  by  washing  out  targi-  iiuantitiea  of  the 
alkali.  Elt'trU  are  also  lieing  made  to  develop  a 
strain  of  sugar-beets  that  shall  be  so  resistant  to 
exc««Rivo  quantities  of  alkali  that  the)  will  thrive 
in  many  areu  that  are  now  uselcas  for  agncnltural 
puipoeea. 
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Climah.— In  rcgurJ  to  cliniiiU'.  two  paints  hav© 
been  foniid  to  be  of  viUl  importiince  to  tbe  groivth 
and  quality  «f  siiKar-hcwtn,— tpmin-mtiire  and 
moisture.  In  yetieral,  high  t*raperatiin>a  Hre 
distrinieiital  to  thu  brwt  iJevi^toprnpnt  of  th«  sugar 
content  of  the  befl.  It  haa  been  ^Wrverl  that  an 
average  temperature  of  about  70°  Fahr.  durinft  the 
^uwinu  montLi  bu^n  tnurkvil  influence  in  prtNiuc- 
injt  satisfactory  Bunarconti'nt  of  thp  b«et,  Abnor- 
mally  iwM  wfatht-r  at  iiny  liitiL-  (liirinj;^  the  KrdwiiiK 
e«uon  has  a  tendency  to  retard  the  development 
at  the  bcniU.  Thu  dajigcr  from  thin  sonrcu  do 
Ctvasue  us  buets  duvelap,  »ince  they  l)ecome  nniTv 
resuttant  to  cold  as  the  HCraiton  advancoii.  While  n 
e«rtain  wnount  of  moittare  ia  neccMary  t«  enable 
the  »eeda  to  e«nninate.  an  exoean  of  moisture  will 
ofl«!n  cauHu  thf  pl-wIs  to  rot  or  will  ukl  in  bnneing 
about  B  dampinR-olT  of  the  seedlings.  When  RiRar- 
htfls  bi^coin«  well  ^»ta!>!i«liH,  they  will  ulaiid  niun.- 
moisture  than  most  other  farm  veKetatiini  crojin. 
but,  like  other  crops,  they  do  best  in  welUlrninod 
foil. 

tJxceasive  raoit^ture  a<:comj)antvd  by  jirowmg 
tenipurdturi;  ill  or  riciir  the  clo:^c  of  the  growing 
8ea.son  when  the  beet*  are  ripe,  or  nearly  ripe,  will 
oftvn  caiiw  a  ri-nt^WL-ii  growth  nf  fr>liapw  which 
has  a  tenilency  to  reduce  the  siiRar  content  of  the 
beat*.  Thia  nudiiPtion  vari'-Ji  from  n  fra*?lirin  of 
one |icr 0011  tup  to  two  percent  or  more.  If  circuin- 
atances  nrv  such  thut  the  luct-bt  can  be  K'ft  uiidiit- 
tnrbod  afkT  nurmu]  conditioas  Aie  rcitored,  the 
suinir  content  will  be  ^itdunlly  increasi-d  a^ain. 

7^f  wf^/'Vif.  -The  sted-liwl  for  sugar-bwsla, 
when  properly  nrepared,  consists  of  a  ilin^p,  wflU 
drain<>(I  but  moriit.,  flrmly-pniTlccil  nurfitce  noi!  cov- 
ered with  a  layer  of  well-p«lverizod  but  looser 
soil,  which  will  mlmit  tht>  air  fr^ily  around  the 
roots  of  the  planta  and  which  at  the  aame  time 
acts  as  a  blantict  to  prevent  too  rapid  uva|Miration 
of  moisture  from  the  lower  part  of  the  seed-bed. 
In  order  to  proilnce  a  *'ml-!>wJ  that  will  fulfil  the 
rw]uir*d  conditinTiM.  drainaf^  shotilii  reeoive  fimt 
attention.  The  gTound  ahouJd  therefore  be  broken 
to  a  euod  dL'pth,  vight  to  eighteen  inchv^,  dt^prnd- 
ing  on  the  aatnre  of  the  «oil,  Ab  with  othi-r  crojia, 
not  niich  raw  soil  xhoulJ  Iw  turned  up  at  one  time. 
hut  thfl  se«d-bed  should  be  bronght  gradually  to 
the  proper  depth  in  ardt^r  to  gi.tt  the  bi'it  renultJi. 
Thf  salwoil  plow.  th'>ugh  not  mi  commonly  used  as 
formerly  in  preparing  pround  for  sugar-biMrt  B^^^d, 
would  be  udvantageouta  in  muny  in»tanc(«  where 
greater  depth  is  desired.  Pall-plowing  is  generally 
reeommeaiied  and  frwiuentty  practi4:.ed  by  ttugur- 
bect-growurs.  but  the  time  of  plowing  must  be 
gnvomed  Urgely  by  eoil  and  climntre  conditionn. 
In  many  sagar-tw«t  se-ctions  the  gnmnd  i»  loo  dry 
in  the  fall  to  in-  plowed  to  odrantage.  Havinf; 
brolcait  the  ground  under  the  best  possible  condi- 
tioim,  the  most  important  point  in  to  conHerve  the 
moisturv:  to  this  end  the  ground  should  ta.-  rolled 
or  harrowed  immediately  after  plowing  and  no 
crust  allowed  to  form  on  the  surface.  Previoun  to 
planting,  the  ground  should  be  worked  thoroughly 
with  BUfh  implements  as  will  pack  tho  f»eed-hed 
below  And  |i)av«  a  loon  layer  of  «oil  on  the  surface. 


bl  n06t  instances,  a  float  and  n  harrow  pmperl] 
sdJBBted  as   to   depth   will   prwiuev   the  decfir 
result     A   thorough  proparutioa  of   tbe  saed-b 
haathe  secondary  advantage  of  materially  " 
ing  the  labor  in  the  subsequeat  care  of  the 
by  di>stroying  m.iny  weeds  that  must   otbei 
be  removed  by  hand. 

/'rrn/iwrj.  -Three  kintbof  fertilieerare  in  c* 
raon  U80  for  sugar-beets :  green  fertilizers,  stable 
manures  and  cht-mical  or  so-c-alled  commercial  fer- 
tilizers.   The  green  fertiHier  mwit  commonly  used 
with  BUi^ar-beets  is  alfalfa.    It  ia  becoming  more 
and  more  common  to  u«e  alfalfa  in  a  system  of  rtt- 
tationwithsugar-beetA,  plowing  the  alfalfa  under  at 
the  end  of  thri-e  or  more  sea^ions.  A  crop  of  alfalf&. 
may  or  m&y  not  be  plowed  under.  dcpcHKltog  onj 
the  rwiuirement  of  the  euil  for  humaa.   Tie 
of  the  alfnlfa   necessarily  furnish  mora  or 
hiimiiit  and  xhoiild  be  brnkitn  up  long  enough  lM)ror»1 
beet-Beed-plantrng  to  allow  them  ty  rot,  oth«m"i«e» 
they  will  be  vfrv"  troublesome  in  the  eullivatiou  t( 
the  young  beets.   Usually  alfalfa  sod  plowed  in  th* 
fall  is  in  proper  condition  for  beet  eeed  tb«  follow-^ 
ing  spring,  but  with  some  growera  it  Ib  caatomairj 
to  use  another  crop  in  the  rotation  between 
alfalfa  and  Iviteta.   For  thiR  piiriKise  potatoes  or  < 
of  the  small  grains  are  gi'iiernlly  useil.  Other  gneea^ 
crops  arc  sometiraed  itB«i  in  mtition  with  beet«, ' 
which  clorer,  rye  or  rape  wo  employed  wbM 
ttnpidy  of  humus  is  deeitvd  as  quickly  as  powibl 

So  far  a:;  any  exact  diitu  have  b>i-n  ftrcttn'4. 
stable  manures  give  bettt?r  results  with  sugar-bn'ta 
than  do  comnien-ial  ferl il iiiiTS.  While  it  U  true 
that  different  liinds  of  stable  manures  produce  dif- 
ferent rwtaltg  with  i»iigar-lnH'(>i,  the  same  kind  of 
manure  will  give  even  more  variable  recolts,  d*-^ 
pending  on  the  ttmu  of  iU<  application  and  the  con- 
ditions  under  which  it  was  kept  previous  to  osiDg. 
A  giXHl  crop  hjis  generally  been  fiecured  by  apply- 
ing well-roLled  manure  Just  befons  plowiog,  and 
incorporating  it  thoroughly  with  the  soil. 

In  regiinl  to  commercial  fertilixen.  the  beat 
ault)4  h.tve  generally  folluwi>d  the  uae  of  a  compleU j 
ferti1izi.'r,  although  when    a  cerlain  ele«a«»t 
known  to  be  present  in  the  mil  in  aufficient  ^lll 
tity  and  in  an  available  form,  notbinit  seems  to  I 
gained  by  applying  that  particular  «lsraiint  in 
form  of  a  chemical. 

The  lime  nf  applying  the  commortriAl  feitjlti 
must  be  governed  by  ita  solubility.    If  it  is 
bone,  or  other  mat<.-rial   that  diSAolve«  with  diffi- 
culty, the  best  result*  are  secnrod  by  applying  it 
long  tinuiigh  before  the  be«ta  are  up  to  allow  the; 
material    to    begin   to   break  tlown   ami   becon 
soluble.     On  the  otlmr  hand,  if  the  material  il 
easily  soluble,  as  nitrate  of  soda,  the  malti 
more  aatiafactory  if  several  application*  an 
at  interval)  of  several  wt^ks.  Nitrate  of  soda 
a  tendency  to  prolong  the  growth  of  tbe  beeU ; 
therefore  should  not  be  u-si'd  very  late  in  the 
aa  in    such   case   the   beaU  would   fail   to  ripen' 
properly. 

Tht  tftd.  —  Beet  BMda  are  produced  from  HoiKn 
that  occur,  for  the  moot  part,  in  groaps  of  twn  la 
«even,  giving  rise  t^  Mcd-ballii  which  ojnulljr  «cft- 
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tain  aa  nailjr  Mnas  lu  thurv  were  flowers  in  the 
cIqxUt.  Oooadouliy  a  llowEir  Htands  by  itiit^lf  and 
dvvvlopit  a  aingln  fn^-d  ;  in  otlior  inMtanccsi,  one  or 
more  of  the  liow^rs,  either  singly  or  in  (![r<:iupa, 
fails  to  jjniJucu  fvvfl, 
thus  reducinK  the  num- 
k-r  of  swdrt,  or  the  num- 
Ittr  of  yenng.  in  the 
sf^-ball.  The  flciwi-rs 
lire  fiv(!i-|iartiil ;  thut  ia, 
there  are  five  stamene 
und  five  parte  Ui  the 
coralla.  Tne  petaU  are 
wanting  and  thv  isinlW  i» 
three-partod.  Fij;.  817 
Bhowsi  thn  construction 
of  the  lR>et  llowi;r  SX 
iteen  in  longitudinal  sec- 
tion. TboKpali  iK-riist 
and  form  a  part  of  the 
aced-coat,  ji^ivirijj;  tu  the 
aingle-germ  b^5  the 
furm  of  a  tivt-wiint^d 
star.  The  individual 
Bix^s  in  tho  HAi^i-ballii 
ar«  mode  up  in  the  sanae  «'ay,  but  the  ftar-&))ti,p«> 
is  not  BO  appartnt  whi-n  the  m^nis  an?  weliieii  to- 
K^tht^r  in  the  form  of  balls.   Sixtl  plants  are  shown 

In  FiK8-81t',  «19- 

Beet  plantfl  are  biennial,  that  \»,  they  pmdDC« 
iMd  the  iktcond  Heason.  In  thofte  cuuntries  where 
th«  ho«t  is  indigcnouK,  thn  winUni  are  warm 
tnflnchw)  that  the  planb^  will  live  over  from  the 
Unit  to  the  M<i:of)d  Maiviii ;  but  in  m<)»t  of  our  com- 
mercial BORar-bcet  Hw.tiona  it  is  noc««iiry  to  jinc 
l«ct  ihwiin  fmni  frmt  durine  the  winter.  Thio  in 
ufiiULlly  done  by  pbcinj;  tliem  in  mmv  form  uf  a 
silo  or  pit.  One  of  the  common  and  must  Rutisfiic- 
tory  mt-thndft  of  pitting  c<m)(i>iu  in  piling  the  hwU 
in  tho  form  of  a  cone  or  a  pyramid  on  the  marfaco 
of  the  gn>und,  huvini;  solix't^-d  for  tliv  puT|><.<c<u  & 
well-driLinLd  apot.  The  pilus  are  then  covered  with 
ctraw,  which,  In  tnm.  i.'«  covcn'd  with  earth;  an  the 
tempt'ralurc  falla  with  the  adv^ncuof  wint4^r,  mors 
parth  U  addod  to  ke*>p  the  frost  from  reaching  the 
b««te.  (Fig.  820.)  Aa  sodti  a«  the  danf^r  of  kill- 
inK  frosta  is  over  in  the  spring,  the  bc«t«  are  taken 
from  the  silo,  tc«ted  for  (tugar  if  thuy  were  not 
tested  before  pitttnjc,  and,  if  ap  to  the  ntandard  or 
abci^'c,  are  plaiitt-d  for  ae«d  pnidiir.tion ;  but  if 
below  the  standard,  they  are  diatiinled. 

The  sairar  tmt  ii«  eonniiliTed  necoofiary  in  order 
to  k<'«p  the  dtoKvrdiinttf  of  ihe  »eed  of  the  paront 
beeta  from  deter i.:)nitinK  in  quality  for  BUCC«BSful 
MDicar-mukinji;.  FiftM:n  por  ci-nt  of  mgar  a  nsnally 
taken  as  the  standanl,  although  many  of  Ihe  bi>eta 

filn&tcd  for  ececl  Utti  much  hlKbrr.  Many  other 
actors  enter  in  to  inflnvnce  the  (Quality,  so  that 
from  ronta  pomesing  a  girsn  ougsr  content  there 
are  often  secured  HcU  much  richer  a»  well  a* 
mnch  poorer  than  the  original  aeed.  Ileetfl  posaev- 
ing  aminimnm  amount  of  c<>rt.iin  mlt*  ar«  alao 
desired  for  aeed*  since  such  nalU  taken  up  by  the 
beets  aredtesolred  witli  the  ^uxar  and  [irevent  a 
part  of  the  sugar  front  crystallizing  in  th«  process 


of  Hti^ar-mak ing.  Thii*  (luality,  like  the  sugar  con- 
tent, i»  inOuenciid  by  other  factors  than  the  quality 
of  the  parent. 

Having  sek-ctvd  th«  beeta  that  are  up  to  the 
standard  in  quality,  they  are  plnnt«l  in  the  curly 
apring  in  rows  three  feet  apart,  the  beete  standing 
two  to  three  fcft  apart  in  the  mw,  Kach  acre  thus 
contains  approiimately  &,<>00  lo  T.UOO  beets. 

Th«  seed-stalks  vary  within  wide  limits  both  in 
regard  lo  numlwr  ^nd  site.  Siiniii  M'U  pnMlues 
but  a  flinjrie  sialic,  others  will  send  up  several 
dozen.  Sonietimi-?  the  Etiilks  an:  largt'  and  upright, 
while  others  are  small  and  spreading.  (Figs,  K18, 
813.)  The  flowi-ra  usually  ojirn  in  Jnne  and  the 
seed  is  ripo  in  .August,  when  the  stalks  are  cut  off 
m^nr  thi?  gri>und  and  left  to  cur«>.  As  soon  as  It  is 
thoroughly  dry,  the  seed  ia  removed  by  some  I'on- 
vcnient  method  ;  frequently,  an  ordinary  threshing 
machine  is  used.  It  U  then  pat  through  the  cleaner, 
which  rt'movef  all  leaves,  stems  and  other  foreign 
mutttT.  and  la  then  s,ickti3  for  shipment.  The  aver- 
age need  yield  per  acre  vuriru  from  season  to  scafion. 
but  iR  usually  1,20()  to  I..".00  pounds. 

The  sixty-four  factorie*  now  in  operation  in  tbo 
United  States  require  for  the  us«  oil  tiieir  powers 
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more  than  5,000,000  pounds  of  fitit;ar'b«ot  aPOd 
annually.  Less  than  2  per  cent  of  this  amount  is 
prodocea  tn  this  country  at  prewnt.  Uowevvr,  the 
poosibiiity  of  growing  and  maturing  sugar-beet 
»e«l  in  several  of  tne  western  states  haa  been 
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il  ?nionstrale(I  WyimJ  ■tU'.-f Cion,  ami  it  i»  timlouliteiily 
only  a  matU^rot  time  when  all  Iwi't  Bee<l  mjuirvd 
by  AnwrleHn  growers  will  be  produced  on  An»'ri(.-an 
aoil.  ' 

Plantin;!. — After  the  seed-bed   has  It-en  thor- 
oughly prepacvtl  in  thf  way  already  iniiicabed,  the 
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scvd  in  iilanLed,  uaualb*  in  solid  rowti,  by  means  of 
a  four-row  pUntcr.  Oocmuniitly  n  hill  dnippiT  i» 
nseil,  hut  this  haa  not  yet  come  into  general  use, 
since  th»  grownr*  »ro  afraid  that  thi»  inuth^xl  of 
planting  will  injure  the  chances  for  a  good  stand. 
For  the  solid-row  mftthod  a  drill  planting  four  r<iw« 
at  a  time  is  coram«nIy  nwt.  The  apiic^i  between 
the  rowa  varies  from  fourteen  to  twenty -utKht 
inches,  eighUx-n  or  t»Tnty  inchitt  bi-ini;  thu  nioi<t 
common.  The  dlRtance  between  the  rows  is  det^r- 
minml  lari^ly  by  tho  quality  and  ci>ndrtii>n  of  th» 
soil,  es|)efially  aa  regards  moidture ;  and  by  the 
methnd  of  cullivntion  that  in  to  \tv  omplnyt^d. 

Fifteen  to  twenty  p<iiin'!«  of  »ed  yn  acre  ia 
ncommvnikd  in  order  to  insiirv  a  good  Btand, — a 
condition  on  which  the  tonnage  and  thu  isu^ar  imr 
acre  depend  in  a  larpe  measure.  K  much  smaller 
4]uanlity  uf  juAii  i»  nsiuirwl  with  Ihw  hiil  dmjiiwr. 
The  seed  is  planted  just  deep  enough  «o  that  it 
cnme^fl  into  contact  with  tho  moiHt<>arth  and  Is  cov- 
ered with  a  thin  byer  of  lin«  aoil  on«-half  to  one 
and  one-half  inchva  deep.  Undt-r  favorable  condi- 
tions of  moistnrc  and  temperature,  the  planti>  arc 
np  in  four  to  ten  daya.  [nt^xperienced  itrowers 
flhuuld  be  cQUtiunt^d  agiiin»l  planlint:  Ihi?  Mt^  too 
deep,  since  the  inability  of  the  aeedlinjja  to  puah 
their  way  through  a  too  thick  layer  of  soil  may 
result  in  avery  unfsvorablestand.  En  thu  irrigated 
MCtJons  it  is  not  oncoinmon  to  irrigate  the  plants 
up,  but  in  those  areas  where  moisture  dopcnds  on 
rainfall  it  \*  a^eiuiary  to  wait  until  the  soil  is 
safficiently  moist  before  planting. 


Ulixking  ttnif  fhiiiniaii. -An  soun  M  the  plants 
are  larg«  i-tiough  nn  thi-y  can  Iw  handb^.  i.  v., 
wh(>n  they  have  about  four  leaver.  th«y  are  blocked 
and  thinned.  Blackinj;  consiuta  in  cDttin^  tb6  sced- 
lin|£  lieut«  uut  of  the  solid  row,  leaving  i^iiiall  tsfta 
or  hanches  of  heete  at  interraln  of  eifht  or  ten 
incht^t•,  Thw  operation  ifl  usuaJly  iierfunncd  by 
means  of  a  hand  hoe,  although  blockini;  machintfS 
operat«<l  by  horse-power  are  oomia;  into  use  in 
eoniA  localitioit. 

Harinj;  blocked  tha  beebs  the  next  proc«iu,  called 
thinning,  cuneiats  in  bulling  from  tbeso  remaining 
clumps  or  tuft«  all  the  beets  but  one,  thus  girinc 
the  rt'iiiainini:  livt t-vcry  piwjlWc  chanc«  to  ii«-wl«p. 
Thinning  ia  ono  of  the  most  laboriona  and  at  the 
sAmci  timo  ono  of  th<-  mo^t  important  opprationit  in 
growing  augur-lwets.  If  the  thinning  is  nut  done 
properly,  or  if  it  ia  delayed  too  lonft,  the  yieW  per 
acre  IflgrtntEy  reduced.  The  cloecnwi  of  the  ««4- 
ling  bwts  in  the  cIiim;iH  that  are  left  after  blacking 
makes  it  nfcctwiiry  to  do  the  tliinnine  hy 
hand.  The  structure  of  the  Bewl-balU  nn- 
dcm  it  impoDsitilf  to  plant  the  iwmIii  far 
enough  apart  in  the  row  to  got  one  plant 
in  a  place.  As  already  pointed  ont,  only  a 
few  of  the  Seeds  an-  si-parat*,  inMt  of  ihcim 
lieing  pnwiiiKwl  in  balls  of  two  to  seven.  The  I>e- 
iuirtmeiitof  AuricuHurt;  htid  uiid>-rtuk<^n  lo|inidi>cie 
a  piunt  that  will  yield  only  single-Kt-Tm  W-rt  seed. 
If  such  s*<kI  c.in  he  produced  in  quantity  HuHDcieBt 
for  commiercial  mv,  hand-t  hi  lining  may  be  aban- 
doned, Hince  the  seeds  can  then  be  planted  eloee 
oni)ii);h  toi^->ih»r  to  imur^  a  giM  stand  and  st  tbe 
aanie  time  far  enough  apart  in  the  row  so  that  tbe 
reuniting  plants  cjin  be  cut  out  with  a  hou  or  otkrr 
implement. 

Htx'iiin  iiml  rullhHilirm. — Siigar^beeta  raceiva  two 
to  four  hoeingH  in  the  season.  The  first  hoeing  is 
frei|n<:Titly  given  at  the  time  of  thianin|{ ;  bnt  often 
the  beots,  more  or  le«»  diiitDrbed  by  the  thinning, 
are  allowed  to  reestablish  themselves  fimt.  Iloving 
serves  the  twofold  purwwc  of  destroying  the  W'-^ij 
and  of  keeping  the  soil  and  the  plants  in  condition 
to  conwrvc  mois- 
ture, hence  indi- 
rectly induping 
the  plants  tofwtd 
or  grow.  It  is  a 
common  saying 
among  the  fler- 
nian  beet-grow- 
ers that  the 
sugar  is  hoed 
into  the  beet. 

Cultivnting  is  begun  as  soon  aa  the  beeta  an 
Urge  vnough  so  that  thu  rows  can  be  follovedl, 
and  in  r^^^ieatf^  at  longer  or  shorter  intervals  aalll 
thi^  tnpa  con-r  the  ground.  Owing  to  the  narrow* 
ne«s  of  the  rows  as  compare)!  with  most  field  crope, 
specially  constructed  cultivators  ara  r«(UirM. 
Som«  arv  made  so  that  thaj  will  eultirate  a  single 
row  at  a  time,  but  those  most  cofflmonly  in  nse 
wilt  work  two  rows  at  a  time.  Tlivy  are  Qsually 
provided  with  two  sets  of  teeth,  namely,  "werderr 
and  "dock  feet."  Thfl  weeders  are  thin  bbrieei  of 


Fig.  s;(j.    fuc  1,1  K^,  in^^,  *A 
when  speoad  la  tte  tprlBK. 
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metal  m  adjoBtet)  that  they  move  along  Just  below 
th«  nrfaee  of  tho  ground  and  deatror  the  weeds 
«Ter  tl»  entire  epaco  Iwtween  the  rows.  The  du«lc 
feet  are  more  or  ietu*  triiuicular  in  xliape  and  can 
Iw  sut  HO  that  thL<>'  will  work  to  any  dcniri.i<l  (]t.-()th. 
Some  (trowers  hold  that  deep  cultivation  is  neces- 
sary for  thtf  pnxlucliiin  at  lonj;.  w^ulUliiiiH'd  Wvta, 
but  shalliiw  cnltivatiun  in  ganerA\y  praeUcvd.  Th» 
cuhivatinn  of  \Hfi-.ts,  liko  hminji;,  U  twofold  in  ita 
purpose  to  accomplish  the  destruction  of  weeds 
and  tliv  cunaervation  »t  mointan;.  Whem  the  tops 
Iwcumi;  t«o  largg  or  for  other  ri-osuns  tlie  hucintr 
and  cultiratinjc  ceaseii,  the  crop  Is  said  to  he 
"laid  hy. 

Irri^iition.—Very  few  field  crops  are  able  t» 
adjust  thi'mftolvvfl  to  Iho  extroniM  of  nmiiitiiro 
sopply  tn  the  doii  more  readily  than  snf^r-b^ots 
aftvr  they  have  biiromo  wull  utatilinhifd.  Howuver, 
a  CDrtiiin  amount  of  moisture  ia  nocossary,  not  only 
for  the  Ki'niii nation  of  the  aeed,  bat  aUo  for  the 
Mub»w|tiL>nt  dwdopnivnt  of  the  Itwtx.  Tliere  [», 
therefore,  no  qot-Htion  of  icreat^r  importance  to  the 
)H.i(«t-grovLfr>i  of  tho  m^nu-nrid  Jtuotionji  thun  that 
of  water  rights  and  the  proper  use  of  irrifjatmji 
watcrn.  Irrijication  ly  Sovdin;^,  that  i«,  ullowing 
the  wat«r  to  flow  aver  the  entire  PurfacH  of  the 
field, !»  not  imnnlly  prai'ticW  in  8iiKar-hwl-in"owing. 
The  furrow  method  of  irn)!alion  tHem[iIoy<^l  almost 
entirely,  in  which  ca»o  small  ditchea  or  furrows 
an!  maiirt  b«<tu'i.<i-n  wu'h  t*o  row*,  or  lintwtim  nltiT- 
niite  rows,  extendini;  acrrio)  the  field  from  the 
hieh«r  to  the  low^r  aid^-.  The  watur  v>  then  turned 
on  and  allowed  to  flow  antil  the  tcronnd  around  tbe 
b<«te  is  well  ttupplicd  with  mointiirc.  In  aifv  only 
altt'rnalc  rows  are  furrowed  at  the  tTnt  irriipition, 
furrowH  an-  made  at  the  noxt  irrigation  botveon 
th>-  rowa  not  previously  furrowud.so  that  the  rows 
ai*  watered  firat  on  one  Bide  and  then  on  the  other. 

The  namWr  of  irritations  Ti«c<«sary  to  brinr 
a  crop  tbraoKh  irucceflsfully  depends  od  snil  ana 
climatic  conditinnn  and  on  mcthuln  of  cuitivution. 
Usually,  two  t«  live  irriKBtions  are  necewiary,  but 
aome  areas  are  no  sttaated  with  r^H|>Mrt  to  th» 
surrounding  country  that  the  t^ropa  are  watered 
catarally  from  beluw,  and  no  water  in  any  form 
ne«d  be  appliod  to  the  sarfaee.  ThU  may  be 
called  oataral  oabirriKation.  Such  nectionA  are  very 
limitod,  bowercr,  08  rom|itircd  with  the  vast  areas 
of  land  to  the  Burfaee  of  which  water  mnrt  l» 
applied,  either  in  tlw  form  of  rain  or  of  aiirface 
irrigation,  in  onler  to  prtiduce  aatitifactory  crops. 

Harcaliag  (Fig.  821). —  The  hnrvistinj;  of  U-»^Ea 
coiuiiiitA  of  four  distinct  operations,— lifting,  puil- 
blK>  topping  and  haulinif.  In  the  first  operation  the 
beets  are  aimply  Io<.>iteni-d  in  thn  (jrouiirl.  In  per- 
fonaing  this  work,  twodistincttypefl  of  implomentA 
are  in  common  tm*.  Oni-  of  th><M  \»  a  *.'\il«  plow, 
which  ia  usually  operated  with  three  horses,  and  ii 
to  held  that  it  runs  alons  oneaido  of  the  row  to  ha 
looaenod  and  cIom  enoogn  to  the  roots  so  that  «ach 
beet  is  disturbed  aa  it  proifreasee.  Tbc  most  serioos 
o)>ji;ctii>D  to  this  liftvr  ia  that  it  frequently  hniakt 
tJu>  beets,  which  are  very  brittle  at  harrmt  time, 
•ad  leant  the  lower  part  in  the  itt'Iuoi],  tbux  cati»- 
log  considerable  Iom  in  tonnage 

»3tt 


Tha  «tlwr  tern  nf  lifter  is  a  doubln-pointed  plow 
with  the  poinM  so  adjusted  that  one  ])aaaaBoneither 
sidft  of  tne  row.  llach  point  extends  backward  in 
the  form  of  a  shoo.  ThuHeboesappToaoh«ach  other 
by  ditcrmia  witlniut  meetinj;,  and  are  fcradually 
tlevated  fn)m  tho  trie  txwjird  th"-  Iw-i-i,  The  t^on- 
struction  and  arranpement  of  the  parts  of  thu 
impU'mentare  siii'h  that,  an  it progreRHiw,  each  hetU 
in  turn  Ik  caupht  between  tne  ihom  and  lifted 
acTernt  inchi-i»  from  ita  orifjinal  poHition.  In  either 
case  the  beets  are  loosened  m  tbitt  th«y  are  easily 
pulled.  The  piilline  ia  uaonlly  done  by  hand,  in 
which  case  the  hecta  are  picked  up  ami  thrown  in 
piW,  or  in  rows,  depending  on  the  method  later  to 
he  employed  in  toppiui;.  The  mowt  cummon  method 
iti  to  thrMW  the  beettt  in  pileo)  at  convenient  inter- 
vntit.  With  Mome  growt,-n<  it  is  the  practice  to 
throw  them  ao  that  all  the  tops  He  in  the  itjime 
dirwtion  ;  tbLi  praclice  takeu  no  more  time  in  pul- 
HnK  and  greully  facilitut*-a  the  wurk  of  tnppinE. 

Topping:  if>  al.io  a  hand  operatiun  and  ia  asually 
performi-d  liy  means  of  a  xtraicht,  hwivy  knife. 
which  should  be  kept  sharfi.  Itconsists  in  remov* 
ing  the  loar(«  and  crouTi  at  the  line  of  the  lowt^gt 
leaf  scar.  The  proportion  of  the  lici't  thiw  ti>  It"  din- 


yiS,  n.i.     L'.L'ir  DccU  Lupp«l  jtQLl  rudr  lOI  ttw  taclOIT. 

carded  depends  on  the  habit  of  growth  of  Iho  plant. 
Beets  with  long  crowns  should  not  tm  selected  for 
seed,  since  this  is  an  undesirabk'  <)uality  to  propa- 
gate. The  reason  for  removint;  the  crown  is  that 
Uiis  part  contains  so  much  mineral  matter  in  com- 
parison with  the  nu);ar,  that  it  has  been  found  ad- 
visable nut  to  ami  it  in  sn;;arma)Ein^.  The  niint-rnl 
mntt«r  preTents  the  sugar  cryrtalliiing  and  often 
more  Kui!-Lr  would  \te  Iwt  than  gained  by  njiing  the 
crown.  When  the  l»eels  are  top|jeil,  they  ari?  thrown 
into  piles  where  the  gmnnd  has  been  previouwly 
frwd  from  topj>  and  oth<'/  n^fuiu*  matter,  so  that 
they  can  be  forked  into  wagons  ready  for  the  fac- 
tory. Numeniu^  att«nipta  havf  ln>i-n  made  tacon- 
stmct  a  machine  to  be  operated  by  hon«-|»ower. 
which  shall  lift,  poll  and  top  the  beets,  but  while 
sQccesfl  haa  l)een  achieved  in  mma  instanoea,  such 
machines  have  not  oome  into  i^nera)  Ttae. 

Baoling  the  beet*  to  the  factory  is  Dsnally  done 
by  wagtm  if  the  fields  are  within  a  few  milue  of  the 
factory.  If  the  dintance  it>  too  great,  they  are 
loaded  on  the  cars  at  the  neareat  station  and  trana- 
port«d  by  rail.  In  either  case  the^  are  first  forked 
on  the  wagon,  and  then  unloaded  in  the  beet  sheds 
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or  into  cars.  Mort  shipping  Htation»  are  provid'ed 
witb  iJumiJis  80  that  tlie  wagons  are  unloaded  by 
machinery  directly  into  the  care.  (Fig  822.)  Thin 
itinthivl  avoids  the  necessity  of  forking  the  beets  by 
liarid  /rum  thu  wagon  fnto  ihv  cara,  but  in  u[)en  to 
the  ohjeetioBtbat  all  the  dirt,  m«row  l«ss  of  which 
clings  to  th«  beets  when  [Killed,  go^B  into  tho  e^TH 
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and  19  haoleii  into  tho  bi*tsh«!B.  [f  the  cars  are 
dtimpEs)  at  thi;  fihedi^,  a.^  i*  freiitiently  the  cns«,  the 
dirt  goes  with  the  beets  into  tne  bins. 

ir  thf  harvest  jiiMgrwuns  nwm  nipiiily  than  the 
factory  is  ;iMc  to  hunnllia  the  bwts,  it  fre(|uontly 
W'omi.M  ni-cesaary  to  pit  ih^mi  temporarily  in  the 
field,  thviw  piU  dilFer  soTni>wh4it  frum  thuM  used 
for  seed  Wctn.  In  thunf.  field  [litjj,  thn  beets  are 
dumped  in  long  piluH  about  three  feet  hijih  und  pro- 
vided with  some  light  covering  t-^  kwi»  cut  the 
frost.  i\b  eoon  u  the  bvete  uro  oceilcd,  they  axe 
reloaded  and  taken  to  the  factory. 

GiK*f«  (j^  injtiry  to  tfif  rrop. 

tfai/,— Factory  Iwi-tJiandsiffiiJ  Iwcls  are  frequently 
damaged  by  severe  hail-stormg.  Fortunalely  these 
storms  nr^  nasally  local,  bo  that  comparntivdy  fow 
fields  are  aeriousty  injured  in  a  single  season.  The 
storms  oc(?ur  itio^t  frvi)iiently  in  the  early  part  of 
the  season,  when  the  bLt-Ls  arc  small  and  ti-ndLT. 
Itsometimea  happens  that  a  field  of  beets  will  have 
\\*  foliagu  entirely  deMmyod.  Since  nnthing  can 
be  dune  to  prevent  the  sturins,  every  effort  ic  made 
to  onable  the  beets  to  prodnce  new  fuliagi^  and  it 
seldom  happens  that  th>e  beets  themt^^lves  are  de- 
stroyed, although  thuir  growth  is  retarded  to  the 
dt'triment  of  th<^  harvest. 

With  seed  beets  the  damage  is  considerable  if 
the  hail-«tttrro  occiirit  after  tht-  Mt.«i-!*talk8  havu 
begnn  to  form,  since  it  may  either  break  down 
this  MtMl-jitaiks  or  crat  off  the  flowera  or  seeds,  da- 
Ii«ndiog  on  tha  time  the  storm  occurs  and  on  its 
severity. 

iriW.-In  some  angar-bect  sectiuna,  strong 
winds  prevail.  Thtwe  art)  not  injurioiw  except  in 
certain  localities  where  the  soil  is  light.  In  such 
instances,  tho  young  beets  are  sometimes  coveri<d 
with  Kftnd  and  «motli«rod,  or  lh*ir  growth  greatly 
retardwl.    The  real  loeees  from  this  »ourc«  have 


been  slight  bnt  sufficient  to  emphasise  the  impor- 
tancoof  avoiding  light  soils  fursugar-boct  pruauo- 
tion,  especially  in  those  sections  where  high  winds 
usually  prevail  in  the.  early  p.irt  of  ttu-  grvwing 
seuKuD  when  the  beetj)  are  small  and  easily  covered 
with  shifting  sand. 

fini'i.  -Few  erops  can  withstand  excessive  riiu 
with  letM  injury  than  sngar-beetfl,  especially  if 
hi^avy  rains  do  not  occur  until  after  the  beeto  an 
well  established.  The  greatest  dama^  b  dniw 
wht^n  such  rains  uccur  soon  aft«r  plaBtlng,  and 
either  the  seed  or  the  seedling  beets  are  actually 
wa.ihcd  out  of  tho  grovind.  Rxceaaive  rainit  falling 
on  improperly  drained  Selds  moat  oecwsarflj"  M 
injurious,  since  uod^r  aucb  conditions  the  roots 
cunnot  rcccivr  thu  proper  amount  of  air.  The  only 
remedy  for  this  evil  is  proper  drainage.  Warn 
raiiu*  sonn^tinit*  occur  whi-n  thti  hfvX*  are  rii*. 
This  condition  fretiuently  causes  a  new  growth  of 
foliagtt  and  a  con:ttw]u<-nt  n>duclion  of  tho  Mgar 
content.  If  it  is  impwwible  to  barreflt  the  be«W 
b<:furi;  Huch  rain.4  occur,  it  is  oft«a  adrisaUe  t» 
let  the  l<i-et«  remain  in  the  ground  ontil  the  >ugsr 
content  is  again  restortid  to  its  masimtim.  The 
elTect  of  rnrnfHll  on  adube  soil,  with  the  runedy 
therefor,  has  already  been  mentioned. 

lii*pflt. — Ac'coriiing  lx>  Bulli;tin  No.  4S,  nivisioR 
of  Entomolfigy,  United  Stales  I>epartment  of  Ag- 
ricullurtf  (tnlitled  .\  llrief  AccooDt  of  the  Princi- 
pal Insect  Fneniies  of  the  Sugar-beet,  by  F.  B. 
Chitti^ndcn),  abont  one  hundren  and  fifty  inaecta. 
feed  mure  or  lees  exclusively  on  sugar-beet«. 
which  perhaps  one-third  are  noticeably  deetmctircL'^ 
A  more  or  less  complete  account  of  Umm  pettfy 
together  with  the  means  of  combatinf;  then,  vtil 
bo  f.>and  in  BulK'tins  No*.  19.  23.  20. 33.  40  and  43 
of  tha  Hureno  of  Entomology,  United  StatcA  Depart- 
ment of  Agriciihurc. 

Dittageg.  —There  are  very  many  specific  discaaMj 
of  the  sugar-l!u4>t :  mm«  of  them  are  dun  to 
teria,  some  to  fungi,  some  to  phj^slo logical  or  oih 
cnnses.  Only  two  of  the  diseases  have  proved  <«- 
pecially  serious  in  this  conntry  «p  to  this  tim*, 
namely,  titv:  leaf -spot,  due  to  the  fangus  Oerempan 
iM-iKifla,  and  thu  wwturn  bliglit  or  CDrlf  top,  ths 
catrse  of  which  is  not  known.  The  leaf-«pot  may 
hv  controUnd  hr  thorough  spraying  with  Bord»iuii 
mitturo.  Rotation  is  to  be  advi»«d.  Tha  BMSt  (ig- 
nilicant  fact  in  regard  to  the  carl]'  top  ia  that  it 
ikvldom  occuni  in  two  ancoecriTB  aeaaou  in  tha 
same  locality  or  iD  tbe  same  field. 

Lileralurf. 

Sumtf  of  the  important  treatiseti  on  sui 
follow :    Hermann    lirium,    Die    GntvlcklDE 
Bchichto  def  RiibensameMBcht  (LS89); 
praktixch.'  Riibenhan   {l»t9^| ;   a  J.  BisbtlD, 
Zuckerrubenbau  ( 18M) :  J.  Fiihiing.  Der  praktiaci 
RiiW'^nhiiiicr   11877) ;     Httrzog,    Uunofrraphie 
j:iickerriibe  11899) ;  Pr.   Knauor.  Ueler   Rfil 
m.-ni:ii(Tht  (Ifl'.T) ;  W.  Kriigor,  Die  Botwicklai 
geachichte,  Wurthbestimmung,  and  Zncbt  dea 
bensameRH  (IXKJ);   R.  0.  von  Lippmao,  I>i0 
twicklnng  Der  Dmitaebvn  ZockerindiutrtA  von  1890 
bis  IWO  HiiOO) ;  G.  Marak,  Die  ETRebniaa*  dar 
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Ventnchc  iibcr  clt-n  Zuirkvrrubunkau  (1882) ;  Wm. 
McMurtrie.  Import  on  the  culture  of  the  nugar- 
bwl  un>[  tile  njiinti  failure  i>r  siik;"'  therefrom  in 
France  and  thv  United  i^tat(>s.  Unitvd  Status  Du- 
paitnuflt  of  Agriculture,  Special  report  No.  'JA 
(I880>;  P.  Rfxlitiky.  Der  RiiMibaotT  (iSaS);  G.  I- 
Spweer,  Han^lbook  for  chomiaU  of  beet-sugar 
hooaea  and  sccd-cutturu  furnw  (1897);  Lvwls  S. 
Watv,  HiiKar-bi>i't.  iiicliitlitiK  a  history  of  the  beet- 
Btigar  industry  (1880)  ;  H,  WiTni-r,  IVr  praktii^rhe 
Zuck(!rrii!ieiil)aiier  (18S8) :  Harvey  W.  Wile)-.  Sogar- 
im-t  Imiui'lry.  Cultnro  of  the  siiifnr-beet  and 
miiniiractun!  uf  beet^ugar,  Unitiil  Sl:ili.'«  [>L'[iarl- 
mi-nt  of  Agriculture,  Bureau  of  ('heniiiitr>-,  linile- 
tin  No.  27  (1890)  (in  cttlaboration  with  twt^k* 
eiiiwrimi-nt  Htatiniui) ;  Inftocnca  of  enmonmetit  on 
thir  compusition  uf  thi-  »ut;ar-li«et,  together  witli  a 
Hummary  of  the  fivi-year  tnvoiitigEtiun.  UniUal 
8tatA»  rJi^i^artmi^nt  of  Agriculture,  Bureau  of 
Chemistry.  Bulletin  No.  m  OiMt).  Swine  df  IW 
maaasines  are:  Ami.'rican  Sugar  Indnstry  atiJ 
Uwt-Sugar  Gaxottf  ;  The  Sugsr-It«-t;  Itlitttor  fijr 
Zuckerrubenbsu ;  C«ntralblatt  fiir  die  Zuckorin- 
d«.-*triu  dt-r  Wl-U  ;  Hie  IVutufhe  Zacliurin<iuatrie ; 
JnhrL-flbericht  dur  Zackorfabrikation ;  IiU  Bett«- 
mvis;  Npiift  Zeitai'hrift  fiir  RiilienznicktrindustriB  ; 
0(!»tMnvichi«li-ung:inwbL'Zt'itM'JiriftfurZut.kt-rin- 
dUHtrie  nud  l^ndwirthitehiirt;  Zeitwrhrift  (let  Ve- 
n'inii  fiir  die  Itiihens'.ucki-nnduinrio  ;  Zcibichrift  fiir 
Zackiiriniluxtrio  in  Kohmcn. 

Tbe  Manufacture  of  Beet-Sufar.  Fiica.  82J-825i 

By  G.  ii.  Ckambaiin,  Jr. 

A  oentury  has  now  fiawwi  tiincp  the  l^nt  Htiffar 
was  mado  from  the  eugar-heet,  and  the  dev^Inp- 
ment  of  the  indnHry  haa  been  of  Ruch  eroat  miu;- 
nitudi;  in  the  pnct  tn^nty-iivc  yuan  IhaL,  with  the 
fitfady  perfection  of  the  various  parte  of  the 
mnchiniTy  nftceiMary  in  an  D|»-tn-date  HUifar  mil], 
it  hiu  buoume  iNWunihle  to  pruduL-e  a  high  grade  of 
Bogar  at  a  very  retuiaiiable  price. 

DtlaiU  qf  brxt-tugaT-maling. 

The  avp.—Thtt  socda  of  tho  miear-beots  an 
plantad  in  the  tiprine  in  order  that  the  beete  will 
maturvt  hrfore  the  froat  Eet«  into  the  Eround.  The 
dat*^  of  the  campaign  d<)ea  not  always  dej^end  on 
thn  maturitv  of  the  beet,  but  rnthiT  on  tb«  capac- 
ity of  the  ?a*'t'iry  and  the  naccharine  ijuality  of 
the  beet,  which  m  determined  by  chemicnl  tvfts. 

SUirage  »he4». — Having  rcitched  the  proper 
period  in  their  growth,  the  beeta  are  brought  to 
the  atoragv  shedn  of  the  factory  either  in  cam  or 
wagons,  and  unloailed  by  hand  or  with  the  aid  of 
aotomatk:  dumps  into  the  varioiut  binii  cftfRtcinlly 
cflnfrtrQct«d  for  tht<m  until  they  can  be  lirongh't 
into  tho  factory  to  be  worked  into  auprar.  Th«e 
shods  an.'  built  like  a  "V,"  with  a  flame  extending 
the  entire  length  of  each,  in  onler  that  the  XtenAit 
■nay  be  carritid  Into  Ifae  factory  with  tJic  aid  of 
water.  Thia  prtTMilB  the  becta  being  bmbed  ami 
at  the  name  timo  aiwiatc  in  cloanlng  them  of 
a<ihi;ring  dirt.  The  water  for  thin  purpose  conies 
from  the  condensen  of  the  evaporatoni  and  vacnom 


pans,  aft  vroU  as  from  the  orarilow  of  the  main 
water-«upply  lank. 

,^w-caidurB.~AB  the  baeta  enter  the  factory 
thi^y  pass  over  the  large  stone-catcben,  ho  built  aa 
to  remove  the  stonea  and  dirt  that  i'om<*  from  lh« 
shiHia  with  the  bopts,  and  which,  if  alluweii  to  paaa 
on.  would  caujv  much  troubUi  att  well  as  mnt<'rial 
l(iit»  to  the  kniv(«  in  the  slicing  machine.  Ni>t 
only  would  the  knives  bu  injured,  but  the  lH,i;t8 
would  bo  torn  inatead  of  being  cut  into  good,  clean 
strips,  which  uro  iieci-.-wary  for  the  ptirfect  working 
of  the  battery  in  the  procesa  of  the  extraction  of 
the  Kugnr,  »»  well  ax  in  th^  treatment  of  the 
juices  ut  the  various  stations  in  the  mil). 

IH<  intjtiui: — ['aiding  over  the  stone^atcher, 
the  beeta  are  carried  by  tho  aid  of  an  Archimedean 
fu:nv,  or  a  iKtet  wheel)  up  into  the  mechanical 
washer,  where  tbi-y  are  entirirly  frcy^^  of  all  remain- 
ing dirt.  This  washer  consists  of  a  large  tank  in 
which  arni-ngitiitor»  rMVolvo.  A«  the  bei»l«  hav* 
had  moat  of  thoir  impuritiea  removed  in  t)i« 
hydranbc  tranajiortation  from  the  aheda,  the 
agitation  in  the  washer  ronJers  excellent  strviee 
in  rernnvin^;  the  pnrlit'li-n  thiit  Htill  adhiire. 

Slicinii.—Dai'iiig  the  entire  ojieration  of  wfishing, 
frexh  wat^r  i.*  being  run  in  at  one  end  ami  the 
dirty  water  out  at  tho  othyr.  Tin-  beet«  enter  the 
washer  at  one  end  and  are  thmwD  on  an  endless 
carriiiT  at  tho  other  end  and  earriod  to  tho  bucket 
elevator,  which  elevatee  them  to  tho  slieer  eeveral 
floors  aliovi^  Here  they  are  cut  intostripn,  orHliiMM 
as  they  are  calks),  and  omptivd  into  the  variooH 
cells  of  the  (iifrnsion  battery  for  the  extraction  of 
the  sugar  which  they  contain. 

TBj'  s/iecr— In  onlf  r  that  tho  grenteet  amount  of 
surface  may  be  f  xprmed  to  the  action  of  the  wnter 
in  tlio  extraction  of  theangar,  it  is  necessary  to 
cut  the  boi'tit  into  hnti,  nli.'n(ii.-riitrip«,  or  cuHsutteis 
by  the  aid  of  l(nive.i  made  especially  for  this  pur- 
jHnw.  The*?  knive»  vary  in  shajn* ;«  n-gards  tht-tr 
cutting  Rnrfa^es,  but  all  tyj>es  tend  to  secure  one 
rcpult,  that  of  nroducing  a  long  flli;ndt>r  xtrip,  cut 
lengthwise  of  the  beet,  and  hiiving  a  xmootb,  nni- 
form  surface.  To  secure  tbia,  a  epecial  apparatus 
is  used  which  generally  consistB  of  a  cylinder,  or 
hopper,  at  the  bottom  of  whicb  is  a  circular  dink 
with  openings  for  knife  attschmenia,  and  having  a 
roLiry  motion.  This  is  the  sHcer.  The  beets  are 
fad  into  th*  hopper  from  the  automatic  waltw,  if 
these  sr«  used,  otherwise  dirwtly  from  the  beet- 
eleraior,  and.  falling  on  the  kntwis  arc  cut  into 
coaaettea.  Tbeae  drop  either  from  a  spout  int>i  the 
celbi  of  the  buttery  din,>«t  or  else  on  a  moving  belt 
conveyor,  an  in  tho  case  of  a  lonj^itudinal  battery, 
and  from  this  are  fed  into  the  various  cella  aa  ta 
nawowary. 

imfimai  baiierTf. — ^The  ditfusiun  battery  eonsiata 
of  n  acriea  of  toM  to  fonrteiin  iron  tank^  or  cella, 
knovm  aa  diffnsom,  which  are  arranged  in  a  circle 
or  in  a  straight  line.  KnfM  dilTasor  is  conni.'ct«d 
at  the  boltoRi  by  mean*  of  a  pipe  with  the  top  of 
the  next  in  the  serit^  ro  that  a  continual  How  of 
water  pafsvg  through  the  mat^  nf  ttliced  heet«  aa 
long  as  they  remain  io  the  cell  of  the  battery. 
Their  fih.ipe  in  that  of  a  round  tank  s<rt  on  end. 
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whioh  pemiito  of  tlie  extraction  of  Uw  mgar  from 
th«  eomttm  MgardloM  of  how  iho;  li«  In  the  ilif- 
foBOrs,  BDd  at  tfae  s&nte  time  does  aot  retard  the 
circalation  of  the  juice.  There  un  opt-ningH  at  tlie 
top  for  filling  the  cells  and  at  the  bottom  for 
emptyint;  after  the  suKarhnx  be«n  extrsctdJ,  tif[ht- 
fitting  (loon  Mng  iumI  in  all  cMm  to  close  these 
openbngtL  Near  the  bottom  of  «ach  cell  snd  abut-e 
tB<»  o|xining  of  this  pip*-  there  ]a  sscroMi  of  beivy 
sht^t  iron  for  tht^  [Juri>oc»«  of  prev^tinc  the  cos- 
m-lUflrntvriii;;  tliu  juice  lu*  it  k-nvM  IhutlitfuiKir, 
thus  resalting  in  a  Htofipage  of  the  pii>e. 

The  |trinri(il*  of  tiilTiwiyn  it  Iriist-ii  on  the  ihtnry 
of  osmosiB,  and.  u  migar  bolungH  to  tlic  category 
of  crjiitaloidfl,  the  advantaji^of  the  ditTiiAion  pro- 
etm  over  all  othon  for  the  extraction  of  the  sugar 
firom  the  Biigar-lievt  will  t>e  easily  understood. 
Owlne  to  thu  fact  that  a  c^-rtuin  number  of  the 
cells  in  the  boat  becoma  either  broken  or  cat  in  the 
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coiinic  of  their  passage  throngh  the  slicer.  thua 
allowinj;  Ihi-i  contt-nta  of  the  celU  other  than  sugar 
to  piuta  into  the  juit*,  which  would  otheirvi«o  bo 
abw'nt,  it  will  be  wen  why  it  in  neceesary  to 
watch  the  knivon  and  to  takv  mich  prucdulion?  an 
will  Ivntl  to  kw\v  them  in  the  fintat  prmaible  condi- 
tion. Keyr  estimaUN*  Ihat  about  G.4I  [wrrdnt  of 
all  th*  ci'lls  of  the  beeta  aro either  crushed  or  turn 
in  thu  slicing. 

Care  muat  be  taken  in  the  way  the  battery  1« 
worked,  for,  nbutild  the  water  Ti.'inain  too  long  in 
contact  with  the  tiaaiie  of  the  Irc-st,  or  rt'-ath  too 
high  a  U-mperature.  othi-r  impurities  than  tht>He 
which  pnaii  inlD  thu  juice  from  the  broken  Cflla 
would  if  absorberi  by  thd  water  and  produce 
trouble  in  the  further  treatmcnl  of  t.hi»  jiiico.  The 
cell  wsIIh  (vf  the  cotMottea  i^ontnin  organic  Halt«  of 
lime  and  potu^h,  and  pcctic  compr>^in<)a  which  be- 
come diwHolvtiil  under  the  influtmce  of  too  high  tom- 
puratam.  As  an  i-xumple :  Anparagine  and  gluta- 
min.  by  heating  in  the  presence  of  ah  alk&li,  are 
convorU>d  into  apparetlc  and  glnt-iminic  acids, 
which,  in  the  eumbination  with  alkali*!,  remain  as 
■alt«  in  the  juice ;  by  th«  above  heating,  ammonia 


is  conBtantly  given  olT,  which  tend*  to  abow  ■ 
high«r  porcentag*  of  slkaliaity  than  ii  rMllj* 
pr«seat.  Thia  interfered  with  tbe  work  at  tbe  d^ 
bonatatiun  Htationa.  Thv  bi-dt  working  tvmper«t«ii 
of  the  battery  >3  between  75°  and  80''  (Votigrade,  aa 
above  80*  there  '»  a  tcarfeiKy  for  the  [iKtine  and 
the  pectates  Uy  be  abeorlted  from  the  cellnlow  of 
the  invft,  and  this,  as  wt-U  as  thu  high  alkalinity  at 
the  carbonatation  stations,  tends  to  make  th«  prewa* 
tlimy  and  hard  U>  woah.  fntea  bevta  take  an  en- 
tirely different  tempcrntnre  from  thoM  tJiat  are 
f  rcAh  from  the  IWld.  The  Hii«  of  the  slices  as  well 
as  their  thickneMibiu*  an  influence  on  thecircnla* 
tion  of  the  wut«r  through  the  cells  if  the  tc<nper»- 
turo  ix  not  right. 

One  of  the  moet  important  stations  in  the  sagar- 

honiK  id  the  diffusion  balti-ry,  and  wbva  that  u  tn 

good    working    order,   with    evarything    noTing 

smoothly,  it  can  anfely  \k  mu\  that   the  entire 

house  is  working  all  righL 

Starling  the  ofrntum*.  —  In 
starting  th»  factory  at  tha  b*. 
gi  nning  of  the  aeasoD,  it  is  neces- 
sary to  fill  euht  or  nine  oella  «( 
the  batter)'  before  making  th« 
Unit  draw  of  juice  that  in  to  be 
sent  to  the  first  carbonat^ition 
station  for  treatment.  When 
tli<>  pro[H<r  niimWr  of  difTDmn 
have  been  liltinl.  a  certain  nun»- 
ber  of  h«ctoliter8  of  the  joict, 
containing  sugar  extracted  from 
the  bceta.  ar«  measared  ofT  and 
sent  to  tha  first  carbonatatioQ 
station,  for  the  parpose  of  clari- 
fying and  thus  rendering  tbi 
juice  in  a  condition  niar«  ettlly 
to  be  tronU^  for  th*  proocua  « 
boiling,  when  the  augar  is  ee- 
cured  by  crystal liiatlon  tma  a 
highly  conoentrat«d  sjrrop. 
As  the  JaicQ  is  drawn  off  and  the  coaaetiefl  be- 
come more  and  more  exhaustwl  of  their  ragar  coi^ 
tf<nt,  it  hfteome«  necoa.iary  to  replace  then  with 
fresh  coaselt«s.  This  is  done  by  shotting  off  tha 
circulation  in  the  cell  to  be  refilled,  emptying  it  by 
opening  thu  door  at  the  bottom  of  t)k*  rvll,  cla»- 
ing  this  door  and  refilling  aa  at  thv  bL-ginning. 
Thi»  im  cunlimii^  at  regular  interrals  in  ordtir  that 
the  pruceAs  of  dilfusion  may  be  continuous  and  that 
th<>  beat  resnltji  may  be  tiecured.  The  beeta  remail 
in  cont»ct  with  tho  wutvr  at  th<t  temperalBrs  of 
70'  to  W  for  one  hour,  when  nearly  the  eatirf 
amount  of  the  sugar  hiis  bix-n  extracted.  Tbe  ex- 
tr.ictt>d  coMettea  are  carried  lo  thu  oulp  pile  sad 
can  lie  n»«tl  to  good  advantage  In  tlie  fe«iait  of 
Btoek. 

Fimt  cnrAftnn/o/ioji.— The  first  carbtmalatiM  it»> 
tion  conaiste  of  several  tankx  into  which  th*  Jaic4 
is  pumped  and  milk  of  lime  added,  having  tW  den- 
sity of  IS"  to  22°  Bnumt-.  thv  amount  being  ' 
at  the  rate  of  S  per  cent  of  dry  lime  to  each 
beets,  and  in  Iwrms  of  lit*r»  of  juice.  Tha . 
of  the  lime  to  the  diffusion  juice  is  the  moat  inpor* 
tant  operation  in  the  Rugar  mill,  and  experieaeo 
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hoA  shown  that  unless  it  us  tiAiioi  luid  ihu  juicu  then 
treaW  acconiinK  to  pMabliahed  mWs.  the  linal 
yield  of  sugar  ia  atfctUi],  Ixitli  as  to  color  and 
smtitiiiL 

Th«  efTiM^t  of  tho  timo  on  ttii)  raw  jiiiro  U  liotb 
rnwh^nic^l  and  eht^miml.  Mwhnnitrally,  it  clearti 
tho  juice  hy  causing  thoac  particl&s  hdd  in  sas- 
poDflion  to  8c-tl!(i  with  the  pruuipitute.  In  thv 
chemical  Action,  the  lime  Haa  liie  jmimt  t*^  ilH:jini- 
po0O  thu  niiii-sut;tiri.  m-utralixinir  tho  irvo  acids 
and  acid  aaltx,  formins  inii»lul)lB  kkIta  with  the 
oxalic  nnd  pltiMphurin  aMs  pivi^'nt.  as  wolt  as 
many  othi^rcompjunda  with  tho«ri;anic  suluitanceB 
prwwnt.  By  tli<i  carrying  down  of  tho  impurities 
with  tho  lime  a  large  nuinlwr  of  bacteria  and  fer- 
m«ntA  art)  stparatiii  am]  sink  to  tht  iHiLtom  or  tho 
tank  on  Ktuniling.  k-uving  tliu  JQii't-  clt-ar,  of  a  light 
amber  color  and  jierfeetly  ntfriliKed.  thus  rcdinping 
tha  tndency  of  jtii;;:ir  inv-vniion. 

Thelimr.  -Thu  lime  r*?quirtMJ  for 
tho  pnrilieation  of  Che  juice  is  bv- 
cnrod  from  the  puri-st  grade  of 
limi^tnne.  Thin  t^Uirw  in  ijurned  in 
specially  cunstruttk-d  kilna  in  the 
pnmence  of  coke,  Tha  limi^tone  \» 
cornpflon-d  of  a  ]iinii-ca.rlmnal« 
which  ia  broken  up  into  lime  and 
th»  cnrtHinic  acid  gi»  which  in 
UBwi  in  the  trvatmt>nt  of  the  juice 
in  thu  lir»t  and  s<H.'»nd  carbonata- 
tiiin.  Impure!  limiirtono  often 
causes  much  tronhle. 

While  the  o|M>ration  of  running 
a  lim«>  liiln  ia  Him[jl4>  in  itwlf.  thRre 
am  fiiw  porwnna  who  know  h<iw  to 
do  it  to  pr[>ln<'e  the  beat  rMulta, 
and  it  ia  imiwrtiialtodwcll  alittlv 
on  thiit  point.  In  loading  the  kiln, 
start  at  the  tiottom,  n^ing  i-oniiid* 
erable  oily  wa«U>,  some  shavings, 
amsll  Hticbi.&nd  the  like,— enough 
In  ont-'it  jtidgmimt  to  start  a  good  flr«.  Tlien  wiirli 
op  for  »om»  distance  with  gradually  larger  pieces 
of  wood,  until  jaat  b«low  the  damper  huk-»  proper. 
Reginning  at  tnat  point,  start  loading  ag^in  with 
line  material,  an  below,  arching  oTi-r  tlin  Hpacc  in 
front  of  thii  hoKt,  Ailing  with  more  oily  wantv 
directly  in  front  of  tha  holes.  Then  i-ontinue,  aa 
below,  gmda.illy  putting  ia  hoavieriiluif  and  word- 
ing in  wiiod  to  a  diatsnce  of  six  or  seven  feet  above 
the  damper  holes.  Then  loading  about  one  foot  of 
pnro  oolw  on  top.  Ahwc  that,  fur  a  distance  of  five 
to  seven  feet,  loaiitng  with  coke  am)  r<»;k,  lining  20 
per  cvnt  coke  to  nx^k.  Now  fill  the  kiln  about 
thn-e-fourl-hs  fall  with  10.^  per  cent  coke  u>  rock. 

In  touching  otT  tho  kiln,  alway:(  light  the  Unw  at 
the  damper  holes,  thUK  beginning  at  once  to  burn 
the  coke  and  the  rock,  and  continue  burning  ss  the 
wood  burns  downward.  Thb  has  a  twofold  sdvan- 
tag",  aa.  shonld  the  fire  go  ont  for  any  reaeon.  the 
kiln  can  In?  lit  agnin  at  the  bottom.  Nevtrr  use 
the  gu-pnrap  in  starting  the  kiln,  if  it  is  powiihio 
tf\  avoid  it,  nit  the  tar  coming  over  rAtiNKS  a  great 
dual  of  trouble  in  the  pump ;  fant  use  the  draft 
pipe  in  the  top  of  the  kiln  for  giving  tho  draft 


until  most  of  the  wood  has  been  burned,  when  the 
pump  can  bo  put  on   to  prodacv  a  forced  drafL 

Alwiiyn  draw  enough  and  only  enough  lime  to 
la^t  the  f»cl:ury  uiilil  about  the  lime  of  ihv  n«xt 
draw.  In  thia  way  the  lime  will  be  drawn  cold, 
which  is  much  to  lie  pr»iffmid  to  tho  drawing  of 
tho  hot  lime,  as  it  will  then  Iw  in  the  form  of  cold 
afihesiuid  be  burned  thoruughly.  It  isonly  in  extra* 
oniinary  caiieg  that  mow  than  10  per  cent  coke 
tu  roi'k  Ia  ni.-cenii»ry,  and  more  thnn  that  amount 
ia  dangerous,  as  it  often  cnlminattis  in  fuzing 
Cho  rock  ton  much,  an<l  a  cunswiuent  bridging  of 
the  kiln. 

About  half  an  hour  before  chargingthe  kiln,  the 
kiln-bo«s  should  look  in  at  the  peek  holes  above  the 
top  of  the  rwk,  and  see  whether  the  fire  is  coming 
through.  If  MO.  half  an  hour  afterward  would  bie 
the  time  for  charging  the  kiln  :  but,  tthould  the  lire 
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not  have  broken  through,  the  timu  for  enlarging 
should  be  delayed  until  the  tire  shows.  On  the  con- 
trary, should  the  to|>uf  the  rock  be  red  hot,  thi-  kiln 
ahoiild  be  charged  at  ono?.  If,  in  looking  into  the 
kiln,  one  sido  W  found  hot  and  the  other  dark,  the 
lower  charging  doorx  on  the  dark  side  should  lie 
opened,  while  the  others  should  be  closed,  thus 
forcing  the  draft  up  through  the  dark  sido  and 
producing  an  even  fire. 

The  kitn  should  alvrays  b«  ohargol  and  run  in 
conjunction  with  the  gas  aoalyeis.  Should  the  gas 
by  analysis  »h<iw  a  large  percentage  of  oxygen,  the 
pampa  should  be  allowed  to  slow  down  ;  should  the 
analysis  show  a  large  quantity  of  carbonic  oiid, 
tha  pDmpi  shonid  be  epoeileil  op.  In  drawing  in  this 
way,— tnat  is,  drawing  simply  tnnugh  lime  to  keep 
the  boDK  running,— one  wilHnd  (hat  the  amouDt 
of  gas  will  always  take  care  of  ibfelf. 

A  rock  having  over  ow;  |ht  cent  of  magm^ium 
should  be  carefully  watched,  as  it  cansca  great 
trouble  in  the  juices  ;  and  a  rock  containing  alarga 
peroeiitagu  of  silica  slioutd  li»  avoided,  as  It  fluxes 
and  helps  to  bridge  in  the  kiln.  A  rock  of  9R  per 
oftnt  carbonaU'*,  as  a  rule,  is  con«idi'rd  (■x.-.-IK-nt, 
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At  all  timiM  i(  U  very  dMirtble  to  load  the  kiln 
with  nothing  bat  uniform  eioas  of  rock.  So  rock 
wnallL-r  tkao  oni-hulf  thv  sizv  of  u  man's  fi^l  ehuuld 
be  pat  into  the  kila,  as  the  »maU  pieces  will  tead 
Co  atop  the  draft;  and  no  piecat  nnach  Ivgvr 
than  the  aim  of  the  two  Bsta  shoukl  be  used,  as  the 
verjr  large  rocks  will  not  be  bamed  through  entirely, 
lite  top  of  the  rock  ehoald  alwa'-;i  bo  toar  to  six 


Fit.  BC.    i>ai^t  o[  bcci-euui  leiii  loi  tliilpmcBt. 

fi^t  betow  the  k:u  pii>ft  in  the  kiln.  Thecnkeahould 
be  of  open  ^rain,  und  nt  thi>  »»in^  tinit^  b«  fairly 
compact,  for  then  it  will  hold  ita  heat  during  the 
nquirod  timo  to^lvf^  th^ii  beat  nvanltii.  the  coke 
should  be  free  from  enlfur,  a8  there  is  &  pdesihillty 
of  Ku ifuri'lUid  lij'iiri)j:rn  beine;  gt-nt-ratinl,  whi<^h, 
when  carried  into  the  ciirbonaUtion  tunks.  might  do 
coBsldtirabls  harm. 

The  importance  of  care  in  addition  of  lime  to  the 
jaioM cannot  hn  ovon^-jttimaU'd,  and,  if  the  liming 
ifl  notdoreacr^ordirg  totho.Tariousniki*  thnt  hnvo 
been  a[>|>lii.-d  only  flftur  y^ara  of  expvrience,  the 
succeeding  Dpcrutiuns  will  prore  fniluKS  iiiid  the 
niml  prodiirt  will  be  of  little  v.'vlte  as  a  marketable 
commwdi ly,  T!ib  changes  which  takt^  p!tt(t>  during 
the  carbnnat:Ltion  are  both  mechanical  and  cht-miL^at. 
In  the  chem ic.-il  natnri',  the  lime  forma  compounda 
with  the  supar  and  the  impnntien  proft-nt  in  the 
juice.  Some  of  thew  compoanda  are  of  complex 
combinationi  while  othum  urc  vury  eimple  in  thuir 
campiuiition. 

7Vw //«/.  -Tlie  ipiM  whidi  is  pnHluc^-d  in  tho  kiln 
andpumgxHi  into  the  tatiits  of  this  linit  carbomit.ution 
ittfLtinn  fins  a  proat  nflinity  for  the  lime,  brv'tiking 
op  the  omimnnd  it  fornm  withthi'  itii)r<ir  nn<i  forrn- 
inx  an  ititiolublc  iinne  carbonate,  thus  setting  the 
sucar  frc«  and  k-aving  it  in  solution  In  the  juice. 
The  ens  ifl  pumpi'd  into  tho  tanks  through  pipes 
which  cxt^rrid  tw  thu  iMiltom  of  the  tiinks  and  are 
th^re  divided  into  three  sections.  From  «Hch  of 
thi.i*w  sw.tinns  it  p.x^seii  through  the  perforations  in 
the  pi|je8  and  bubbles  upward  Ihrtuiyh  the  juice. 
Tho  moment  the  gas  cnmes  in  contact  with  the  juice 
it  causae  a  change  to  take  place  ;  there  is  a  thicken- 
ing of  the  juice  in  prupiirtion  to  the  degree  nf  con- 
centration and  the  amoitnl  i)f  :<tJi;ar  preacnt.  Dur- 
ing this  period  thi-re  ia  no  precipitation,  but  rather 
a  gidiitiruiuA  i;oriHiNteney.  which  decroasex  with  tho 
length  of  lime  that  the  Juice  is  acted  on  by  the  gaa. 
At  th«  beginning  of  tho  carbonatation  there  is  ex- 


treme frothing,  which  gradoally  dimlaialiM  asd 
Hnaily  dcobm  aJlogcther.  At  tbia  point  the  precipi- 
tate lonm,  Mtbline  raindly  and  easily,  and  ia  rvw- 
ily  filtered.  Ute  juice  b  then  rv>ady  for  filt 
and  is  pumped  through  the  filter  prcMM, 
behind  the  heavy  depo^iit,  while  the  tranali 
lowish  liquid  pasMeon  into  the  second  carti 
tanks. 

Tht  filter. — The  filter  pmwa  consist  of  a  beries 
of  iron  framra.  evrry  alternate  one  of  which  ii 
hollow.  TliH  solid  frames  are  covered  villi  heavy 
duck  cloth,  which  allows  the  juice  to  paM  through 
Ijut  prt-vcDtx  tho  paange  <tf  the  hi^'uvy  dcpmil 
formed  in  the  tanks.  TliiB  ctepoeit  is  called  lim6- 
cake  and  is  an  excelteot  material  f«r  f«rtilUig 
tho  farm  lands.  jUler  the  presses  have  beta 
HEM  with  limi^-cake,  they  are  washed,  enptied  »f 
the  cake  and  made  ready  far  filtering  more  juii; 
The  presMS  are  acrewad  together  noder  great  |_ 
^uro  in  order  to  preT«nt  tw  poniblllty  of  maj  1 
due  to  leaky  jointa  in  the  prees. 

Saand  earhonatalUM. — Froa  the  prowea  of  thi 
lirst  carbonatation  the  jnioe  pasMS  to  the  aeci>nd 
c»ri)«naLiil  ion  station  to  be  treated  as  before,  with 
the  eici-ption  that  only  a  small  quastjty  of  Uim  ii 
added  and  the  time  of  carbonatatinti  teftatMl 
The  action  of  the  limoand  the  inlrcjalaciioBofl 
gas  at  this  station  produce  a  clear  liquid  of  bri| 
amlM>r  color  which  filtent  with  mi>ro  oom^  than  li 
the  6rst  station,  and  is  then  ready  for  the 
mi'ut  with  Hulfur  gas.  A»  the  juice  leaves  the  I 
prcsMH  it  has  a  high  alkalinitjr.  which  must' 
reduced  before  it  is  ready  for  Vioiling.  Hw"  gTwateai 
epurating  action  has  \ygea  found  to  be  after 
lime  haa  been  added  twice  to  the  jntco  aad- 
Juice  carbonated  after  onch  addition.  Usnallyl 
per  cent  to  .GO  per  cent  of  lime  is  vaed  ia  th« 
second  carl'onatation. 

In  all  operations  in  the  process  of  nuking  the 
iiaiiar  the  jiiici^^t  mu*t  be  kept  bol  and  at  apijcil 
temperatures.    The  cake   formed    at   the 
presiu^  b  softer,  whiter  and  more  chalky  thai ' 
of  the  lintt  pre«M«,  but  at  the  iuime  time  It  IT ' 
inferior  for  agricultural  purpoees, 

Ssi^faritts. —  Leaving  tho  second  praenee.  ths 
juices  are  pumped  to  the  sulfur  station  to  he 
fnrthiT  trvAUi]  before  the  flntt  i-raporalion.  B«i 
the  juices  are  brought  into  cont:ict  with  the 
aecurivl  by  panning  air  OTi'r  burning  sulfur, 
gnd  is  carrii'd  into  the  tanks  in  Ihv  same  wayi 
the  tanks  of  the  firat  and  second  atat-ioas, 
action  of  this  gas  oo  the  coloring  eubetanoos  I 
are  in  Uie  beet  juices  rariea,  deetruyiag  onl] 
piirt  the  coloring  matter  nresent.  While  sulfi 
baa  hardly  any  effect  on  ttia  parity  of  the  juiced.! 
give!*  a  itparkle  and  has  a  brightening  inAnvBOBv 
and  causes  the  jnieMtocmtalllM  Keller.  It  i^alH 
important  to  note  that  the  sulfurous  acid  dv««B- 
posaa  the  organic  limu  salta,  whilo  the  csrbooit 
acid  does  not. 

Hviijfmttinit. —  After  sulfuring.  (be  jnioia  an 
UlUred  through  special  lilter  prenes,  or  m^hi?'T*l 
fllu-rs,  .inii  ar^  then  nudy  for  the  evi^wnUot*.  is 
which  they  are  hoJIed  under  a  vacuom  in  order  ta 
eoneentrate  them  without  the  danffcr  of  d«Mr^ria| 
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tin  agar.  About  80  pur  cent  of  tho  water  in  the 
original  juice  in  taken  out  in  the  evajwrutore.  The 
"offocte,"  OA  tbey  nra  c&llcd,  are  i>uilt  in  aBcri^.^, 
UADally  four  in  numbur,  and  so  conocctcd  with  a 
vacuum  pump  that  the  heat  at  the  first  etrect, 
where  the  juico  buila  at  tliu  orlinar)'  tvnipuriitu  re, 
canttiN  the  juici>  in  the  Ki«ond  to  t)oil,  hut  unideT  a 
vacuum  ;  the^^niu]  \wiit»  tho  thin],  tUu  thiri]  h«at« 
tho  faiirth.  The  following  tablt<  will  illtutrutti  this  : 
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RaWng  reached  the  denaity  of  about  32*  Baom^, 
thi4  juice  in  the  fourth  i^iriM^t  is  puniited  to  tha 
BuIfuretatiuTi  for  further  iivutment.  Th«*  ftulfiirlnt; 
of  the  "thick  juice"  lakes  place  aa  with  th«  thin 

i'uice.  Having  betn  reduced  to  tha  r«iuir('d  atka- 
inity,  the  thick  juico  ie  thi.>ii  rvaiy  for  filtration 
and  boilLDK  in  thu  pan. 

S'xaring  (he  nuMwcrutVf, — Thu  pun  in  a  hrge  tank 
built  of  cast  iron,  fourteeo  fcL-t  in  diameter  and 
flft««n  ftK-t  high  on  the  aT^rajj*-,  It  is  connwted 
with  a  vacuum  pump  in  ordtT  that  the  hoiliuK  "f 
th«  juices  may  take  place  at  low  tompemturee 
wfthAut  th«  dAnf^  of  destroying  the  iMgw.  i\» 
Ivni;  aa  thv  juicua  bavu  bvtn  trvat«d  properly  in 
thfi  lirst  purt  of  tho  procetw,  there  will  bo  no  troubUi 
in  producing  a  Kood  grade  of  nngiir  in  the  pan.  In 
ordrr  Ufgri  a  hiKh-purily  ina»tecuit<i  from  the  lirst 
pan.  it  Ib  nocwsary  to  have  juicetiof  hiyh  purity  to 
Blart  with.  The  {Eiaftaacuito  lit  a  mixtnri!  of  mignr 
cry#inl»,  which  are  formed  in  the  prooe**  of  boilinp, 
&nd  airop  from  which  all  of  the  augar  has  not  been 
cry  stall  ]?/.■(].  This  misturu  of  sugar  crj'^talH  and 
«irup  secured  from  tbe  flr«t  pan  is  run  through  the 
centrifD^lntachine8,r«7olTingatth8rateof  1,200 
revolutions  per  minute.  The  simp  is  thrown  out 
through  tbo  (inn  nerforations  in  tho  walbi  of  tho 
msehuie  and  carried  Into  tanks  xsee^  only  for  cut- 
lectinK  tbia  pri>duct.  in  th«  bottom  of  th«  centrif- 
ugal machine  ia  a  covered  opcninK  through  which 
lite  Bugar  ia  dnpiied  into  a  ecroll  that  carries  it  up 
to  the  miliar  box.  from  whence  ft  la  paaned  throuKh 
the  drier  bafor«  it  in  put  in  th«  sacks  for  the 
market 

The  Rlrup  i«  then  sent  to  the  pan  l1<Kir  to  ho 
boiled  in  tbe  second  pnn,  in  order  that  tt  may 
be  forthur  conccntrat^Al  and  mor«  sugar  Becurv<l. 
When  of  tho  npcejwary  deiwity,  it  ia  run  into  largo 
tanks  and  sllow«id  to  remain  until  atl  the  micar 
poaaible  baa  bwn  cryKtnllii«d.  ThiH  ia  tbe  second 
maaaeaatte,  and  the  sugar  from  it  is  used  t/i  gtl  a 
bigher  grade  of  airup  from  which  to  produce  a 
high  gr^e  of  white  sugar. 

Tnating  the  nwiowei.— The  tnoUnw  from  thia  i« 
fero4t«d  in  variona  ways  to  get  all  the  sngar  pos- 
sibly either  by  tbe  "oMmose  prooess"  or  by  tbe 
"Steffcns  prooi-M."  The  osmose  consists  of  a  series 


of  f rninoft  acparated  by  parchment  paper;  the  hot 
molaaseB  paxMis  through  the  prew  on  one  aide  of 
the  paper  and  the  hot  water  on  the  other  side.  The 
principle  omployt-d  t»  thu  same  as  that  of  the  diffn- 
aion  battery,  with  this  exception,  that  in  this  case 
the  impuritie-H,  or  flalw  ha  tn<!y  are  called,  are  dis- 
solved instead  of  thts  Hugar.  In  the  Stelfi-ns  prtweei^ 
tho  molaiuie!!  ia  treated  with  powdt^red  lime,  and  tbs 
sugar  forming  a  combination  with  the  Iim<'  in  the 
cold  ia  separated  from  the  mothi<r  li<|Uor  by  tn^ana 
of  presses,  and  id  then  diluted  to  a  certain  density; 
it  is  run  into  the  juico  of  th«  Grst  corbonatativn 
and  tile  cumhinatinn  of  lime  and  »ugar  ir  broken 
np,  setting  the  sugar  free  while  thu  insoluble  lime 
carbonate  is  fomiod  an  the  limeK;ako. 

This,  in  general,  ie  the  proceiM  by  which  the 
sngar  in  tho  sufiar-beet  is  converted  into  the  gran- 
alatfid  eugnr  u*<id  on  our  tabka. 

SUGAR-CANE,  Saccharam  ojlcimtitm.,  Ltnn. 
GraminrtE.  Figa.  82G-Ki*i ;  also  t'ig,  517.  pag« 
367.  [Sw,  alto,  the  articles  on  Porto  Rico,  Hawaii, 
and  Philippine*  (n  Vol.  I.] 

JlT  A".  A.  CM. 

Sugar-cane  is  a  gigantic  perennial  grass  grown 
for  itit  stemB,  llie  jiiice  of  whii'h  ifl  rilrnctod  for 
the  making  of  sugar  and  mulossnt.  TKd  plant 
grows  8  to  1.^  feet  tall,  producing  solid  heavy 
maizt^liku  jointed  »lalk«.  Thu  llowera  am  perfwrt, 
very  numerous  in  large  silky  terminal  panicles; 
iitigmas  2,  uprtinding;  utamonn  X  The  genus  to 
which  tbe  plant  bulotiga  contains  several  species, 
and  it  is  oven  a  moot  qucistion  wbtttbcr  tho  Twioos 
varielie-t  of  sugar-cane  do  not 
Include  reprKwntativtv*  of  tiiore 
than  one  of  these.  In  an  article 
of  thin  nature  it  is  impoB-qibte 
to  crrmtidcr  the  biniogr  of  the 
angar-cane  further  than  is 
ni^cuMHry  (cruphit'ally  to  por- 
tray the  main  induatrial  fea- 
ture-s  of  the  subject.  W«  must 
be  content,  therefore,  with  tbe 
Ktatement  that  all  of  the  dozen 
speciwi  bslonging  to  tho  sugar- 
cane genoB  are  Old  World 
plants.  It  is  doubtful  whtthcr 
wild  sugar-cane  baa  been  seen 
by  any  atii-ntist.  It  is  tb»ui:ht 
that  its  natural  habitat  was 
Bouthftaatem  Axin  or  the  adjacent  lar^ie  tropical 
Manda.  Several  varlotics  of  tbe  spociua  are  ena> 
merat«d  by  agro«t«logista. 

Sugarcane  has  bvea  cullivatcd  eo  long  that  its 
origin  is  lont  in  antitjuity.  Its  parts  are  so  perish- 
able that  it  i.4  cxtremt-ly  improbable  that  any  fowil 
evidence  will  be  discovered  showing  its  connection 
with  man  in  prehistoric  timeft  The  jirobabilitios 
aro  that  It  wax  ufwd  by  man  ag«e  before  Ihuni  is 
any  record  of  such  a  fact,  and  that  its  culture  was 
uaoag  tho  first  undi-rtakvo  by  tropical  peoples.  In 
ihese  early  times,  however,  its  om  was  confined 
almost  exclusively  to  such  VArictice  as  ooold  be 
eaten  raw.  Only  with  thu  art  of  oitracting  tbe 
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jolot  Uld  convi^rtin^  il  into  mii»T  »ti«]  molaiuee, 
all  tba  plant  take  on  iU  modern  high  rank  in 
■giiouUnre.  As  a  .totin-t-  of  an^^iir  it  hUxk)  [>r.acti- 
cwly  »lono  until  the  hefjinning  of  thi>  liwtcentury, 
and,  notmthstaiidmK  the  imnit;nri«  inon^asv  in  the 
culture  of  other  »ug<ir-yiv]i)ing  plant-s  it  still 
msintaina  in  mast  couatriefl  ita  preeminence  in  this 
riwiwct. 

The  plant  is  RTown  uwier  so  many  variotia  cnn- 
ditions,  18  hJindlixJ  by  nuch  a  gruat  variitty  of 
tDBcbines,  and  converted  into  ttiigur  by  mvh  intri- 
cate m«thu<is,  thut  it  is  doubtful  wk'thiT  theru  is 
utoUier  crop  pUnt  whoea  various  features  arc  the 
Blibject  of  HO  much  iiiacii»fl{»n  fnim  a  iirjictical 
point  (if  view.  TTio  crop  ts  grown  whcro  labor  is 
ch«iip,.inil  byhanil  methodSiOr.  at  le:isit,  with  ititnple 
machinery  ailnpleil  to  ckap  igncimnt  laliur.  It  i» 
also  grown  wh^re  labor  ia  much  more  expensive, 
and  wheiXf  intricato  and  costly  mactiincry  hns  to 
take  the  place  of  the  onlinary  simple  agricultural 
implement**.  Fiirtheniiorf.  thi.'  pliint  isiwuiilly  con- 
verted  into  sugar.— even  refintd  RUgar.  in  some 
casta. —on  thi'  plantation  where  it  ix  gjnwn.  and 
usually  under  the  mm<j  mjinii)pMnent,  by  meant)  of 
machinery  of  the  very  largest  and  most  costly 
description,  and  by  exccfidingly  intricato  me>th»d's 
requirinK  expert  knowltMl^e  of  a  hieh  and  varied 
«rder.  The  wlaptatinn  of  the  crop  tu  tbc8«  various 
methods  involves  the  conHideration  of  hundreds  of 
featuras  that  arc!  never,  or  at  Iwwt  ra-mly,  con- 
sidi>r>vd  in  i^Dnnection  with  any  other  plant.  MuHt 
important  amunji  these  fenturea  are  the  etrueture 
and  physioloiry  of  the  plant.  It  is  only  by  a  clear 
ai;d<.'r»l.iii]iljti^  •.>{  tlitutc  matttn*  that  thu  rutionak 
of  the  culture  of  cane  and  its  conversion  into  sugar 
can  W  propijrly  understood.  From  an  industrial 
point  «f  view,  we  need  to  consider  the  »truclur» 
of  the  root,  stalk,  laaf  and  bloRBom.  [For  other 
botaBfeal  eharootvs,  mo  png«  367.] 

Phutioh^ieat  totuid^afionf. 

Boo/,— Among  the  numerous  roots  of  the  cane 
plant. UitTi.i  i.t no Hiiiuld  iiromini'nt tapriKit.  Thedii»> 
tribntion  of  the  syntem  under  ground  is  for  a  short 
diiitanoa,  at  leaRt,  tw>mewhat  uniform  in  the  space 
available,  vacioua  individuii!  roolK,  hnwevcr,  f^no- 
tratrnc  to  a  distance  of  several  feet.  The  nodes  of 
the  stalk  arc  siipplitd  with  in<.'ipivnt  rwta ;  and  Ihu 
lower  nwies  are  particularly  nctiva  in  rooting,  ao 
that  it  i.i  vt;ry  conimim  fur  them  to  produce  roots 
snccessively  from  tha  base  up,  that  enter  the 
fCround  and  actively  function  in  promoting  the 
growth  of  tho  top.  It  ia  common  for  thi'  older  rooU 
to  perish,  and  be  replaced  by  new  rooU  derived  in 
parti  at  Icust,  in  this  way.  At*  a  role,  thu  roots  of 
thv  cane  branch  but  little.  The  root-cap  prcsonta  no 
novel  fuaturue,  except  that  It  ia  n^w  known  to  be 
a  vulnerable  point  in  some  varietii-s  for  iho  cntrancu 
of  various  fnnjiouB  |>arnsite.<c.  When  the  end  of  the 
root  is  thus  infeatecl  and  killoil,  it  is  not  uncommon 
for  bnd.i  to  be  prodnced  higher  np  on  tho  aame 
root,  the  new  root  thiiA  orijcinatoil  talcing  np  the 
fonctiona  of  the  destroyed  part.  The  stnicture  of 
the  root«  of  soratr  varifttwt  !«  vich  that  they  are  in 
other  ways  susceptible  to  various  p«sta  inhabiting 


ttie  soil.  Though  ilcHtructiiin  of  the  roots  ia  a«om- 
plished  for  the  must  part  br  fungotw  pfVtR,  tl 
many  ea-ies  an  entrance  ia  madti  for  tbeae  pcsta  by 
vound«  cauned  by  aoiUinhabiling  n«iniitoifMi  a*<t 
insects.  These  facts  have  been  brought  to  light  by 
the  most  modcni  nifwaivhca  and  enipliattize  Uw 
necessity  of  giving  graaber  attention  to  ntetbods  i>f 
culturH  that  will  diminish  Iokws  nf  thiit  natiirc. 

.SXai;t.— The  industrial  value  of  the  raii»«t&lk 
dt^pends  on  a  great  variety  of  features,  ail  n>Iatfrf 
to  the  amount  and  naturu  of  the  «accbarin«  naltvr 
that  can  bv  i-xtract<.-d  at  a  given  cost,  and  thp 
ability  of  the  stalk  to  ntproduct-  itm.-lf  with  'At 
propertira  unimpaired.  This  subject  is  terj  cam- 
piicutMl,  and  only  a  brief  outline  can  l>c  undertlkn. 
Two  main  features  will  bediaciiswd :  (1>  The  amoau 
ntidnaluriMif  tlH'Kicchannem.ittiT  ;  (2l  ThvMrac- 
ture  of  the  slalk.   Tht^e  two  are  closely  retatiid. 

(1)  Amnitnt  an^  nature  of  tile  Mteharint  matUr,— 
The  saccharine  matter  it  distributed  in  tb«  rtatk 
according  to  a  di-tlnite  law  which  may  be  nmjelily 
expressed  by  saying  that  it  rvachct  itM  maximum 
n«>ar  tho  middle  of  the  abalk  ami  is  at  a  tninimttm 
near  the  viidn.  the  di-cr«as«  being  leant  towaH  Um 
ground  and  greatest  hl^t  the  top.  At  ■  certata 
periiHl  of  growth,  varying  widely  with  climat*. 
the  total  saccharine  matter  rcuchvA  a  maximuoi. 
Thid  M  the  riiXjning  period,  and,  of  coorei',  tbo 
period  at  whuM  ivrminaiion  ttie  caiic  aboabl  be 
cnisht^d.  .fudging  thia  stage  is  a  crucial  test  uf  tbie 
grower's  skill.  N'i>t  only  does  it  vary  with  the  gen- 
eral climate,  but  also  with  the  particular  aea&un 
and  with  the  soil  and  the  variety.  In  gviwral  H 
may  be  eaid  that  the  ripening  l«  goverwd  by  Ibe 
tcm|>craturv  and  tiu:  ttuttliglit.  Two  [ilantiUiooa 
having  the  same  conditions  olhfrwi,-<f.  liat  the  raw 
snbject  ti>  fauns  cloud  shallow  than  the  otb«r,  will 
vary  in  the  richneisaof  tbojaicvn  «xtract«d  fmm 
tho  cane.  In  a  similar  way  any  change  in  Uib  t««- 
perature  will  work  a  lika  change  in  lh«  yMd  of 
sugar.  One  plantation,  irrigat^-d  with  c«ld  apring- 
water  dcrivt-d  fr<>ni  high  mountains,  will  vary 
materially  from  another  irrigated  with  rain-water 
brought  from  a  di.-<tanre  in  openditebcs,  and  tlMTi^ 
fore  applii-<d  at  a  highi^r  U^m^Kiraturfl. 

Aft«>r  n'.iching  their  maximum,  the  extraetahiB 
ssccharine  matters  d«cn»iu  aa  tba  eaM  growa 
old<.-r  and  begins  to  form  ita  infloroacMMi.  In  fact, 
it  is  for  the  work  of  flowering  that  the  case  plaal 
Rtnres  up  saccharino  mattt^r.  In  tbo^elTort  to  har- 
vsal  th)<  cant)  at  iti  maximum  saocb'arine  coBCMl, 
the  planter  b  aidml  by  the  chemist  who  raako* 
analvMs  of  sample  stalks  of  thu  crop.  Thia  t««l, 
however.  \i  nut  always  rvaorted  Co,  aa  th<«  planter 
leama  by  experience  to  Judge  the  rtp4'n««v  tif  (ha 
cano  by  its  outward  appearance,  i.  e.,  ita  culor,  tha 
stage  of  its  inHoreacenoo.  and  the  tike. 

necautie  of  the  expenaiveneoB  of  the  modpm  mill, 
it  is  necessary  for  economic  reatons  to  prolang  the 
crushing  si>a.<ton  aa  much  as  pasait)l«.  aJxi  fur  thit 
reason  the  planu>r  retorts  to  variuM  nwthnds  to 
prolong  the  ripening  of  his  llelds  la  meh  a  way 
that  thev  reach  their  maximum  eugar  yit-M  in  suc- 
cession during  the  crashing  eeaaon,  which  may  thai 
lust  forseveral  months.  By  nainc  several  va 
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of  differing  degroM  vf  Mirllnvwpi,  by  varying  tho 
planttnf;  season,  by  Luktni;  advantaf^e  of  low  land 
and  hijfh  liind  and  other  natura]  ccnditionR,  it  i# 
^KMsiblti  ta  «xU.'tiil  thu  cruvhint;  ^cosun  eo  u  to  gel 
a  tiiaximiiin  result  fn>m  tbn  CH.|iiuil  invested  in  tho 
mill  and  from  tho  luburing  furcu  uf  llit-  plantation. 
Ax  v'«  shall  sec  Iat«r  ipaRo  (Xi^),  tho  time  af  riix^n- 
in^.  i.  c,  the  <liKtnbuti»ii  of  Iho  su^ar  lii  line,  tn 
well  aa  the  distribution  of  the  mgAT  in  the  sulli, 
linvo  mnch  to  do  with  the  iiGl«cti<vn  tnd  pri^paration 
of  need-cane. 

Tbtf  kinil  of  i<iii:ar  pruient  In  Ihv  cane,  m  well 
afl  the  amount  of  it.  determin&i  its  induirtrial 
v»]ne.  Tho  i»ro|w>rty  that  makt-s  the  saccharine 
BubKtancfl  uf  Dw  };rBut«^»t  imluHtrml  value  at  the 

E resent  time,  U  that  of  itii  lieing  extractahle 
y  th«  known  |>ri>CMwc8  of  crunhin^,  conc«atra- 
tioQ  and  crystal llistion.  PreiJiiiineat  unonK  the 
cxtriiclahln^  ituicchiirino  solMtuncn)  of  this  natuno 
is  sucrose.  This  crTstall isfs  out  as  "eane-aagar." 
anil  in  tho  R.nnm  DiilMtance  a»  th.-it  obtatnt^  frnm 
8U{!ar<be(*ts  and  a  variety  uf  L>tlit<r  jitantx.  In  fact, 
from  a  practical  |)oint  of  view,  at  the  preaent  time, 
w(t  may  Kay  thnt  tho  Amount  of  oxtractab]«  aucrr»i« 
detennined  the  value  of  the  cane  more  than  any 
other  fiicior  nxu^pt  that  of  ability  «>/  lliv  caii« 
eoonotnicully  lo  reproducu  il«clf  with  this  sa^r- 
content  animpairpd.  We  must  not  forjiet  in  this 
connt'ction.  h')wcvt<r.  that  tlw  «ajw  with  which  the 
suRar  can  hv  extracted  is  also  an  important  factor. 
Th«  presence  of  saccharina  matt^tn  other  than 
Hticroso  1*  doprwcnl^d  hy  plantcrn  b«ciitise  their  pres- 
ence fiiciivriilly  indicatiia  a  lowurinf;  of  the  eucroiw, 
the  enorey  of  the  plant  having  been  consum(«i  in 
pmlucing  mit^nr  or  saixhartnu  mntti^r  that  i»  not 
exlractatilt^,  in  p\»cn  of  a  cerlaio  amount  of  sucros« 
that  mit;ht  have  been  produced.  Theextractabillty 
of  thit  Mu>i'rt»M.t  di-)N>nd!i  to  a  cortnin  extent  an  Ute 
absence  of  certain  organic  substancea  -tt-hiclx  l*nd 
to  cauM  tho  sucroAo  au  to  chan^^e  its  molecular  form 
as  to  become  nnextractable  or  of  lc«s  value.  To  a 
large  extent,  thoae  t]tfl)culti(fl  are  niirmotintvd  by 
the  application  of  hydrate  uf  lirne  to  the  juice  as 
Boon  as  possible  aft*r  it  Ja  removed  from  the  cane. 
For  practical  piirpo»i'«  it  is  often  C(tnvt>nicnt  to 
consider  the  cane  as  oompctted  of  juice  and  fiber, 
l«avin^  out  of  mind  tho  compc«ition  of  Umu  two 
component  pnrts.  Procoedine  on  these  Iinc«.  we 
m-iy  say  that  the  amount  of  juic«  in  a  nivcn  vnlum« 
of  c:ine  will  l<«  the  greater,  the  le^  the  amount  of 
fiber.  The  Ij^jar  of  the  cane^talk  exists  in  the  form 
of  strands  or  f  broviucular  bundle  dislril>uU<d  in 
the  Btalka  as  follows:  (1)  A  part  in  the  form  of 
fine  parslk-l  liKera  in  the  intcraodL'S,  and  {2}  a  part 
woven  toKctbvr  nt  the  nodes.  Prom  this  it  follows 
that  a  cane  havinK  niimi:;p)iiH  nodi^i  dote  tot;ether, 
ao  that  the  inU^TiiiHkti  are  short. contains  the  f:rc:at- 
eat  :im  nint  of  fber,  because  it  in  at  the  nodes  or 
ioi  nU  th.it.  tlw  f  bor  in  most  compact,  and  the  sugar- 
nearini;  ti^"ae  is  at  its  minimum.  Cane  with  lonff 
jiMnt^  is  thorefore  eenenlly  loal«:-d  on  with  favAr  by 
planters  as  boinn;  likely,  other  thintcs  equal,  to  con- 
tein  the  Kreate«t  amoiiBt  of  sucruae.  It  fri^tquently 
liaitpent  when  tlw  srowth  of  the  cane  is  hindered 
by  Fol]  v'Mther  or  by  droatiht,  tlmt  the  slower 


growth  is  marked  by  an  abundance  of  joints  or 
nodes  near  ta;;ether.  Sock  cane  ia  usually  charoc- 
torti{^  by  &  k'var  percentago  of  sugar.  The  prac- 
tical 3p|>licatt()n  of  ihlR  fact  \»  illustrated  hy  all 
thiK<c  methodic  ofculturuthat  tvnd  to  keep  the  cane 
growing  uniformly,  as;,  for  example,  in  the  appli- 
cation i>f  irrigation  waUtr  to  pittc«  out  the  irregu- 
larity of  the  natural  rainfall,  and  the  application 
of  artificial  nannrea  to  stimiilatA  th<i  growth  dur- 
ing period*  when  Iho  growth  would  naturally  be 
slow. 

In  general  it  may  be  said  that  the  varieties 
that  are  lowest  in  fiber  are  Kuch  as  give  the 
high(i<t  yield  of  BiicroKe  and  ar^  the  varieties 
preferred  where  the  conditions  are  suitable  for 
them.    They  are,  however,  what  may  bo  termed 
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Plfl.  I2T.   To  ibow  «ctlaa  at  i  ilow  employed  to  bunt  up  tfaa 
Ut  ratoOB  tCDoU  ot  utai-*ane.    i»i->ii»ii  ut  w^t  iii.m* 

li  liidkMod  ttj  tlia  CDrvMl  [liii^.  ThI*  [ilim  riiti  the  ■Idol 
Into  air  pl*ea«, M) ibowB  by  iha  llnH.  Th*  miin  obUqoAlr 
Ih*  dliM  Bra  Ml  (bo  mora  r^UBirtjr  llm  unibhlv  li  nit 
iu>nu.    Tb*  raorr  (qannlrlt  li  rut  Ihc  nnlrkpr  tt  drlpi. 

Ill  111  <!r*4tLi>K  cocii1irl<,n*  uiif«T«iu1>]»  l-i  rnoC  '11irikM<. 
IKnlmiTii  rri>iii  UullctJn  No.  5,  blditon  at  I'ktbolncT. 
llAVAiUn  8iic*'  PlAUtorm*  Aiiio«iftltiin.) 

delicate  canes,  and  it  fn^iaently  happens  that 
through  the  attacks  of  diseiuies  they  are  made 
nnpraductive.  so  that  in  time  they  have  often  been 
replaced  by  other  varii-tlns  with  moro  fiber,  but 
more  resistant  to  disease.  Examplee  of  this  are 
tho  Bourbon  cano  of  the  Weat  Indiw,  the  I^haina 
cane  of  Hawaii,  and  the  Ruppoo  cano  of  Au«tralia. 
Whrn,  hnwi.-ver,  Uieoe  cani-a  meet  with  the  right 
cunditi"n8,  they  are  still  preferred  to  any  otheni. 
With  strong  sunlight,  fertile  soils,  high  tempera- 
ture and  utiiforra  conditions,  nil  of  which  favor 
the  growth  of  the  cane  and  are  not  partleularly 
favorable  to  fungous  peAts,  thcM  canes  are  the 
moat  profjlable.  Good  cane,  as  it  oomec  to  tho 
mill  in  moat  tropical  oonntriea,  contains  up  to  and 
8(>mctimi-8  even  beyond  20  per  cent  of  sucrow, 
averaging  15  to  18  per  cent.  Tlie  extracted  juice 
contains,  under  favorable  eonditionfV  17  to  18  per 
cent  of  sugar. 

It  will  have  b«ea  noted  that  the  amount  of 
extractablc  sugar  depends  on  ita  own  nature  and 
that  of  thit  collateral  produotB,  and  not  altogether 
on  the  structure  of  the  stalk.  Uodem  mills  are  ao 
powerful  and  modern  methoilM  so  elTicient  that  the 
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mgu  extracted  )im  ntachui]  as  hi^  a*  97  per 
cent  of  the  total  sugar  content,  so  that  the  aUsu- 
lote  limit  has  tkwn  very  nt-ariy  renc1»>d.  The 
Monumic  limit  has  en-n  beon  much  mnro  noATly 
reached,  since  th«  «xtr&ction  of  the  \ast  ttaxvs  of 
sUKar  would  be  tiw  co;<tly  to  rvnilur  iL  practiculilo. 
The  average  of  gixx]  mills  is  not  far  belnw  Q5  per 
cent. 

The  importance  to  the  planter  of  nndorHtsniling 
the  diRtributinn  of  the  sucrose  in  thi>  xt-ilk  is  lilno 
shown  by  the  beorini;  this  distrihution  has  on  the 
matt«r  of  harviMling.  Cutting  cIom^  to  thu  (ground 
ramlta  in  saving  more  sugar,  and  it  fntjuently 
happens  that  attention  w  thij!  matu-r  reaiilta  in  s 
material  inrrvaM*  in  thtt  pruOtM  nl  a  Cdot  small  in 
proportion  to  the  pain.  So,  tno.  it  eomntimes  happens 
that  in  certain  xmU  and  amliTcortnin  conditiona, 
when  the  land  afterward  is  tu  be  plowed  and  re- 
planted, it  ia  profitable  to  puU  th«  sUlkx.  in  spile  of 
the  fact  that  the  operation  is  more  cxpensix-e  than 
cntting.  These  details  of  the  management  are  de- 
pt^mlcnl  un  the  fact  that  thi-  lowt-r  p;irt  of  the  ntfillt 
contains  considerable  amounts  of  sucrose.  Aeain.  it 
8enH>timi>3  h^piions  that  the  pinntiiig  and  the  hnr- 
vesting  can  go  on  flimultaneou«1}'  for  months  at  a 
time  Under  such  conditions  it  is  possible  to  socuro 
•ecd-cono  for  the  new  plantint^  from  the  tops  of  the 
cane  that  ifl  beinn  harveflted.  Now  the  Uips,  above 
ft  curtain  (mint  th;it  has  aci-'uralolv  tu  l>c  dL-t-LT- 
mined.  contain  comparatively  little  extraetaWe 
SQcroEio.  The  point  at  which  to  cnt  off  the  t'lp  fur 
seed  purpoHett  therefore  becomes  an  importutit 
nott^^r,  tsifMrcially  as  it  is  prwiikdy  tho  port*  that 
contain  the  less  amount  of  aocar  that  are  particu- 
larly (JoihI  for  wed.  liy  cuttinK  tho  toi>8  too  low, 
tons  of  BUfar  may  be  lost  without  any  correspond- 
ing gain  ti>  the  tiei^. 

(2)  Strurturt  of  Ms  tiulk. — The  nature  and  dis- 
tribution of  the  liber  in  the  stalk  determine  the 
rexistanc^  of  thtu  cane  to  vannna  advor^o  inHuoncMi, 
ao  that  theiie  q  uatitie^  become  of  great  importance. 
If.  owiiiK  to  Ihv  iiiiturn  of  the  fibt-r,  the  stalk  ia 
brittle,  this  fact  will  cause  tho  cane  to  br>;ak  more 
eaaily  dnrinK  wind-storms,  so  that  for  wimly 
locutions  canes  of  this  characti'r  are  urt«uitabk>. 
The  tonjrhnaaa  of  tho  stalk  is  nUo  related  to  the 
acci'At  of  certain  pfM'ti*.  Strong  libroua  varieties 
are  more  resitttant  to  certain  inaect  borers  than 
arv  the  variL'tiui  with  lvi«<  iitx.-r,  m  that,  although 
the  latter  may  be  higher  in  sucrose,  it  is  some- 
times mon*  profilalile  to  grow  the  former.  Where 
tho  attfiL'ks  of  these  pests  are  sevei'v.  tht>  actual 
yield  and  the  profits  may  bo  greater  with  tho 
pnnnr  vurit<ty,  owing  to  tho  fact  tiiat  the  ravages 
of  the  peste  are  leas. 

In  a  somewhat  Himilar  way,  it  appears  that  tho 
infestation  by  certain  fungouN  peats  is  determined, 
to  A  certain  extent,  by  the  iiature  of  the  rind  of 
the  stalk  where  the  fibrous  matter  is  in  excess, 
and,  tho  preHrmcb  of  epidermal  cells  asaii>ting.  tho 
rasiHtance  of  the  cane  to  tho  fiingnuK  pt«tfi  \»  fn  a 
deicre«  proportional  to  the  amount  of  the  6brua8 
mattor  oo  located. 

Another  matter  connected  with  the  atmcture  of 
the  xtalk,  and  ori«  of  great  tiractical  Importance,  ia 


lt«  stu.  By  a  mathematical  lav,  the  larger  tlw 
stalk  the  gTeat«r  strength  will  be  tmpsrt«l  to  it  i 
by  the  distribution  in  its  outer  layers  of  a  gireii 
amonnt  of  flbroa.4  matter.  Further,  the  larger  It 
is.  in  view  of  the  foregoing  fact,  the  more  fpAoe  ia 
available  for  the  storage  of  aucroev  in  the  iatcrior 
tissues.  Henoe.  Tarietits  with  large  atalla  an 
generally  viewed  with  more  favor  than  Umm  with 
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small  stalks.  Certain  varieties  of  cane  prodKe  a 
comparatively  small  number  of  long  staJka.  wlula 
othi>r  vnrii>tieR  b'nd  lo  nrodnce  a  larger  number  of 
shorter  stalks.  It  is  evident  that  thi'Ae  chanetNt 
adapt  the  various  rarietiea  to  varions  eoDdiluaa. 
Short-stalkwd  varieties  are  bettor  ftdftptcd  to  e«rt«ia 
windy  locations. 

Not  only  ii*  the  location  and  dintribotion  of  tbe 
joints  important  in  i)ot«rmining  the  value  of  a 
varii.-ty,  a.t  abovo  mentioned,  bat  tbe  stae,  localioi 
and  germinating  puwvr  of  buds  nntt  ruota  siia- 
atod  si  tho  joints  are  alao  important  factots.  Tbii 
ia  so  [or  two  reasons:  F1n>t,  tho  growth  of  th« 
roots  \a  at  th«  expense  of  the  aucroee  iK«r  by,  so 
that,  if  a  variety  has  a  tendency  to  root  BOiieoofr- 
sarily  at  the  base,  then  the  sugar-yi^  !■  lo—mi. 
Second,  it  ii  th«  nature  of  the  bud  that  detomhiM 
the  value  of  the  cone  for  setxl  purpoaea.  This 
factor  ia  important  in  prapnrtton  to  the  fmravBcy 
of  planting.  In  sxmc  localitk*  ratoooEne  w  4ia- 
pen^-d  with,  ao  that  aCter  each  crop  is  l»rvatl«d 
tho  land  is  at  once  ruplantvd.  In  Btany  lucaliUef 
tbe  cane  is  allowed  to  ratmm  only  onoe  or  twice 
and  then  rvplanted.  Of  couri<e,  in  xucb  localitiw 
tho  question  of  seed  is  one  of  greater  importaaoe 
than  in  thoM  localities  where  the  eane  ratooiM  for 
a  long  series  of  years,  and  \*  not  oft«n  replanted. 

V«ri«tii.'S  of  cane  diHer  to  a  ivmarkable  i-xlcot 
in  respect  to  the  germinating  power  of  their  oyw. 
Ia  some  varieties  eyes  in  any  part  of  the  staJk 
gi^rminat«<  m^idily  ;  in  othe^^  only  those  eyM  mw 
the  top  can  be  relied  on  to  germinate  promptly  ud 
vigorniisly,  and  theao  httt«r  are  by  far  the  man 
numerous  among  the  be«t-yi«tding  rurietieo.  Tbe«, 
itoniL-  variuLivs  gt-rminato  mnch  beit«r  aa  pUnt-caM 
than  as  rutoon,  while  othvr  varieties  show  machlMt 
dilTe.ri^nce  in  thia  nxspect.  The  germinating  powtc 
of  a  variety  depends  on  the  vigor  of  the  bads  aid 
on  the  vigor  of  the  root-tinues  develops)  at  Mcb 
noil».  but  thiK  in  not  the  vhola  of  the  na(t«T.  It 
happens  that  there  are  insects  whose  ^woial  baliitat 
is  tho  buds  of  the  cane-stalk,  and  rceutanw  to  tk« 
attacks  of  these  pests  constitutes  an  important  nait 
of  the  value  of  cane  for  seed  pnrpoeee.  Boda,  otW* 
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I  good,  are  r«ii«]«r«cl  worthlees  by  the  attacks  of 
tiieflepctfts,  »D  th&t  ruttiatMiw  tv  Ihcm  may  di-t'T- 
mine  the  valu«  of  the  cane  for«.>c<d  purpmes  almtHtt 
as  much  a»  thv  prndnctinn  of  riiruroiiit  huds. 

Tho  handling  of  cane  i«  necwMarily  ruugh.  anj 
pTomiiK^nt  hii(j»  are  often  hniiaed  or  broken  durinjf 
th«  handlinf;.  From  this  It  follawa  that  canos  with 
low  flat  buda  are  to  be  preferred  to  thwe  with 
round  and  pruminL-nt  buds.  This  is  vA|>eci<il]y  the 
case  where  the  cane  haa  to  bo  llunied  for  long  dia- 
tancHK,  as  the  eiTwt  of  the  waUr  ia  to  aoftt-n  the 
buds  and  tbey  are  then  mure  easily  rabb«d  off  a& 
th«f  [MK*  ii]c>T\g  the  flame. 

To  prepnro  cane  for  mo^  purpvsM,  It  is  cut  into 
8uctioTi8,  eiR-h  having  one  or  more  buds  which  it  u 
intended  (•hall  ^vrniinut^-  and  )<t<irt  n  nvvr  stCKil. 
While  the  ntw  plant  is  eetabliahing  itaelf,  it  ktowa 
at  the  expi-nete  of  the  fliicr(«o  and  other  matt«TS 
stored  Bp  in  the  cutting.  It  w  important,  there- 
fom,  that  this  »tore  of  food  shall  be  preat^rved  for 
the  tue  of  the  plantlet.  If  the  cano  !»  brittle,  It  U 
likely  to  shatter  when  cot  for  eei'd  ;  that  ia  to  aay, 
the  stroke  of  i\u>  knife  c(itim.-s  t.-;ich  pii-cu  to  «plil  at 
the  end  in  the  manner  faniiliartoev<Tyb«dy  in  chips 
Wf  woi)d  prwiiw-t^I  by  thmaxp.  Thfjtw  cracks  affnrd  an 
opportunity  fur  variiiu!>  or^anisnu  to  enter  the  ctit- 
ting  after  it  is  planted,  and  cause  it  to  decjiy  much 
more  rapiiliy  Ihnn  it  otlierwiiie  wtmld.  For  thia 
reason  a  cane  that  iti  brittle  is  one  that  ia  of  leag 
value  a.<  »N>d  than  one  that  is  not.  For  this  nosoD, 
also,  tho  tops  of  stallut  are  more  valuable  than 
othtT  partA  becanw  they  are  moro  eucctilimt,  «nd 
therefore  le-w  liable  tu  sbattor.  To  avoid  shat- 
t^rini;,  or  even  ciittinir,  it  ia  the  custom  of  mm» 
planters  to  lue  whole  cane  for  seed. 

/yftf/,  — Tho  micruticopic  stnirture  and  the  chem- 
ical corapMition  of  th«  UtavM  dvt«nnine  the 
amount  of  refli»tance  they  will  olfer  to  th«  attacks 
of  thu  various  faniri  that  are  peculiar  to  this  part 
of  the  planl.  Thia  subject  ia  one  that  has  not  yet 
been  snfllcientty  studiMl  to  deti^rmrne  tht>  pnM;iw> 
nature  of  th«  vhHous  ract<?ni,  but  it  is  knnwn  to 
growers  that  certain  varietioa  are  more  iiuiiceptibin 
to  loaf  diaoa»«s  than  othem.  For  oxampli?,  the  yellow 
varieties  aro  more  suscvplible  to  many  leaf  didoasos 
than  the  red  and  grw^a  varieties.  It  in  now  known 
that  the  vartoQB  structures  indicat<>d  vary  to  a 
considerable  extvnt  in  the  dilTerent  varieties,  and 
It  is  reasonable  to  suppose  that  some  of  theao  vari- 
ations are  correlati^  to  resistance  tn  diM^aHO.  Thd 
thickness  nnd  the  chemicjil  composition  of  the  cell 
walls  will  determine  the  r«si»tance  of  the  internal 
cv]U  to  the  dtKtolvinKclTcct  of  parorttic  fungi.  So, 
too,  tho  thickness  of  the  caiicle  and  ita  chemical 
composition  will  determine  the  resistance  to  such 
fungi  ax  ilitHulve  their  way  through  the  cnticle.  No 
doubt  many  of  the  fongi  tba(  enter  the  camvleaf 
do  so  by  wayof  thoKtomata.  His  known  thatthoAo 
vary  in  namber  and  atnictar«  in  the  variooa  varie- 
ties nnd  thus  offer  various  dt'Krc^eK  of  vaao  with 
which  the  parasites  may  enter.  Again,  it  is  through 
the  sbomata  that  a  number  of  thnw*  |>arai)}te»  make 
their  ijiit  for  frncti location.  Here,  again,  the  num- 
ber and  Hie  of  the  openings  determine  the  deffree 
of  rmiRlanoe  to  the  fonnatlon  of  fructifl  cations. 
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Resiat&noe  to  drought  is  largely  a  fsnction  of 
the  leaves,  for  it  ii>  through  the  opentng  and  closing 
of  thestomatic  openings  that  transpiration  is  con- 
trolled. A  varivly  t!mt  pn^raptly  and  elTectnnlly 
closes  its  etomiita  under  dry  ciindition^  iif  one  Ibat, 
othtT  things  Mng  equal,  resists  drought  best. 

At  certain  periods  of  ita  growth,  it  in  ciirtoraary 
in  some  localities  to  strip  the  stalk  of  its  lower 
ioavui  in  order  to  facilitate  the  ripening  proceeKM. 
The  attachment  of  the  leaf  is  a  factor  of  imnor- 
taiiCH  in  this  conii«?ction.  In  some  varieties  the  leaf 
comea  away  with  ease,  and  leaver  a  beneficent  scar, 
while  in  other  varietir«  when  the  leaf  is  removed 
the  cDnnection  i*  euch  that  thorv  is  a  tt>ndc-ncy  to 
tear  away  some  of  the  titu^iie  of  the  stalk,  and  thus 
leave  wounds  which  may  bo  vntvn-d  by  wound- 
parasites  that  work  injury  to  the  cane  in  rf^lucing 
the  sucroM-.  The  attachment  of  the  lenve.8  iaslso 
related  tu  disease  in  another  way.  In  some  varietiBi 
the  ihuath  of  the  leaf  is  so  relati?d  to  the  stalk  as 
to  resiat  the  entrance  of  both  intt^Mit  and  fnngous 
parasiteii,  while  other  varieties  admit  of  the  early 
entrance  of  mois- 
ture and  injurioos 
parnHitcs. 

It  is  the  l.irge- 
leavod  varii'tiei* 
that,  as  a  rule, 
are  tho  mo«t  pro- 
lific, although, nn- 
fortunately,  alno 
generally  the 
moat  subject  to 
disease.  It  ap- 
pears that  the 
rapid  grtiwlh  re- 
sulting in  the  pro- 
duction of  large 
leuvee  ia  more  or 
U'W)  incompatible 
with  the  prtMluc- 
tioa  of  disease- 
Kcii^tnnt  tisMuoi. 

H&H-cr.—Ot  re- 
cent yiiiuv,  the 
structure  of  the 
flower  of  tho cane 
plant  has  awtumMl 
great  im|iort«nce 
becflune  of  the  at- 
tempts to  produc« 
new  canes  by 
croHsing  known 
varieties.  These 
attempts  and  the  remulting  studies  have  disclowd 
a  number  of  very  interesting  facts  with  regard  to 
tho  nnntomy  and  physiology  of  th«  blowtom.  Until 
recent  years  it  was  thought  that  the  bioMoms  of  the 
caae  plant  were  infertile  and  that  Bu<:h  a  thing  as 
a  cane  seedling  was  an  impoasibility.  In  the  Inttvr 
eijtlitiea,  however,  seedling  canes  were  rearnl,  and 
from  that  time  much  proj^rew  has  beet)  made  in  the 
art  of  producing  new  varieties.  In  the  following 
countries  and  in  the  following  order,  approximately, 
the  subject  has  received  attention:  Java.  .Austral in, 
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We»t  Indioe,  Hawaii.  The  making  of  definilucrroBea 
wan  tirat  guccc-asful,  it  ia  tlioii^ht,  in  the  West 
Iniiiw,  Tho  irrealcst  amount  of  this  work  liif  tlius 
far  been  accomplished  in  the  W«st  IndieB,  allhougb 
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it  lias  now  ^cglJn  in  Hawaii  and  elsewhere.  The 
following  facU  havi-  twnn  slowly  (J«vvlo[nfd  : 

The  numbtTof  fertile  aeeda  produci-d  in  a  |ianicle 
of  cano  is  wlativoly  small,  tit  is  th«  oiwo  with 
many  other  gr&saes.  The  Rtrminating  power  is  very 
tranaicut,  Ifuini^  at  a  tnaxlmum  a  few  daya  afltrr 
ripeninff  and  rapidly  decruasing  thereafter  so  that 
at  thp  I'mi  of  a  ft'W  weeWs  it  ia  ofU'n  whijUy  Inst. 
An  examinatiuii  uf  ihe  seeds  of  c<Ln«  diiicliiries  tlie 
itu!t  that  a  large  proportirm  of  them  nro  uhrunkan, 
and  this  aeems  tu  indicate  that  a  \a.Tg^  proportion 
of  thorn  are  s«t  fertilih-il.  Nearly  all  the-  plump 
seeds  germiniate  when  they  are  a  few  daya  old  if 
th'-y  are  Hoaked  in  watjT  for  1;!  hnnrs  and  jilated  in 
a»atnrat«lairof  lOOTahr.  ThL-SL-arc  probably  the 
properly  fertilized  seedji.  It  is  rare  for  certain  vari- 
ctii^«  tr>  product!  fi-rliloiurd  ;  in  fact,  n  lari^o  num- 
ber of  varieties  are  not  yet  known  to  produce  them, 
though  this  may  be  dnc  tn  insutlicient  o)>Bcrva- 
tion.  On  the  other  hand,  it  has  been  establiahiMJ 
by  observation  that  the  polli^n  of  certain  varietiea 
ifl  iocapablL-  of  gi'nnination  and  thi^ri.-f()rL-  of  prop- 
erly fertilizing  the  ovaries.  Tdia  fact  is  deter- 
mioed  by  the  Btructnro  of  tliu  )Hjllvn,  and  by  the 
fgot  that  it  will  fail  to  develop  when  ^iven  the 
pTOpor  oonditions.  In  some  in-^tancofi  the  anthers 
appe&r  never  to  ripen  properly,  ad  they  aro  thin. 
off  color,  and  n<.4ver  ojien  at  all.  On  otht-r  occatiiona 
they  appear  to  contain  poIL-n  mothLT-c<-ll«  only,  ttio 
STOWtn  appearing  to  be  arretted  at  that  rIakb. 
Att«mpta  to  neciire  fitrtilc  m-M  with  anch  anthi-rs 
end  in  failure.  It  ia  possible  tliut  the  method  uf 
propagating  cnno  solely  by  means  of  cnltinjfB  has 
ended  in  a  deterioration  of  the  w*^- producing 
powers,  and  that  perseverance  in  the  elfort  to 
secure  successive  generations  «f  eeLfllini?!  may 
Teacucitate  this  power.  It  is  to  l>e  hoped  that  this 
Is  tbe  cue,  as  it  is  some  »f  th«  very  bust  varietieift 
tliBt  have  apparently  failed  hitherto  to  produce 
good  seed. 

Tbus  far  three  methods  have  been  used  In  tho 
producttOB  of  seedlinga  ;  First,  seed  haa  been  har- 


vested in  a  haphazard  way  from  varictica  tbal  it- 
wan  desiml  to  propazate  This  metliod  has  pro- 
duced a  lurifu  number  uf  tKoinnc:»  wbone  parent- 
age pollen  is  unknown.  Second,  an  attempt  has 
bcwR  made  artilicaliy  to  fertJIiu  owtain  pant- 
clea  by  fft\*ing  them  an  oxeeea  of  pollen  of  a  gJWB 
kind,  such  an  by  placing  n^ar  thorn,  at  the  prvficr 
time,  panicles  of  oth&r  planta,  eitJier  by  remoring 
th«.sc  latter  fn>ui  distant  canea  or  by  preriooalj 
having  planted  the  canes  near  by,  Thw  bos  re- 
i<ult>*d  in  l,hi>  priMln(?t>nn  of  a  coniiderable  nnntler 
of  seedlin^^,  whose  parentage  pollen  ifl  UDeeitain. 
but  k'Hs  .*o  than  by  the  first  niith(»d.  Third,  by  emas- 
culating doHnite  blosAoniH  before  the  rip«ntng  of 
their  jwllen,  and  by  aupplying  fertile  poUea  of 
another  sort  at  the  i»-opor  time.  Owing  to  tlw diffi- 
culty of  act^ompliiihtns  thU  the  number  of  socb 
^^eiiJIinp!  has  thus  far  Vt-n  limited  to  »  few  him- 
dred.  By  far  the  greater  proportion  of  these  hSTe 
ItiK-n  prcHlupjjd  in  the  West  Indies,  notably'  at  the 
experiment  station  of  Harvard  Uniwmity.  wW» 
it  is  said  that  aoveral  hundred  such  croesec  have 
been  made. 

Till!  third  method  is  the  onlyRcientific  one.  and  it 
i>!  probable  that  the  dirT!cuUii>8  will  be  so  mmh  !•«- 
seiK.'d  by  experience  that  it  will  soon  be  poasibte 
to  pnxluco  croiMtut  of  dt'linJto  parentage  with  eaaa. 
As  such  can  then  be  repeated  at  will,  a  dftftniU 
knowk-di:o  of  cane  pedigrees  can  be  establkhed. 
This  will  had  toa(x:urucy  in  the  breedtDK  of  new 
varieties.  It  ia  prnhaMe  that  the  rapidity  of  oor 
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progTMw  in  thiit  direction  will  be  in  proportnnl 
the  accuracy  of  our  knowledge  of  pedigree^  M' 
the  case  witii  other  gDeeies. 

With  regard  to  the  improvement  of  prutit 
varieties  by  thc«e  method.^,  ther«  can  be  no  doobt 
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sboot  the  preat  value  of  the  tmpmvomonU  alreaflf 
uffictvd.  iUpvrta  :<1iuw  tliat  diaeast^reditttant  varie- 
ties have  Ux'ti  pruducLsl,  und  the  nnulyaiB  of  cer- 
tain needlinK^  in  their  first,  secoml  am)  niicceedini; 
res.ni,  indicate  ihat  th«  siierow  contiTil  i>f  atiKiir- 
cane  can  l»  increased  ia  much  the  sjime  way  u« 
illiiHmte<l  in  thb  reocnt  history  of  the  sugar-beut. 

Varuiitt. 

There  lum  been  no  !<ati»factory  atady  at  the 
varicUfH  of  cani-,  nml,  io  corweiiuoncB,  then)  is  no 
s&titifacUiry  Hyfteni  uf  t^liuwilication  of  ih«  varie- 
tic*.  Thadivision  most  usually  spoken  of  by  plant- 
tra,  and  that  whloh  m«y  tht>ri>fore  be  inferiwd  to 
bo  th«  one  they  find 


Mt  and  t>o«t  plowing  is  McompliRhi-'l  with  nt^-nm 
plows,  the  depth  reached  within  economic  iiiatts 
bainf;  eightoi-n  inchtvf  to  tw'>  fwt.  •^omctimuo  ttub- 
Hoil  tools  are  alleged  to  go  below  two  tixt.  bub  that 
i«  rapir.  The  limitatitina  are  oftt-n  dett^rminiyl  by 
the  nature  uf  the  subsoil,  which  in  itome  kicalitit^s 
i»  xtich  that  it  is  inadvisable  to  turn  it  up  to  the 
surface  except  in  small  qtpantities.  in  some  r»loanic 
floil^,  fi>r  examplv,  tbu  iron  compounds  in  the  sub- 
Roil  arc  injurious  to  thi;  growth  of  cnnv. 

i}aod  narface  tillage  aft^r  plowing  pays  aa  well 
with  cane  m  wilh  any  other  crop.  All  th«  labor* 
saving  implements  connectMl  with  big-«cale  agri- 
cnltun-  itro  in  ur<.'  in  some  n'gions. 
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mmt  u»uful,  is  basi-d 
on  the  color  of  the 
etalk,  Tlirt-e  color- 
groups  arL'  rtL'ognized: 
(I)  the  gK^tn  and  yel- 
low gruup,  in  which 
the  stallc  ia  more  or 
leBB  Dniformiy  green 
or  yellow;  (2)  the  red 
group,  in  which  the 
stalk  is  muFG  or  Ims 
uniformly  reddith  in 
color ;  and  (3>  tJie 
strips  Ktouf,  in  which 
th«  stallc  is  motw  or 
leaa  distinctly  striped. 
This  grouping  ia 
wholly,  or  almost 
wholly  arbitrary,  and 
prt^e«<nts  little  to  rev- 
ommi'ntl     it    from    a 

Mcientillc  ^itJindpolnt.  With  the  multiplication  of 
varieties  following  on  tbe  production  of  ntw 
criiKvtLV,  it  it  to  Im  hO]K-d  thut  iniTL-u»^l  knowlndgL- 
will  result  in  improvement*  in  nomenclature.  It  ia 
manifiuit  that  the  color  whc^me  mfnliont-il  abnve 
includes  in  its  *tri[>wd  divii^iiiii  cariM  so  closely 
related  to  each  of  the  other  divisions  as  to  require 
ib*  division  into  two  coii^]tnAt«  purtJi,  e«eh  on  a 
par  with  the  uniformly  colored  divisions.  Many 
ulh>.-r  objections  to  the  aWvu  ttlaAKificution  might 
bo  pointed  out.  The  great  objection  to  the  system 
in  that  it  leads  tn  the  asAumption  that  Klri|)ed 
canes,  for  example,  have  some  important  property 
in  common,  which  is  far  from  being  nooeuarily  the 

CM*. 

Ctilture. 

&n/.— Soil  that  is  good  for  Average  ngriculturat 
porposM  is  good  for  cane.  It  should  be  naturally 
well  drained,  or  if  not,  drainage  shoulil  be  providtd. 
It  is  usual  to  provido  drainage  by  mi-ami  of  opi>n 
ilitchefi.  comparatively  little  cane  land  being 
drained  by  means  of  ti!e^  Soils  naturally  acid  arv 
fretjuvntly  corrected  by  tha  application  of  lime. 
anil  ofti^n  with  very  pmRtable  rwnlts.  Exc«c<lingty 
atony  lands  are  sometimes  profitably  used. 

The  plowing  shoold  be  deep,  the  deeper  the 
better.  S4I  that  thit  deptli  ix  llmit^ol  only  by  the 
kind  of  plow  and  the  natnre  of  tbe  land.  Th?  de«p- 
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fertUiztrg, — i>tabte  manure  is  one  of  the  beet 
fertilizers,  but  it  is  f<vldum  to  bv  had  in  sutUciunt 
tguontity,  and  artificial  manun.-.-^  are  vridely  used. 
Where  animal  triu'Cion  !»  in  us«  there  is  much 
Ktablu  miintiru  plowed  or  harroweil  In.  Whun  com- 
bined with  irrigation,  the  application  of  commer- 
cial manures  mny  bn  rnduc.ti'd  almo«L  to  an  exact 
art.  Cane-planters  e«tablish  thwr  own  standards 
of  manure  valuv,  and  make  contracts  on  th»  batis 
of  their  own  analyses,  Iww  often  making  use  of 
state  fertilieer  control.  The  pronortion  of  the  dif- 
feivnt  el^'menls  uiwd  in  the  fertilizeni  is  Influenced 
to  a  large  extent  by  the  peculiar  nature  of  the 
industry,  which  cnnsLtU  of  extmcltng  from  the 
cropsnd  sending  away  from  tbe  plantation  only 
the  sugar,  a  carbohydrate  coat.iiniiig  none  of  the 
three  most  valuable  elemeota  in  manun>,  namely, 
nitrnge-n,  phosphorus  and  pota-th.  The  burning  of 
the  trash  dextroys  much  nilnigenvus  fertilizer,  but 
the  potash  and  phosphonjus  compounds  remain  on 
the  plantation  fur  future  unn,  nnd  if  they  ar»>  not 
lost  throngh  leaching  may  Im  atilized  over  and  over 
in  duccestivo  crops.  It  follows  that  the  mont  com- 
monly purchasea  ingredient  for  cane-fertilizer  is 
nitnigen.  The  soluble  iirtificinl  fcrtilir.er8  ar«  ap- 
plied in  small  quantities  to  the  surface  nnd  with 
more  or  less  fretiuency.  according  to  the  require- 
ments of  the  crop.  The  leati  soluble  nrtilieial 
manurea.  such  aa  dried  blood  and  lish  refuse,  are 
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spplied  slightly  brlow  the  nrtaet  of  tlic;  mW.  whuru 
the  cooditions  are  fiivurablie  for  their  decomptwi- 
tioR. 

Lime  is  used  sxtoiuively  w  a  manure  in  n&iT\y 
all  cane-erowing  retnons-  H  in  Uflvd  in  isrvv  quan- 
titit.-e  tn  the  mill  and  uppcAnt  in  tho  by-prodsctH, 
vhic)i  are  applied  to  the  Hoit,  mixed  with  other 
ingreili«nts  to  form  ferliliwrx.  Natural  lime  in  tha 
form  of  limestoiitf  is  attio  applit^il.  m  ta  also  qukk- 
hme.  Many  tropical  iioilg  an-  milUcieiilly  riirh  in 
bumtia  to  permit  thu  friw  luu  of  limts  and  it^  ui«e  ia 
b«n«licial  in  connection  with  potash  cimpouiitl!}. 
Recently,  a  modilicattuQ  vf  tho  application  of  lims 
tian  been  recnmmeniled  to  counteract  tht?  acnimii- 
lation  (if  thaii?  funi;i>iu  pests  uf  the  canii  that 
bbabit  the  soil.— the  penU  that  bnve  been  called 
"root-di!w>a»o."  Tn  thi?««  canw  tho  limo  i*  npiilk-d 
nn«talci3d.  or  partially  alaked,  and  ia  applied  only  to 
the  baaea  of  the  ratoon  Btubbh  a  fow  daya  or 
veeks  before  plowing  out  the  latter.  The  after-cul- 
tnre  is  calcultit«il  to  8pr^.-kii  the  lime  throut^h  the 
Bfiil,  and  it  then  exL-rcises  itfi  cuitlomiiry  manurial 
elTects  in  proportion  to  the  perfection  of  the  dia- 
tribiition. 

.S('w/  and  planting. —  The  rowa  of  cane-etools  ara 
Ofiually  four  to  six  feet  upart,  fivo  fcot  being  a 
coniTDOD  distance.  The  aim  in  planting  is  to  pni- 
doce  a  atool  of  cane  at  about  rvery  two  fei't  in  thu 
row.  In  the  hill-gdunLing  s3-«t«ta  the  distances  are 
greater.  The  planting  varies  widely  in  varion« 
rw^ioai*.  according  tcj  tlia  w:iy  thv  twed  is  prepared. 
In  some  tonalities  preat  carGleaaitesa  prevailfl  in  the 
preparntion  of  thn  s-'cA,  ro  thnt  It  m  nvoMuwry  to 
allow  for  the  failure  of  a  lari^  proportion  of  the 
ey«ii.  In  HUch  casrs  thu  planting  in  nearer  together 
toan  when  the  seed  is  more  carefully  prepared  and 
(rives  a  lietti-r  pf^rn-riUire  of  germ  I  nation.  In  any 
case,  it  in  the  general  practice  to  replant  all  the 
failures  xnas  to  secure  aa  even  a  stand  an  po»iihU>. 

The  practice  In  reference  to  »>ed  varies  from 
planting  whole  cane  to  the  planting  of  a  single  uye 
every  oighli'en  inches  to  two  fuet.  It  is  most  com- 
mon to  lay  the  Boed-cane  horizontally  in  a  row.  with 
thu  eyea  facing  laUirally  so  that  inHprontini;  the 
ahoot  from  eacti  eye  grows  at  lirat  horizontally  and 
then  turai  npward.  \s  it  ia  uanal  to  have  mnrn 
than  ono  eyd  on  each  cutting  or  e«t,  thiA  puuition 
gives  all  the  eyee  thv  same  opportunity.  Thu 
method  givea  to  thu  root^  on  the  upper  aitlc  of  the 
cutting  small  onportunlty  to  aucceed,  those  on  the 
mdiKt  side  only  having  a  fair  opportunity.  Another 
method  IK  to  place  the  cuttinga  on  a  slant  of  aboat 
40°,  with  tlin  end  protruding  from  thi>  noil.  Still 
another  methr)d  ia  to  set  the  cuttings  vertically  in 
th«  soil,  with  the  *n<l  protroding,  the  protruding 
end,  of  course,  being  always  tho  upper  end  of  the 
cutting.  Thesfl  latter  methods  are  used  when  the 
CUttiniisaregnjuiM^^l  in  "hills,"  or  when  it  iadir^ired 
to  aecure  a  spepially  good  or  quick  germination. 

In  Tegionit  whiTe  tho  cold  svasun  is  bo  sevoro 
that  all  thecan(>  haa  to  be  cut  before  winter,  the 
planting  i«  Mmetim^ti  done  in  the  j?priiig.  This 
n«CeaaitateS  preuerving  the  cane^tatks  over  winter. 
Thia  is  done  by  a  proce«#  thut  may  be  compan.-^!  to 
the  first  stagiea  of  ensiling.  The  stalks  with  the 


leaves  left  on,  are  cut  and  covere<d  in  some  iray  jtf 
a«  to  keep  them  c«(d  and  nioii^l.  but  not  vrl.  TTi* 
iitalks  are  sumetlmea  laid  in  piles  and  the  trssh  of 
thai  cnn<_'  uKcd  nt  u  cover  to  keep  ant  the  eioem  of 
cold  and  to  ]>revent  too  rapid  evaporation.  Another 
method  is  to  windrow  the  ca&eb  The  stalks,  vitb 
the  leaves  on,  are  luid  on  tho  gniund  bctWDon  the 
rows  and  ao  arranged  that  the  leaves  eonpletdy 
cover  the  stalks.  The  rows  of  stalks  thos  amnged 
ar«  covered  over  by  plowing  fuirows  oa  ettber 
side  and  turning  the  soil  onto  the  cat  canv.  Tba 
covering  \i  complotvd  by  hand.  Where  the  plowing 
cannot  well  bo  donu  because  of  dr^nav.  it  u  cu»- 
tomary  to  complete  the  operation  with  rollere  m  as 
to  pulverize  the  liinip»  and  compact  the  soil  abore 
the  cane-stalka.  When  this  operation  is  favored  by 
thii  Kvaaon,  it  refuIU  in  well-preserved  laed-caae 
for  the  spring-planting.  Often,  however,  Owhtg  to 
th<>  nntttre  of  the  eaaaon,  there  is  a  sev«re  loss  of 
seed-cane  so  treated.  TheM  metboda  all  have  their 
ailrantagei<  and  their  disadvantagea,  altboni^  tha 
most  wrdt'ly  prevailing  practice  ta  that  Bnfc 
detfcrilied. 

The  seud  is  vory  lightly  covorod  whero  irrigation 
is  practiced,  the  covering  being  half  an  Inch  to  one 
inch.  Thi!  covi>nng  ii»  greater  where  cane  is  grown 
with  the  natural  rainfall,  although  evon  h«n>  th<t 
Cdvt^riiig  is  light.  The  germination  and  growth  of 
the  (wx-d  requires  for  Itti  be.-<t  nvult  Atmng  heat, 
and  ntoiflture  represented  by  at  least  two  inches  uf 
rainfall  per  week.  In  region*  where  duaaaea  of 
cane  are  common,  it  is  best  to  preservo  the  euUings 
from  contact  with  any  tnwh  from  the  prerioita 
CTvp  since  trash  is  liable  to  contaminutw  the  new 
crop.  As  the  noetl  ia  usually  cewrod  by  baud,  it  ia 
poasible  to  do  thn  at  a  coniparativelj  small  cot>L 

Of  lat«  yearn  a  practice  of  treating  the  cnttinga 
previous  to  planting  issprin^ngup.  Thlste  owing 
to  the  nttAi'kit  of  a  diiiease  thai  rots  the  eattioga 
before  they  have  oi>portnnity  to  gn>w,  or  at  loa«t 
injures  them  suHic-iently  seriously  to  diminish  the 
stand.  This  trcatmont  cousUta  in  covering  either 
the  end  alone,  or  the  whole  surface  of  the  cutting, 
with  Aome  fungicide.  Tar  i.'*  applied  tn  tbe  enoa 
of  the  cuttinf^a.  or  Bordesus  mixtun}  of  dnoblv 
Htrength  is  umm)  to  soak  tho  cottisga  for  a  few 
minutes  or  a  few  hours.  Such  troatmentii  ara  ■>»- 
leas  unless  the  aeed  itself  ia  car»follr  M>lect>'M),  f.*. 
if  the  cutting  is  already  diMavcd,  eoch  tre&tmfBt 
will  not  aave  it  from  further  ravages  of  the  dis* 
ease  already  estnbl  i.*iu-d.  The  treatment  simply 
prevents  the  rots  present  in  the  mil  attaching 
the  cutting*  as  nonn  as  they  otherwise  would. 

The  selection  of  the  seed  should  bogin  in  the  fleU 
(i.  a.,  the  hcst  cane  should  K-  cot  for  se«d)  and 
continue  through  the  procei»  of  pnr|>arin^  the 
furti.  All  liefwtive  seed  sheiild  bo  discarded  if  the 
liest  and  mojit  profiUiblt-  rc^ult^  are  to  he  secured. 
It  is  best  in  some  localities  to  grow  cane  especially 
fur  seed,  so  that  at  Bovlng  time  tltere  will  b«-  at 
hand  plant-cane  of  the  right  degree  of  maturity. 
The  queftion  of  seed  ia  one  vhose  importaBse  1i 
directly  proportional  to  the  fr<t|ii«ncy  of  plaatlnc. 
Wh«n  thecanecan  be  ra'.oone'l  for  a  longaariaia 
years,  the  securing  of  sulTicient  llrat-clMs  need  h 
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an  fiuy  matter.  Ob  Uw  otIt«r  hand,  when  cane  is 
not  nUNHwd.  tbe  wed  qoMtion  in  of  the  sreateat 
impoitme*. 

SuAmjiunt  eare. — For  the  first  few  monUm  after 
planting,  tlt«  cane  i«  activeljr  cnltivnW.  The  onrn- 
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monoat  tool  in  s  nn^hoi-iie  ctiltirabor.  This  is 
fallowed  l>y  hnyit  with  h.-imi-ho**.  Croa»«ultiva- 
tin){  with  m&chitiMt  lA  nut  much  practice,  and,  in 
coruif<tuuacv,  the  work  of  the  horse  •irmchinM  Id 
cornpleted  by  hand.  The  horse  culttvaton  are 
moAtly  of  the  tmilh  pattern,  but  riec«ntly  diHk- 
cuUlvntoni  hnva  cumt-  inlt)  vu^ul-  and  promiiw 
to  provo  very  umfu\  in  certain  ca^es.  In  one  ma- 
chine UwMO  C'>n.4i)iL  tit  two  tliKkH  run  cm  t>ithi<r  Ride 
of  a  light  beam,  lik«  that  of  a  aitiKlc-furrovr  ]tlow. 
In  regions  where  the  original  tiinUr  was  hcary 
it  oftvn  happenfl  that  for  Fuitic  yean*  the  croji  has  t« 
tn-  cultivated  by  hiuid  thnruirhoul.  Tiii»  ik  i\\mi 
the  CAM  oD  c«rtata  rocky  landit  that  Dcverthc- 
Iftiui  ylM  K(X)d  cropH  of  v^w..  The  object  of  the 
culture  ia  to  kiwp  out  wwIk  and  tu  f^ncourajre 
thi»  growth  of  the  cane.  The  methods  vary  ac- 
cording as  th«  crop  i$  grown  without  or  with 
irrigation.  In  the  latter  ca^  it  i^  necessary  to 
1(lt;)i  the  ruwi*  of  cunt-  at  thi*  bottom  of  a  furrow 
BO  M  to  a€c-omroodate  the  arriKotion  water.  The 
land  u*nally  bwomea  "  coven-d  in "  by  th*'  cane 
at  th»  end  of  faur  to  six  montlut,  and  niKchiD« 
cultivation  then  ceasea. 

Ilarvating  anil  katulling. 

(_'anc  is  hur^FJstcd  by  hand.  Machine  cuttors 
have  been  inTented  and  tried,  but  so  far  no 
maf:hine  haa  bi^n  a  great  »UfC«»*,  It  in  hiinJly 
unsafe  to  iireilict  that  a  cane-harvester  will  yet 
be  invenU'd.  The  oano-knife  and  tht^  machete 
arc  the  tw>l»«  with  which  c»n«  in  cut.  Whore 
ratooning  is  frequent,  the  ratoon-cane  is  »ome- 
iituvit  pullvil  in  ordt;r  to  iwcure  a«  much  Ktalk 
as  poftsible.  The  gain,  however,  is  not  Ereat,  as 
good  cjtteni  leave  very  little  of  the  iilalli  in  the 
ground.  Immudiatvly  sft«r  th«  cjine  is  cut  it  is 
started  for  the  mill  and.  ana  nilc.  is  gniund  within 
twenty-four  houK,  ait.  owing  to  ferrnentation.  Ih« 
BDOnee  content  diminiahM  at  the  rate  of  al>oot  one 
per  out  per  day. 


Hand  labor  is  nuooeMrj-  in  londiog  Iho  cattv  on 
to  the  carriers  that  take  it  to  the  mQl.  The  cut- 
t«r«  lay  the  ittalks  in  rows  after  topping  thi'n. 
The  roaghnesx  of  thu  fields  is  micb  that  a  large  load 
cannot  economically  be  trooeported  over  them,  and 
hcncu  small  loada  are  token  short  distances  to  the 
carriers  which  are  arranged  oa  definite  transporta- 
tion lint»  that  radiate  frum  Lhu  mill  atf  pLTfwtly  aa 
the  conformation  of  tlie  plantation  admits.  These 
inu-nni^iiat*  carrier*  v?iryall  thu  war  from  laborersT 
ahotilders,  through  small  two-mule  sleds  to  carta 
and  wagons  of  sm.ill  capacity.  Thit  |x-rmiiaont  ways 
are  road^,  canals,  wire  cables  or  Humes.  The  roads 
may  be  for  loaraa  of  horses,  mulce,  oxcn.  or  8t«am 
traction-engine*, or  Ihc-y  m.iy  be  niilmodfi  for  Iocih 
racitivevnifine3  hauiinu  lines  of  truclifl,  varyinK  in 
capacity  up  to  twenty  tonM,  Tli«c('inmoiie8tarnin)0!<- 
ment  is  the  litter,  and  much  inuunuity  has  been 
oxercliwd  in  thu  invvotion  of  i-ngiwR,  trnck.i  and 
portable  raila  adapted  t«  thi?  poriMise.  When  the 
cane  lands  arc  qIi^iuk  rivor-haukii  tliu  variout<  creekit 
emptyinc  into  the  river  are  utiliu-d  to  carry  punta, 
and  artificial  canala  for  the  punts  are  aometimefl 
provided.  The  latter  are  as  a  rule  adapted  also  to 
furnish  additional  drainage.  The  punt*  and  togs 
present  no  )M>ciilisr  featiin-«.  The  mill  carriers 
come  to  the  wati^r^tde  and  the  cane  ia  dumped  on 
to  the  carriers  with  thv  aid  uf  marhint^ry,  or  nioni 
often  without.  On  certain  plantations  baving  steep 
Krivlr.-H,  gravity  cabV-cara  are  in  operation,  the 
loaded  cars  at  the  top  of  the  incline  drawing  up  the 
emptiest,  thus  affording  an  economical  power. 
Plantaliona  of  this  charaeter  a,Tv  sometimex  sui»- 

filled  with  flvorhead  eable-eyateniH  for  carrying 
ight, single- wheel  trolleys  Capable  of  taking  Aovf-ra) 
hundredwuiKht  of  cane,    ^te  cane  is  hauled  to  the 
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uppor  trolley-dtation.  attached  to  the  trolley  in 
bandies  of  requisite  siie.  and  sent  by  gravity  to  the 
mill  with  great  xpeeaL  The  trolley  wheeln  are 
packed  back  up  the  hills  on  the  backs  of  mules. 
Where  water  is  abiuiiliint,  the  cane  u  ee»t  dewn  to 
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th«  mill)  in  wonHen  flameR  cnrrring  n  Atn-nm.  ^^vornl 
inehu  deep,  ths  distant  tiumeu  being  V-shapeni  and 
of  twu  boards,  the  mill  flumes  larger  anii  vt  Itirov 
bourdfi. 

Machine  loaders  ard  coming  into  uae  for  trana- 
ft^rriiig  tlitf  bundles  of  cane  from  the  primary  car- 
riew  to  thnwi  on  tho  permanent  ways,  rhaina  or 
wim  coniH  of  tho  ri'ijuiniU-  Ii.<iii^Lh  nra  (iroviJ^d, 
and  theae  aro  faetened  about  the  hundit*  of  can* 
as  thvy  arv  ii.iH:n)hl»d  on  tlio  iirimary  carrit'rs. 
When  theae  hittor  read  tbo  jmrmanent-wny  r,ar- 
riera,  mechanical  luaiivrs  nUwIi  their  tackli'  to  tli*) 
bundled  and  lift  thi<ni  lu  the  truirlcH,  trolleys,  or 
pant<*.  as  Lha  case  may  bi>.  Th^oe  Iciaditr^  nrt)  urii* 
ally  pnrtablB  dt^rricka.  Wh^ro  ;>lantatti>n  railwuys 
are  in  use,  they  often  have  jKvrtalde  derricks 
atlachod  to  trucks.  Thf?c  aru  run  on  to  sidings 
and  froai  thence  the  trucks  of  the  main  train  are 
Loadud  in  »ucci.-.>i»i<>R.  Naturnlly,  all  tliL-  niuclianicul 
contrivanceit  are  In  oae  juBt  in  pro|>ortion  to  th« 
price  of  efficient  lahor.  Whcro  lalmr  is  high  thty 
an  In  more  cwniriion  triJ«  than  whera  it  is  ch(.'a;i. 
In  aome  conntriea  that  produce  much  Buj3;ar  the 
modern  l«bor-«avine  machinua  and  imjilemunts  ar« 
almoBt  unknown.  Tliat  they  will  be  further  jjer- 
fwclwi  find  coiTiL'  into  widtr  utw  is  ciTluin. 

There  are  more  patu-rna  of  unlnadirs  than  of 
luaders.  as  might  he  exiHvtwi  from  th^  f !Wt  that  tlin 
prolilt'ni  issinipkir.  Oneof  llmtrommonL'atunlca'lera 
ia  a  series  of  Hprof^kct  chains  arran;ted  an  a  fram* 
■nd  carrying  at  intiTva!*  ivfr]*ndicuturateel  fingt-rs 
a  foot  in  length.  The  movini;  chainn  are  lowered 
over  tliv  truck  of  ciinu  and  tho  mutiun  of  the  steel 
finders  slides  the  cane  off  on  to  the  mil]  carrit'rg. 
A*  tht-ao  liuKi-rscini  be  raised  «r  lowered  at  will, 
the  cane  can  he  unloaded  to  accommodate  the  spt-ed 
of  tho  oru«h.!ra.  Aniith.T  nnloadfir  consists  of  a  tif- 
toen-foot  mechanical  lint^-r  with  a univenral  move- 
ment. The  end  ta  forked  and  hooki-d  downward, 
8(1  that  the  cane  can  be  raked  off  the  Irucic  on  to 
the  mill  carrier. 

To  prtwluao  sngnr  from  sugar-cane  it  ta  nec&aaary 
to  extract  the  joiee.  purify  it,  and  then  evaporato 
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it  until  the  itiiKar  will  crj^stalli/e.  Formerly  the«e 
oiwrations  were  conducted  with  vi-ry  Himple 
apparatUR,  and  ftveo  now  xuch  crudii  muthodx  8rt> 
in  use  In  the  Isas  progressive  countries.  The  mo§t 


primitiv«i  wooden  or  rtoiiB  roUw*  driven  by  direct 
animal  power,  will  expreea  much  of  tlie  juice  frora 
good  ripu  cano,  and  it  may  bu  ctfnvcatratM  withuot 
purificatiDa  in  simple  open  pans.  Tlie  reaslt  is  • 
poor  sugar,  much  mo]a.<Dica,  and  tlw  extractioa  of 
only  a  part  uf  the  ougar,  much  of  it  renuining  in 
the  baga.<tfie  and  going  to  wast«.   Tlw  tnoRt  perfect 
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mills  are  only  improvcmvnts  of  this  eii 
Tilt  use  of  more  imwrrfnl  ndk're  m.u  ^„l  ;.:... 
impruvi-mL-nl:  thi-u  came  tbc  multiplication  of  the 
rollers,  not  only  becaii-se  the  repeat*^!  pmwiaici 
would  n'rtinvo  mor'U  juici^  fruiii  the  already  pnssed 
fiber,  but  because  between  the  cnuhings  the 
could  be  tn^ati^d  with  hot  liquids,  that  on 
romovcd  by  th«  next  set  of  rollere  left  tbe 
crose  in  a  more  dilute  solution  in  the 
Tlio  amount  of  moiKtiim  that  ia  left  In  the 
ea.<<.se  in  det«rm!ntHl  hy  the  pn«w*Bre;  the  amount 
of  sugar  Ih  determined,  however,  by  Xh.a  con- 
centration of  the  solution  of  sncnae  ta  thai 
moisliirfl. 

Shrfrliling  and  cniAinn.  —  Endlofs  eariMn. 
several  feet  wide,  receivo  tho  stallM  and  elevate 
them  twelve  to  tifteen  feet  and  dump  them  into  a 
shniddinjr  ma(.diine  or  \t»  cqulralent.  Here  tbe 
cane^talks  are  turn  into  fragments  by  revoliriiig 
cylinders  thnt  unnn^what  rnKmblo  a  peg-d( 
threshing  machine  in  their  action.  The  «a»e 
m«nt8  pasa  without  further  alteration  to  tbe 
Bet  of  rul]i;r».  ThtMu  three  corrognted  ated 
are  set  to  prew  out  about  three-fonrtlia  of 
.sucrose,  an  oiieration  ejuily  [mtwlMe  with  Uie  hast 
millM.  The  liber  or  bagasse  frutn  these  rollen  b 
miiceraterl  during  about  two  minutea.  aa  it  panM 
on  carriers  to  the  wM'ond  rollifra,  tbo  mi 
liquid  being  tho  heated  juice  from  the  final 
of  rollen  u»<:d  at  about  1^0°  Fahr.,  and  spn} 
at  the  rate  of  about  aix  csbic  feet  per  mistttc. 
About  10  ])erccnt  more  of  tho  aacrone  u  preoaed 
from  the  macerated  kagaue  as  it  pu»e«  thnnwli 
the  second  set  of  rollers,  which  arv  like  tba  first  la 
action.  These  operutiofia  are  repeated  between  tke 
second  and  third  seta  of  rolkm.  except  that 
macerating  liquid  in  hot  water  in  this  caae. 
third  rolli-ra  extract  another  3  to  4  per  cut' 
sucrose. 

The  bagasse  from  the  third  rollers  is  carried  to 
the  fumaoes  and  it,  mechanically  damped  tale 
them  at  a  rate  that  can  be  regulated,  ao  Uwt  f 
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poidils  axOHB  may  be  sav^d  to  supjily  any  defl- 
fitaej  Uut  may  occur  vrhun  richer  cane  is  boing 
snidiad.  Thf  uv>^rHgk<  am'nint  nf  bajjuwe  produced 
fsralllM  ftuftieiont  fut'l  to  keep  11[>  steam  for  the 
mill.  Witb  rich  canv  llii.*ru  muy  t>c  ft  ilclicicncy  of 
bSKsaae,  which  compels  the  use  of  aome  other  kind 
of  fuel. 

Purifying  the  jui»y. — The  mixed  juice*  ara 
Rtr:ilniMl  and  then  hcjitwj  by  hpinc  paiwed  at  once 
through  a  super-he3U>d  strain  nUiiLtor.  with  the 
rojnJt  that  some  of  th«  coapjlable  matter  is  thufl 
cDARuIated  and  tho  romsindur  rvrKlcml  mvn 
f-aMvpt'M*!  to  iiuritication  by  the  addition  of  fretitily 
ilukixj  limc!.  which  cuiutituU^  thv  m-xi  ofKTulior. 
The  lime-water  is  addtw]  in  meujtnrec]  qnantiti«s. 
accoriiing  t<i  tbv  onrnpoKitinn  of  the  jiiic4i,  and  at  a 
tempiiratuire  of  nearly  212°,  this  tieing  lh)>  tt^tuper- 
«tar«  at  which  th«  maximum  purilication  ia 
BKQTed.  The  impurilii?d  soUle  rapidlr,  or  ri«u  as  a 
Beam  or  "blanket,"  and  thfi  jakv,  ofti^n  furtheT 
piirifi«d  by  boiling  ur  xkiniming.  ia  drawn  olf 
into  the  evaporatintr  pans.  The  blanket  and  pre- 
cipjtattt  go  to  thfi  liltvr  prf>»««.  whi-ro  thw  rie- 
mainiag  juice  b  prefwiad  out  thruugh  a  long 
Hri«s  of  cloth  Alters.  Each  t^U'^rnvnt  of  tho  filter 
prees  is  a  metal  frame  with  iu  accompanying 
cloth  BItor.  The  pr<^wiuri!  is  applirHl  tu  the  whole 
series  at  once,  ubuuIIj  by  mGann  of  ecnvB,  Tlie 
filtered  jnice  kow  to  thfi  evajwrBtors.  The  reoulting 
filtr<itt>.  known  ue  pnw<-cakt*.  in  um^i  Ui  form 
fertiliiKr  for  the  cane-flelds.  It  ia  rich  ia  lime  and 
nitrogen. 

If  the  evaporating  plant  bHAks  dovn,  ther«  is 
diuigur  of  Iwin^  juice  through  fL-rmt-ntution.  This 
is  preventerl  by  the  ii»e  of  antiseptics,  such  as 
forniald"hydH. 

Cvnrrntralhn. — Tho  juice  is  concentratad  in  a 
series  of  evaporating  pana  encloa«>d  M-parnti>ly  in 
vnouumw  of  varying  degrw*.  that  of  tht-  fir^t  pan 
((1-inch  vacuuml  being  I«m  than  that  of  the  second 
(l->inch  vacuum),  and  that  of  Uil-  third  Iwing 
nearly  the  hi;;hest  that  can  he  practically  main- 
taintnl  by  large  pumping  machinery  (2&-  to  2&-inch 
vacuum).  Th«M  p^ns  are  raistrd  an  a  high  plat- 
form HO  that  tho  lat^^r  o]H<ratioTui  may  take  ndvati- 
tagt?  of  th»  force  of  gravity.  The  jirndiiel  of  th« 
evaporating  proct;«s,  known  as  roaMtecnit^,  is  a 
thick,  grainy  mu«a  composed  of  crystalliivd  sugar 
and  raolasacs. 

CnjufaUhiiliiiii. — The  oiwratlon  of  converting 
the  sucrose  into  the  crystalline  form  in  which  it  is 
■old,  undw  tht>  namo  of  8Ugnr.  is  carri«>«1  ont  in 
what  is  known  as  tlie  vacuitm  pan,  u  cawt-irun 
cylinder  with  a  conical  bottom  and  dumiMl  top,  the 
bottom  containing  tho  pan  and  its  coils  of  stvutn- 
pipe  for  heating  the  syrup  and  a|)|iaratue  for  krep- 
ing  the  iHtlllng  msw  in  motion,  und  thi-  top  bring 
supplied  witli  large  delivery  pipes  for  the  vapors 
which  must  mnvo  otT  jtlowly  sn  an  to  pravvnt  syrup 
entrainment.  The  higheet  poastble  vacuam  most  be 
availahle  in  the  pan,  and  it  mnnt  be  nnder  complete 
control,  **>  that  the  temperatnrt'  of  the  lioiling  can 
be  promptly  altwn-d  as  rrtjuia-^j  during  the  crystal- 
lisation of  the  sugar.  This  latter  opcnition  follows 
the  known  lawsof  crystallixation.  in  that  the  pres- 
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cue*  of  cry«Wl»  in  a  crystal lixalilc  .tyrup  hjis  much 
to  do  with  the  formation  of  new  oni<s,  and  in  that 
the  pribU'nrc  in  a  tiyrup  of  a  multitude  of  minute 
crystals  determines  tho  accretion  of  farther  sugar 
on  these  crystals  as  a  ba^.  \a  the  syrup  ap- 
proachG;<  the  ncci;seary  consistency,  small  Kumpios 
are  drawn  off  and  tested  for  physical  properties, — 
grain.  con!'i«t*<ncy  and  the  lik*.  Thi-  uiiproacb  of 
the  boiling  msinA  to  this  point  is  controlled  bj 
varying  ihv  vnciium  and  tompvratur^,  and  by  add- 
ing more  aynip,  this  latter  being  derived  from  the 
mulusiui^H.  .\t  the  proper  momont  tho  "boiling"  la 
"struck";  that  is,  the  mossccuito  ia  delivered  from 
the  biiltuni  of  the  pan  through  n  valve  at  aa  low  a 
temperature  as  poesiblt.  pari,  however,  being  luft 
in  tihu  pan  .is  a  basii  for  the  next  boiling.  Through- 
out ail  tho  appiinilits  fur  uonccntrating  ond 
OTystaltizing  the  syrup,  are  placed  vacuum  gag«a 
and  temperature  eafce«>  sod  strongly  glrjied  iKt'k- 
hol«fl  are  provided  for  viewing  the  diiferent  pro- 
cesses. 

The  proper  manipulation  of  the  vaconm  pan 
di^ti^rmint^  not  only  how  much  Rugar  is  awutmI  by 
the  oentriTugals  from  the  mus(MH.'uite.  Iiul  the  oaae 
with  which  it  may  be  done.  Improperly  grained 
sugar  may  bo  dilticult  or  oven  impoeeible  of  n-pa- 
r»lion  in  the  cfntrifugals.  The  amnutit  nf  sugar 
that  cry»4talliie«  out,  and  the  rapidity  of  thv  crys- 
ta.IIizatioa,  depend  also  on  temperature  and  the 
perfcctiim  of  the  purlticAtion  of  the  juice.  Gummy 
mattertt  nut  removed  from  the  juice,  for  Hxample, 
may  di-lay  or  pruvent  crystal!  Izat ion  of  part  of  the 
ancVose.  The  maseeeuite  may  contain  as  tow  an  5 
pur  cent  of  water.  Tho  Cajoled  mLifl!K.-cuLte  is  dried 
in  centrifugal  machines  about  thirty  inches  in 
diameter,  run  at  the  rate  of  fiOfl  to  1.300  revolu- 
tions  ((er  minute,  1,000  Iwing  Standard  for  thirty- 
inch  machines.  Tho  sugar  passes  down  from  the 
centriftigala  m  "first"  sugiar  and,  nft«r  weiring, 
is  at  once  bugged. 

Bassinff. — For  this  operation  the  sugar  is  somo- 
times  elevated  again  and  spouted  on  lo  more  or  less 
automatic  weighing  machine.**.  The  bagninto  which 
it  is  spouted  are  sewe<l  by  miurhinery,  being  carriM) 
in  Buooeauon  on  a  huritental  carrier  so  that  the 
free  upper  endti  pw»  a  horiiontatly 'acting  R«wing> 
machine  ne*dle. 

ifofaiiK^.— Tho  molMSes  extracted  by  the  ceo- 
trif ugals  ia  cooled  and  al  lowed  to  stand  days,  weeks 
or  even  monllis,  the  re.iiilt  being  that  a  further 
amount  of  sngarcrystalliie*  out,  yielding  "second" 
and  even  "third"  sn gars,  .\cconiing  to  the  com* 
pletenesg  of  th«  eryfllalliiing,  Uie  molsuscfi  in  rich 
or  iMMir  in  saccharine  substance.  With  the  beet 
work  so  little  sUliisblc  sacchariav  matter  rtmaina 
that  the  meJaseee  ia  thrown  away,  or  at  best  is 
used  for  feritliJier  because  of  the  mineral  matter  It 
contains  in  solution.  Where  the  crystulliiation  is 
imiKiffeet,  mnlaMVJi  of  commercial  valnn  is  a  sec- 
ondary produet  and  may  W  markt>ted  at  such,  or 
be  converted  intA  rum  or  alcohol.  With  the  reduc- 
tion of  the  duty  on  denatured  alcohol,  rooentlf 
eoacttd  by  (.'ongreea,  more  attention  is  being  given 
to  the  tnanufactnre  of  such  alcohol  from  the  puurer 
gradm  of  molasaeai. 
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EneinU*. 

Thf  sugar-cane  crop  is  eobject  to  the  deproda- 
ilniM  of  animEtiA,  insncU  nm]  fiinfj^no?  purtiHites. 
0!  the  antmiil  ywnXs  the  rat  is  ihv  must  iinportuRt. 
It  is  combated  by  the  usual  meaiw,  and,  b^sidea,  ia 
foujfhl  by  Hre  ami  thy  nionKiWi*e'.  When  hnrning 
off  trash  it  is  possible  toentrap  theratsof  infeflted 
fields  in  a  circle  of  tiK.  This  i»  jtomuUmes  done 
moAt  ttucc^aefuliy.  Ojiinion  in  divided  as  tt>  the 
mGHijdDae.  Thf  drawliac'k  to  it-^  introdnetinn  is 
thfi  fact  that  it  attacks  poultry  and  native  hinla 
ami  u>;efiil  Hmall  animals.  Ily  icnme  theee  liepreda- 
tiunti  are  rL'ckuned  itiurt.'  than  tn  uirHi.'t  anytrc'iHl  it 
may  do  in  dealroyinR  rats.  There  ia  no  way  of 
exterminating  the  rn'mgoow,  once  it  is  introdnciMl. 

Iiutrlg.  -The  tit^tof  inawt  enemiea  of  the  cane 
is  a  rather  rwrniid:iMf  (me.  The  wontt  are  the  hor- 
ers.  for  the  most  part  the  larva?  of  beetles.  These 
&w  fought  hy  h»n()-]tickinK  and  hy  .^griculttiral 
methods,  siich  us  tha  rotation  vt  LT^ps,  or  th«  r«<t- 
in(t  of  the  land,  «r  the  use  of  fire  in  destTiiying  the 
"rotten"  cano-stalkn,  which  at  considerable  6):|>eniift 
are  t)omt-timt.-e  Kathtired  together  and  baro«d  in 
heapB.  BiTLTrt  arc  scmielimtw  haiid-pifktHi  at  a  cctst 
of  hundreds  of  dolUrii  per  annum,  tkrcasionally 
trap-crojis  arp  nsed.  i.  e-,  crn[m  .ire  pknbvl  at  times 
calculated  to  attract  the  Ixtrerit  and  art-  Ihvn  cut 
green  and  diistroyod  by  fire*.  In  some  repiona  one 
of  tho  principal  Items  of  oxpdnditurt*  in  connMtinn 
with  barveatini:  is  that  connected  vith  tho  control 
of  boron). 

More  than  twenty  heetW,  ai'veral  anttt,  several 
tle»,  about  thirty  liulti^ritit^  and  muth^  numerniii* 
bngB.  hoppers,  aphides  and  wales,  and  several 
gra«ihopp«ni  and  crtrki-t»  attack  cane.  Mit«a  of 
various  Kinds  are  trouWeaome. 

In  tiKhtinn  tht<  init^•ct  p«aU  varioos  m«thodB  aro 
employed.    ^Vhe^e   band   metbuda    aru   iLpplivable 


they  arv  ueed.  The  use  of  iiuecticidee  b  for  tke 
mo;;l  port  out  of  the  question,  the  crop  being  M 
extcneive  and  bulky,  and  impenetrable.  Tbe  iotro> 
duction  of  in:4trct  anil  other  parasitea  baa  bcci 
attended  with  markod  suim-«u(  in  some  tnMaooei^ 
and  work  in  this  line  continnm  lo  promiM  well 

Strippin);  ia  closely  related  to  ci>rtaici  iasMt 
yists,  aa  it  favors  some  and  hinders  others,  Tlua 
IS  one  of  the  reasons  for  the  great  diversity  of 
oi>iiiion  am!  practice  in  connection  with  strippirC' 
The  li'af-hoppers  are  being  fought  succcMriilly  in 
Hawaii  hy  the  introduction  of  insect  paraaitea  and 
priMlJiewni*  inm>ct8. 

The  underground  parts  of  the  cane  plant  are 
«ttack<.-<l  by  a  groat  variety  of  friM-liTing  and 
parasitic  nem&lodei^  and  it  hu  been  rvceatlj 
shuwn  that  their  attacks  are  a  poteot  factor  in 
various  root  diseases.  The  attacka  of  Ibe  paraaitM 
cauMt  galU.  These  worms  can  be  cambattfd  wtlj 
by  a^riirultursl  methods,  one  of  tlm  chii'f  of  wkirh 
is  a  method  of  culture  tiiat  oxpotrtss  the  soil  as 
mnch  AX  po^ibl^t  to  the  action  of  air  and  ranltj^ 

Di*e«tet.-  Twonty-five  to  thirty  fusgotB  pe<*»  «( 
th«  cane  are  known,  wme  of  these  being  tae  moat 
wide-tupreod  and  di'ftnicLive  of  all  tbo  pMts  of  tke 
crop.  Of  theiK-,  two  of  the  moft  aertotu,  nanelj 
seTeh  and  ginriming,  are  not  known  to  do  bstUmb 
damage  in  the  United  States  or  Ha  ponowiiMn, 
MiJAt  of  the  nlhcra  aro  probably  aa  pmnknt  m 
American  plant«tioo8  as  elM>wb«re,  doe  ngwd 
b«iuK  bad  to  climate  and  other  local  eondiUoifc 
The  fallowing  iso  list  of  the  fangons  diseaaeeot 
cane  somewhat  in  the  order  of  their  si  iliiiiilliiw 
Root  diseases,  rind  disease,  aereh,  pineapple  dlwaw^ 
red-rot,  top-rot.  smnt,  rust  and  Tarions  leaf  nl 
leaf-Ah«nth  dimrflMM. 

The  nature  of  the  cane  crop  preclodea  tke  ii»  «f 
ftingicidw  fixcvpt  in  connec^cm  with  Ibc  robi  tltal 
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attack  t^e  outtings  afler  plaiitin){.  Here  fungicii1t!S 
tiomo  into  plav  Ait  explnined  oa  pa;;a  60(i.  Thft 
remainder  or  the  pest«  arc  fought  hy  mndiflcationa 
of  aitriciiltiiml  practiced.  Where  the  (leHta  are 
abundant  it  is  generally  lulvic^iibb  to  burn  over 
the  fieldi*  afttsr  each  crop  in  removed.  Thwregulta 
in  the  itiMlruclion  of  a  vast  amount  of  dist^awd 
malertal  that  wuuld  otherwise  remain  to  infest  tba 
BiiccfH^inf;  crop.  Whiire  the  fufsta  are  tiwt  preva- 
lent, tho  plowing  in  of  such  r«fuM>  i«  ptTmri*»il>le. 
Ttia  dudtructiifO  of  infected  cone  of  all  kinds  ia 
EuOftiinL-s  accompHshcd  by  piw>«ing  it  throtii^h  tliu 
mill  at  conveni<;nt  times,  as  at  the  end  of  the  week 
whero  thu  run  'u  a  wwkly  one,  TIih  crushing  and 
heat  kill  everything  thus  treated  and  it  wemK  prut)- 
■bio  thnt  this  method  will  comfl  into  wider  use. 
It  is  pnt>ailil«  that  in  a  largo  mill,  it  wocld  pay  to 
tnuiiitiiio  a  hiduII  8et  of  r'lli^ni  for  this  purpose. 

Carcfal  att^ntiun  to  thu-  »e<;d,  ite  »t'l<»:tii<n  in  thu 
field  and  its  careful  preparation  and  planting, 
conntitutvA  a  xtrong  di^ft-nsi;  against  ihi-iti!  peau. 
Special  plows  and  uther  tonU  h;ive  li>>«.'ii  devixed 
for  UKO  in  fighting  the<iB  enetni«8.  ijuicklime  ia 
used  ae  a  aoll  fungicide. 

Liieralure. 

Culture :  I^on  Oolson,  Culture  et  ladtiBtrie  de  la 
Cannei  Sucre(HawaiE  and  Reunion).  Second  BdHimi, 
ixii,  4;U,iUu«trated. Paris.  ChalUreul  (1905);  Noel 
Doftrr,  Sngar  and  Sugar-can-',  viii.  39.^i,  illustrated. 
Manch«et«r,  N.  Kodg«>rUd4t.n) ;  Wilhi>ImKriigi>r,  Daa 
!{uck<.T-rohr  und  evine  Ktiltor,  &W.  illuMtratvd, 
Mttgdfburg  (18991;  W.  C.  Stubiw.  Sugar-Cunc, 
tlat<in  Rouge  ll>!'^)i  KuUetinn  of  the,  Kxperiment 
Stations  of  Java.  Gust  and  West,  Mcdt-dLvlingL'n  and 
Kagok  te  IVkalongon.  Hawaiian  Sugar  Planters'  Kx- 
perimi?nt  Statton,  Iiouiaiana,  Cuba  anil  Porto  R'wa 
Experiment  Station»i,  Ithtieh  Im|)erial  Department 
of  Agriculture,  Barbidiwi.  Fansautptiiti:  BnJIetina 
of  Barber,  Cobb,  Howard,  Jan«e,  Lewlon-lirain, 
Tryon,  Wakker,  Went,  hffct  jifsts  and  ncmatudfa: 
Bulletins  of  C«bb.  Com8t(Lick.Ko!>tiK,  Perkinj*.  Tryon. 
et  al.  Manafactun:  P.  Von  Kieroliet,  l/industrie 
Sacrif^rw  aux  fctal«-Uni«.  Brocht  ( IWl):  11.  Friiling 
£  J. Schulz.  Anidttung zur  Unter8ut!hungder  fiirilen 
Zuckarinduatrie  in  hatracht  kommt^ndL^n  rohmat«r- 
ifilon,  prodokt^.  nfrbcn-produktij.  und  htilfdnabttan- 
z<!]i,  I'ifth  F!dition,  xii.  TA)Tt,  illuMrateti,  Braun- 
schweig (10<K) ;  Herbert  Myrick,  The  .Ymeriean 
Sugar  Industry,  viii.  232,  Orange  Judd  Companv, 
Vow  York  (19001;  H.  I-.  Rnth.  fJuidcto  Uii-  l-ilwraturo 
of  Sugar.  159.  London  (IffiK));  W.  L.  Itasa.  Sugar 
Manufactore.  New  York  (1900) ;  H.  Claawwn  and 
Barti.  Pic  Zuckerfahrikation,  B.  G.  Toubner,  Leip- 
zig and  Berlin  ;  J.  (i.  M'lnto^h,  Tho  Technology  of 
Sugar,  xlv.  108,  llluatrntol.  P.  Van  Not«trand.  New 
York :  .'\.  Rumpler.  jVuafiihrlichea  llandbueh  der 
Zuckerfabrikation,  Brauniichwelg,  F.  Verwi^g  & 
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SDTIFLOWER.    Hrlianthu*  annu-U*.  Linn.    Cbn- 
pofitm.    Fig.  837. 

Dy  A.  31.  TeaSyck. 

The  BunllDwer  ia  a  native,  annual  planU  tbp  eeeda 
of  which  are  uaed  for  bird  and  [njultry  food,  and 
to  soma  extent  for  atock-food  and  far  th«  manu- 
faeturs  of  oil.  Thu  «ntini  plant  ia  aim  usod  for 
feeding  dry  and  fur  emtiiing.  The  aeeda  of  the 
Iargi>-iteed<H!  varii-ty  are  aold  in  Ratwia  aft  pea- 
nuts are  eold  in  thia  country,  except  that  they  are 
tu  be  tiatcn  raw,  Tho  Bt«mfl  ana  SliO  feet  nigh, 
rough-huiry.  often  mottled;  leaves  4-12  inches 
long,  broadly  ovata,  acuta,  and  the  loW4>r  cordate, 
caanwly  8errat«, 
roughen  lK)th  sides; 
flower -hi-ajis  3-t> 
incbes  wide  in  wild 
Kpociratna,  often  14- 
22  inches  in  culti- 
vated Hpei-imcns. 

Although  the  Kun- 
tlowftr  is  native  in 
K  ftnsa^  and  thf^ 
(ireat  Plains  region 
from  N'ebrut«ka  lu 
Mexico,  it  has  re- 
ceived Utile  develop- 
ment by  culture  as 
a  farm  crop  in  thia 
country.  TIip  Ameri- 
can Indians  culti- 
vated and  dcvclopud 
it,  uaing  the  f^e«i 
for  food  and  to 
make  oil  which  they 
HM'A  on  their  hair. 
These  cultivated 
varieties  were  first 
introduced  into  Eu- 
rope shout  the  mid- 
dle of  the  .sixteenth 
eeritury.  In  western  g„„,^„  ,  „^i.Zhh4  -«.-«). 
Kuropfl  and  .Imt-nea 

the  plant  haa  been  grown  i:liie[ly  for  ornamtintal 
pnrpoMB,  or  occMionally  for  poultry  food,  and,  ex- 
cept in  recent  yean,  ha^  hardly  rij«D  to  tho  dignity 
of  a  farm  crop;  bat  in  KuMia.  euntiower  bc«o  haa 
come  into  gcnenil  u.-w  a»  a  .staple  article  of  human 
food  and  for  the  pr»dnctiun  of  oil,  which  rctembtes 
olivuoil  and  which  i«  iiHi>d  in  rooking  and  for  other 
domwlic  purpiiwjg  in  that  cnuntry.  In  rect^nt  yeam 
aomo  exportation  of  this  oil  ia  being  made  from 
Itu»>*ia  to  other  countrie*.  In  Ruaiiia  the  plant  has 
come  to  he  extensively  cultivateil ;  improved  va- 
rietiefl  hnvc  been  develojieil.  iirid  the  bwt  varletii«t 
now  groMrn  in  the  United  ittatea  are  those  intro- 
duw"i  friim  that  connlry.  The  crop  ia  al»o  grown 
extenaively  in  India  and  Egypt. 

SnnRom'fm  have  a  wido  adaptability,  and  cnnld 
he  grown  «uc«e8sfally  throagboat  a  large  port  of 
the  conntry.  For  growing  on  a  coniRiurcial  scale, 
however,  the  Ohio  valley  and  Kansaa  and  Mioaonri 
aeem  to  lie  be.it  adapted,  f^nflowar  need  Is  rery 
rich  In  fat  and  protein,  containing  four  to  fiv? 
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%Uam  tfB  moch  fat  ax  corn  and  more  protein  than 
aay  of  the  c«real  crainR.  In  prtitein,  it  compares 
well  with  piuw.  uowiKfaM  a.iiil  itoylivanit. 

Varietiee. 

Afliia  from  the  wmmon  aunflower,  two  other 
rarivtims  uru  gruwn  in  thi»  cvunLry.  Tbu  lureyst 
rtowrred  uf  the  three  is  the  Black  (rintit.  in  which 
thtJ  heai]*  may  rp.acJi  a  A\Ami-tt;r  of  twenty-two 
inches.  In  thu  M:Lmniiith  KuHKian  the  heiul«  may 
rwaeh  a  width  nf  twenty  inches.  The  sottds  at  tho 
former  are  alviut  throe-cighlhjt  nf  (in  inch  ion/i, 
anij  Mack ;  the  B^ds  of  the  latter  ar«  alightly 
longer,  und  hvar  dark  tttrii^ee. 

Siii,  —Sunflowers  may  be  ijrown  saccesafutly  on 
any  goitd  corn  land  in  Ihnse  status  which  ar<.>  K'.-'t 
a/lapl*d  for  griiwinjf  curn.  Far  Ihts  [ar);ust  cpoiifl 
the  land  should  he  fertile,  and  especiftlly  rich  in 
humus  and  nitrogen.  The  cri^p  exhausts  th«  nitro- 
gen of  the  Hoi]  in  prndiicinR  the  larRe  amnnnt  of 
(irottiin  stored  in  tlif  ai^vti,  thitu^h  the  must  valu- 
able conatititent  of  the  plant,  the  oil,  is  furmed 
ilurin^  growth  from  the  eltmi-nta  carbon,  hydrogen 
and  oxyfjan,  which  &Tv  iW(!uriw)  hy  tlw  pliint  frum 
the  wat<r  and  the  air  without  diminishing  the  fer- 
tility of  the  moil.  Tbu  crop  has  suvceedtd  on  alkali 
soil  in  California. 

Plantinff.  — Sunllowera  should  he  planted  at  tibuut 
the  name  time  an  com,  though  somewhat  earlier 
plnnting  in  nafe,  na  «Mght  fnuita  ar«  not  injiiriniiR 
to  the  young  plants,  'th^  seod  ni!iy  Iw  planli^cl  with 
A  grain  drill  or  drill  plantt^r  in  rows  thnjij  to  three 
and  one-half  feet  apart.  U*iii«ily  to  inj^ure  a  good 
stand  thl^  tuxtla  are  liruin"^!  thf>^  to  fi'ur  incliw* 
apart  in  the  drills,  und  laliT  iht^  platit*  are  thinnt'd 
to  tweWft  to  eighteen  inches  apart  in  the  row. 
The  »ewl  im  planted  in  a  wull-prtijian-d  seed-bwl,  a 
littie  ah-xllowtT  than  com  wonid  be  planted  under 
similar  condili'ms.  Siic  to  twelv*  pounds  of  seed 
per  acre  are  aaed.  Shallow  cultivation  in  given, 
and  the  HuUat^uent  care  \a  much  the  «ame  an  fur 
corn.  It  is  udvtHcd  tu  remove  all  but  three  or  four 
heads  per  plant  when  the  plants  are  in  binora,  in 
order  that  th«<  best  duvelopmcnt  m^iy  he  ttecuml. 

Hameiling,  Ikrejhing  and  tthriiig. 

The  Bunrtower  heads  should  be  harvested  before 
the  80'^  are  fully  r\\tv.  ;V.i  swn  as  the  seeds  are 
ripe  they  begin  to  Bhutter.  and  before  the  crop  is 
nnatcire  it  is  likely  to  Im  damafced  by  birdtt  whirh 
gather  in  docks  to  fea«t  on  the  ricli  Heeds.  \» 
ordinarily  gathered  tho  seeds  will  not  be  dry 
enough  to  »holl  and  atoro,  hut  the.  hondn  Khnuld  b>:< 
cured  for  a  week  or  so  before  thr>>shing  or  shell- 
ing. If  only  a  atnall  quantity  i.s  growti  the  htadc 
may  be  spre-id  out  on  the  ham  floor  or  in  a  loft  or 
.*hed.  At  tht!  Kansas  Kxpi'riment  t>t»ticin  h.is  been 
followed  the  plan  of  (;uttiag  off  the  head))  with  a 
sickle  or  corn  kiiift>  and  putting  them  in  shallow 
windrowit  in  the  field  for  several  days,  when  they 
are  hauled  in  and  threshed  or  ^ored  in  Isrire  pile«<- 
More  or  Itnu  loi»  attends  tbo  handling  of  the  crop 
in  this  way, 


There  seemn  to  be  no  satiafactoTT  or  ecoDocnicsl 
method  of  thr<«hing  oot  the  ae«>I.  Often  tha  aeedi 
are  shelled  oat  by  hand,  or  they  may  be  poandMl 
out  with  a  flail.  Some  farmew  construct  a  wooden 
dl«k  or  wheel  arrangomenl,  hung  and  o|wral«d  ii 
the  same  way  b&  the  ordinary  grind«t<Hi&.  The 
sidui  of  the  dixk  are  drivun  very  full  of  nails, 
attainat  which  the  suntTower  heads  lire  bcld  as  the 
dii^k  revdlvi.-,*,  thus  removing  tho  m-rds  iiQickty. 
These  methods  are  slow  and  cumliersorae.  Although 
the  writtir  hat)  not  .leen  it  tried,  it  seems  prutnble 
that  when  th«  heads  are  fully  dried  th?  s«edi  may 
be  thr&thed  out  by  the  ordinary  grain  separator. 
At  Icufit  Home  cheap  and  mum  rapid  mclbud  must 
be  found  for  han'estiag  and  handling  the  crop  be- 
fore it  cniL  he  grown  succe!<«fully  in  a  Urge  way. 

If  the  feed  is  fully  dry  when  it  i«  thrBslwd  it 
may  bo  8tor<^  safely  in  large  bins,  bnt  if  tite  tuadt 
are  yet  gre^n  and  the  seeds  not  fully  (try  wheo 
threithed,  th^  Ae<^  mnst  be  spread  oot  and  dri#d 
before  storing  in  lurgi-  quantititA  Ofttin  the  m^ 
may  be  stored  safely  in  sac^ks,  barrels  ur  small 
blatt  l)efor>*  fully  dry.  Fermentation  mual  be 
avoided,  otherwise  the  quality  of  the  oil  will  bl 
lowered. 

Yid<i. 

By  tho  r)|M>rts  of  farmers  who  have  ^on 
the  crop,  an  average  yield  appears  to  he  1,009 
to  LlitW  jmnnds  of  seed  per  acre.  W.  8.  Deu 
reports  a  yield  on  his  farm  of  2.2SO  pcmnda  of 
seed  per  acrt*  in  IS9 1,  while  otbor  growers  mport 
yiutds  as  low  as  600  pounds  p«r  aero.  The  yi»U* 
of  green  matter  per  acre  is  four  to  fire  tona. 
The  averago  w«ight  of  •  bushel  of  ae«d  is  aboot 
thirty  pnnnda. 

1'm». 

Ffrdinif. — No  exjH'rimenUi  !n  feeding  suflow«r 
seed  to  stock  have  been  published  bj  uiy  of  oar 
cxporimtint  statiooii.  Some  experimenta  were  made 
several  year*  a^o  In  Maine,  Vttmont,  and  at  mmb* 
of  the  Canadian  experiment  farms  in  ensiliag  saB- 
flower  heads  in  rombinatitin  with  oilier  crops,  and 
feeding  the  silage,  but,  on  the  whole,  the  molta  ot 
tlii.*stt  exiH'rimenttt  aeem  to  h.ive  ht^n  anaatiafa^ 
tory.  Ity  the  reportii  received,  so  far  as  aunflowv 
su>i^  has  b<^o^  f^^l  by  farmers  in  this  coontrjr  tb» 
remits  have  been  satisfactory.  The  whole  M*d 
ground  and  fed  with  other  graiae  makes  a  rich 
and  palatable  food  for  growing  and  fattenJilg 
stock.  If  sunflower  Peed  can  he  prodnced  in  adB- 
ciwnt  (luantity  and  cheaply  cnoagfa,  it  ahonM  be- 
come a  valnable  feed  for  stock  in  this  cQuntry.  In 
RusHia,  the  Htalks  of  the  plant  are  groaml  np  and 
fed  as  roughage  to  horsea,  cattle  ana  sheep. 

In  thft  manufacture  of  mnHoweroil,  "oU-aUw* 
is  left  as  a  by-product,  and  meal  made  from  tbr  oil- 
cake makes  an  excellent  food  for  stock.  The  cake 
is  rich  in  protein  and  oil  and  Is  well  rolbbed  by 
stock. 

Ri^xTt/nn  mijiurf.—Thd  Rtriiertson  mixtura  iia 
combination  of  curn,  sunflower  beads  and  bnal 
bcamt  in  the  form  of  ailage.  is  the  proportioa  ot 
one-half  acre  of  snnflower  heads  to  two  aeiH  of 
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broftd  beans  and  corn.  The  com  snil  bvam  are 
harp«flt«d  wlutn  the  com  in  tha  ear  is  beginning  to 
g\iw,  Fifty  itoDndx  of  Ihk  mixture  may  take  the 
place  of  Chu  corn  ailace  in  the  ration,  ngtng  atotit 
four  pounds  li-^  grain  than  ordinarily  ;rii«e  with 
the  Cfim  ailaee.   [See  Bean.  DtkkuI,  p.  212.] 

Oy.— The  !imall-*eede«l  variety  U  prtiferrwl  for 
the  manufacture  of  oil.  When  eold-pre?wed,  a  vfl- 
li)*',  fiWM>t  oil  w  8i>ciirBd  that  is  conaiik-red  «iua] 
to  olire  or  almond  oil  fur  lalilo  iin«.  If  this  nai- 
due  or  "oil-cak*"  fe  warm-pre^nwi  it  yielda  an  nil 
that  u  necful  for  tijchlinj;  pur[M>i*ec  and  fop  wool- 
len-dreaBinK.  candle-  ami  »oBp-nuking.  Th«  iwr- 
ccutsKn  n(  oil  ranjipft  frnrn  l,"i  to  iW. 

Jferfici'nf.— Sunllower  iseed  also  hjw  (wini*  mwUci- 
nal  Hue,  When  ground  and  mixed  with  other  fiK»d 
ItPxliKrUi  and  fi-d  to  nnimalit  it  ira|irov(«  their 
digestion  and  keeps  them  in  gixxl  phytfioul  condi- 
tiwn.  Thr  cr^'UH'l  »"-'J  '■''  "^a'd  to  W  Ufn^  exten- 
sively aa  an  iniportiint  constituent  of  condition 
pnwilvm  and  ntdck-rMxlA. 

rajjrr  ffliirf /rVxT.— Sunflower  stems  &re  mtwl  for 
fuel,  thnDffh  they  would  make  exfellent  pa|>er  stuff 
and  yitdd  a  fine  Hher  if  indiiftriM  wnre  developed 
thua  to  utilize  them. 

CbmffWTf  ifl/  ttnius  of  Ihx  crop. 

Up  to  this  time  sunflower  «»d  has  been  uned 
mainly  for  poultry  fowl  and  in  the  muntifactiireof 
■tock-food.  For  these  parposes  the  limited  amount 
grown  han  uKunlly  found  a  ready  naii;  at  an  aver- 
age  price  uf  aliout  two  cvntji  per  jxmnd.  .Sunflow- 
en  may  ha  grcv/n  nt  ahout  the  name  cont  per  acre 
as  corn,  but  by  the  niethenlii  now  vmjiloyed  the  har- 
vettting  and  Uirei^hing  of  KonlliiH'i'r  itt^i  in  a  rather 
slow  anJ  cxpunnivL-  proixwt.  and  until  bcLt«r  metSi- 
oda  .ind  improved  machinery  far  handling  the  crop 
are  M!cur«d,  it  ia  not  pnu^ticable  to  grow  aunflow- 
era  on  a  larp-  scale. 

Literaiurr. 

The  Iwat  publication  on  thu  aundowcr  which  tht- 
writer  has  seen  is  Balletin  No.  60  of  the  Division 
of  nhemiatry.  United  States  Department  of  Agri- 
culluri'.  ThiK  hulVtin  hait  bevn  utted  In  th?  prHpa- 
rstion  of  this  article. 

SWEET-POTATO.    li»mnv  [iatata*.  I'oir.    (fi.n- 
viilru*,  flaitifiu,  I. inn.    Hntatria   ttiuli*,  (!holiy.) 

By  .If.  U.  ITfliff. 

The  HweeUpotuto  ia  an  edible  tuberous  root. 
much  valni:^  in  thin  country,  especially  in  the 
southern  state«,  wh<-rw  it  in  a  maplo^  It  \*  nsed 
chi«lly  for  human  food  a<  a  table  roj^table.  for 
cannint;  and  for  pies.  It  ia  more  valuablu  fur 
stock-fimd  than  the  Irish  potato  bticause  of  its  high 
content  of  fat.  Hugar  (4-4>  per  cent)  and  starch 
(16~18  per  cent).  Hogs  can  tw  turnt^il  tn  thie  patch 
and  will  root  out  the  swoet-potatoes  for  themselves. 
The  8weet-|K>lalrt  ia  nomotimw  f«i  to  entile  and 
hoTMS,  for  which  purpoae  it  w  sliced. 

liiiB  plant  bvlongD  to  the  morning-glory  family. 
Th«  trailing  vine  closely  resembles  some  of  the 
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wild  specie)),  tuipecially  tpomiFa  pandurata,  and  it 
\£  dittlcult  lu  diittinguixh  the  latter  when  it  growm 
ail  a  wued  in  the  sweet-potato  pati'heK.  '['he  tluwers, 
which  aro  rarely  proilueed  in  the  North,  n-iuirahle 
very  cloeely  tho«e  of  the  cotnmin  farietics  of 
morning-glory,  but  arv  smaller.  The  leavte  are 
o  vat  .-cordate,  uso- 
ally   JV"  gular  or 

lolied.  petioted   and  

excp^ingly  varia-  /  ~^^Ay  ^9W^  l-^ • 
ble;  the  jwdnnclos  j'^^B^H^  VW''  '1-^' 
e<|aal  or  excevd  the 
petioles,  several-  I'^s. 
ttowereil,  the  corcl- 
las  one  to  two 
inches  wide.  The 
flow  H re  are 
plish,  3 
each  peiJuncle  or 
branches  of  the 
pc^ancle;  atamens 
5:  pistil  1.  ripening 
into  a  pod  wUn 
four  l-M-itdiMl  cclU. 
The  nativity  uf 
the  BWe<;t -potato  \a 
unknown,  but  it  is 
probably  tropical  America,  It  wait  cultivated  in 
the  tropics  of  both  hemispheres  when  authentic 
records  began.  DeC'Aiidolle  inclines  to  an  American 
origin.  Tha  aroc^  Ipomira  Hatnliis  ta  nowhere 
known  in  a  wild  atHtri(;in&l  state  ;  it  has  lieen  8Ug- 
gejit<-d  that  it  may  be  a  dorivativ»  of  some  oth*r 
species,  se  l.fiulijriala.  Safford  saw  models  of  th« 
flweet-potato  in  Lhu  pre-hiatoric  Yunta  graves  of 
Ancon,  Peru,  which  exhibited  the  pentagonal  form 
often  Been  in  certain  varietieji. 

Dittrilmtivti. 

Tlic  awo^t  -  ptato  1#  «i»ertially  an  American 
crop,  but  it  is  now  in  cullivatien  in  many  of  the 
i^landtt  of  the  Pacilic.  Some  of  ihu  varivticM  in 
cultivation  in  the  United  States  have  come  back 
from  China.  Comraorcially,  the  northern  limit  of 
i!weet-iiotato-cutturo  on  the  Atlantic  ciust  of 
America  is  about  the  middle  of  \ew  Jersi-y.  ThiH 
line,  extended  weatwnrd,  banly  takiiui  in  Mnthem 
Ohio  and  Kansas.  At  MnwAtine  iHlund  in  the  Missie- 
aippi  river  and  in  curtain  other  warm,  Mndy  soile 
from  ther«  southward,  a  few  diatriclfl  compcto  with 
the  aonthem  groirera.  Sweiit-pfltato-eullurtt  pmcti* 
cnlty  di«ipi>eftr>i  on  the  Rucky  muunUiin  plat«au 
and  the  arid  regions  of  the  We^l.  except  in  irri- 
gated  aandy  soils  far  to  th«  aouthwnnl,  a»  In 
Mtithnm  New  Mexico,  Arizona  and  in  ralifornia. 
The  crop  ia  grown  estensively  in  eoutliern  Cali- 
forniti  under  irrigation,  both  in  the  Imperial  val- 
ley and  in  the  Los  Angeles  diatrlct.  It  if  also 
grown  umlt-r  irrigation  on  mmii  aandy  soils  of  the 
lower  San  Joaquin,  especially  near  Herci^d  and  At- 
wat«r,  and  U)  a  limittnj  oxti.*nt  nt  other  points  in 
th»  great  interior  valley  of  Califoniia.  The  crop 
does  not  appear  to  be  a-lapU-d  to  the  cool  nighU 
and  dry  atmotphere  of  the  Kocky  mcmntain  plateau. 
or  (he  great  haain,  or  even  ia  the  higher  parts  of 
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AmoniL  and  Califomia.  in  spite  of  tti«  fact  that 
tho  Uitnl  hi'itt  is  mnru  thnn  umple  nnil  the  wnrin 
aand/ »u)]h  mupjilj'  i<i>.'ii1  voml ilionK,  wilh  irri|f»tiuii 
watirr  to  maintain  thii  soil  iiioiatutx-.  i?wi*t-potat*)- 
cultnrF,  thLTufurvi  evua  in  tliv  wurm  purt;t  of  arid 
America  \a  imniied  commcreially  only  at  a  few 
points.  Swwt-iHitat(>e»  may  hi*  frrowri  in  thL-norlh- 
Bfii  KtateH  by  careful  attention,  but  neither  the 
qiidlity  n«r  ifip  i|U]inLity  <if  the  crop  is  Batlttfactory 
when  compari'cl  with  that  of  th«  South. 

Accordinj;  to  the  Twelfth  Oeniiua,  the  aweet- 
potatu  is  the  mo?it  extcnaivcly  grown  vegetable 
ill  tliio  United  St.ivti>fl,  next  tn  the  Iri»b  |K>tato.  In 
1899  il.  was  n-pnrlcd  liy  1.001.877  farmers,  or 
more  than  one-tliinl  of  tha  nuirilter  reporting  Irish 
potAtiNL'H.  Th(-  ai-ri'aKi',  inL-ludin^j  that  of  yams,  was 
KlT.-llT.  iind  tht  viilua  nf  the  crop  in  ISD!)  was 
$19,S7B.21H).  The  five  leading  Btati-3  in  productii>n 
were  North  tljirxliiia,  Georgia,  Virginia.  Alabama 
and  South  Canrlina.  Thuy  imidnccii  Tiil  pitr  coiit 
of  till'  agKri'catc  crop.  Guorgia.  North  Cnrolina. 
Alabama.  f^ouLh  Carolina  and  Texas  cultivated,  in 
th#  opclwr  mwiiod.  "0,020.  6S.7*>.  50.8tjr..  ^IS.Hai. 
4:i,r>'>l  acres,  which  constitatwi  52.(>  per  ct-nt  of 
tho  i»cri>ngo  of  tho  crop  of  1S99.  Th<r  nciv-nK*  of 
the  south  Atlantic  division  wna  49.1  per  cent 
of  tbf  total;  the  south  centr.il.  '^X'.t;  the  north 
central,  6.2;  tho  north  Atiantic,  4.5,  and  tho 
w^tern  division  only  0.3. 

Culture. 

CHraatf.—ne  8W(<et~pot9to  demands,  for  hcst 
rtHtiltN,  a  rather  witrm,  moift  cliaiatc  in  thf 
prnwinii  fwason.  An  idoal  sciwon  is  one  which  baa 
m«]fient  (*howera  from  .\pril  and  May,  whitn  the 
crop  is  plantt^.  into  July  or  early  in  Au^tubL;  then 
whan  the  crop  is  tnataring  in  .\ugii»t  and  Sentcm- 
Iwr,  rathur  dry  weather  Bhoiikl  fnllow.  This  ia 
particularly  true  of  the  much-grown  Yellow  Jersey 
typo  of  aweet-pi»tato,  which  \a  r«tariled  hy  droufiht 
before  thu  pliinLt  nrt-  estalilbhed  and  requires  con- 
siderable moisture  for  |»ri)iMT  growth.  On  the  other 
hand,  cold  TAina  on  t'w  y>>iLng  plants  are  objection- 
sWe.  North  of  t'l  ■  cot  ton-pro  win  jt  dintricts  heat 
seemx  to  be  tik'  impiirtiint  and  fro(]iiciitl/  liiekiiig 
r^uiremcnt.  In  th«  cotton-belt,  however,  tha  tem- 
perature cunditiuns  aro  moru  favorable. 

SkiiL  -  The  Hwe«t-pntato  likes  n  warm,  sandy 
«iil  that  is  Well  draineil  and  v/vl\  ai-mted.  Mjjht 
s^ndy  noils  m^iy  sometimes  be  benefited  by  artifi- 
cial drainntn-  if  the  .iiiiwoil  bh  olnwly  periiiona.  The 
highest  yields  are  oftwii  »w!urt«l  on  flunily  kniilln  (tn 
which  corn  would  lire  or  bum,  and  other  cropa 
suffer  from  lack  of  water.  New,  cleared  land  on 
which  a  crop  of  corn  ban  been  grown  raises  6nc 
crops  of  Bwe« l-ixitatocs,  Sacceiwrul  crops  are  often 
in'own  on  Hoibi  that  are  not  ideal,  providei]  they 
lid  on  liill  xlniHUt  and  &re  otherwide  exceptionally 
well  drnined.  The  rod  clay  hilla  in  thu  Pi«lmont 
TogioB  of  th<^  .\tlantic  and  Culf  states  grow  good 
cropa,  ilthough,  ns  »  ralo,  commc-rciai  cultivntian  ia 
not  «tt«mpted  iin  these  eoik.  Some  clays  are 
cmmblr  and  grainy  no  that  they  allow  the  necea- 
ury  aeration,  and  the  drou^ty  character  of  tha 
•oil  Ritty  prove  favorable. 


FertUiiert. — The  Rweet-potAto  ii  wpaeially  m 

eoptihli^  to  arlificial  fertiliaerv  and  maaoras,  tad  m 
druughty  soih  where  weak  vtB»-KTOWtb  it  liktlf 
thoy  should  bo  cmplvyod.  Humus  m  wBcntial.  For 
old  land,  growers  soRietirotsi  haul  pine  lesTM  or 
"wooflft  tra.ih'"  to  the  fields  in  the  wint**r  and  plow 
it  under  to  supply  humus.  Lii;ht  straw  nuuiare  b 
very  favorabln.  Crim«on  ckiver  8od  i»  wipwially 
valuaUle  for  this  pnrpoee  when  old  land  ia  to  w 
used.  If  used  &a  a  cover-crop,  crimson  cktrcr 
nhuuM  bo  plo\\>cd  under  when  it  has  made  half  Ha 
growth.  (!ow|ie3»  ant  excellent,  but  they  diaiBl^ 
l^rstc  rather  too  rapidly ;  &nd  while  the  cowpea 
land  works  up  well  in  th«  spring,  it  doea  not  retaia 
ils  humus  thrtJii^h  th«  ttttijion  wi  we!'  as  tha  elovef. 
As  a  rule,  the  cou*|H>as  should  be  left  on  the  gmwid, 
or  perhiip!!,  pastured  by  \iogi,  and  plowed  nitdor  ia 
the  spring  two  or  three  W(<cks  before  plantisi;. 
Kye  plowed  under  when  it  is  juat  shootiae  ialo 
\mail  is  al»o  excellent,  th'ingh  by  no  moans  as  good 
as  the  clover,  [i^ee  below,  under  Preparation  of  the 
land.] 

fiaee  in  the  rotalian. — Sweet- potatoes  do  v«ry 
well  afl«r  com,  cantuloupoM,  tomntMMi  nod  most 
other  Hold  and  garden  crope,  with  the  exceptioa, 
perhaps,  of  root  crops.  In  general,  planting  aft«4^ 
fall-du);  root  crojH  is  not  tu  be  recommeoded. 
Com,  melons,  tomatoes  and  certain  otlier  cropa 
giv^  an  opi«irtuiiity  for  sowing  crimnoo  clover  at 
iheir  last  cultivation,  and  there  is  nothing  better 
for  tho  Hweet -potato  crop  than  to  plow  anttpr  crtni- 
son  clover  when  it  is  abont  nix  or  eij^ht  inchM 
hiirh.  Karly  dug  potntocfi  and  «ar]v  harvestod 
vegetablo  crop*  cun  b«  cleared  from  ttte  land  ank 
crim»»n  clover  sown.  Cowpeai  may  he  sown  tn  the 
same  way,  but  for  the  later  cropa  this  is  not  ao 
desirable. 

With  hpn\*y  inannring  and  fertilisinf;  8wee^ 
potatoes  can  be  grown  on  the  same  land  for  w%xt»I 
yearfl  with  good  results,  tiui  this  practicu  is  not  t« 
bo  rocommcndod.  The  writer  has  had  eicvlleat 
crops  for  three  years  in  snooeaetion,  bat  gvnurallj 
the  wcond  crop  has  hem  the  beat.  This  ia  dotibt* 
less  the  result  of  the  accomalation  of  manani  and 
{(•jX\\\7js'.r  from  the  previous  crop.  The  third  crop 
tiogins  to  feel  slightly  the  injnrioua  effect  of  c«&- 
tinuons  cropping.  Out-  evi!  of  eucccnive  crop  of 
swcct-potntops  on  the  ^ame  land  is  that  too  fitiie 
opportunity  is  afforded  for  covrr-croiw  and  for  tba 
addition  of  humUH.  Swe«t-putatu  vint«  decay  m 
comptelely  that  they  add  little  hnmus  to  the  loiL 
With  early  dng  swt<i>t-|Hitiitcic«,  however,  especially 
toward  the  South,  crimson  clover  or  rye,  or  ev»a 
winter  onta,  can  be  sown  to  aappty  ors&Dtc  aattor. 

PrcpariUifm  tif  IIk  land.  —As  a  rola,  Ter;  deop 
plowing  is  not  best  for  swcet-potatow.  TV  com- 
mercial demands  nrv  for  u  short,  thkk  root  m 
nearly  round  an  pomiblo,  and  deep  prvpantiofi, 
though  increit«lng  the  total  yield,  tends  to  mak« 
long  roots.  On  the  averafi^e,  five  or  sis  incfaM  may 
be  regarded  as  tho  proper  depth,  although  Nvaa 
inch^«  woold  answer  rerj  well ;  some  groweni  pr»- 
fer  to  plow  only  thre«  or  four  inchc*.  The  plowfaig 
should  be  done  shortly  after  the  land  cotnea  hito 
condition  in  the  spring ;  u  tha  mnet-potato  ij  n 
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iotiMuiiv-o  mone.T  (to|>,  it  is  often  poAsihle  to  select 
tbe  mciat  favorul>li'  timt-  for  plowitif;  for  thin  crop. 
When  the  soil  ivachcs  a  certain  condition.  ncitWr 
two  vfBt  nor  too  dry.  it  cruniWt*  nicvly  beforp  thu 
plowuid  harrowa dawn  into  a  fino  Rurd(3n  condition. 
^neo  iha  KWMt-potnto  plant«  have  to  bo  tnLii!u 
plant«d  into  the  aoil,  Bpwially  tint>  iiroparatioa  is 
retioirvtj.  It  isfwldnm  ufc  topdntimnt^-  thv  harrow- 
ing (if  awoet-piilBto  land.  A  spiki-^LiRtth  huirow 
nhnuM  l>e  mn  oTf.r  th»  land  tha  ssme  d:ij  that  it  is 
pIou-iMl.  thoruui^lily  puli'^rizing  tht>  «urf;icu.  In 
certain  very  light  ssmdy  soil  bent  adapted  to  awaet- 
potfttwjt,  thn  prcpoTAt  ion  1h  ko  KimplA  ;iTid  t<-njty  thnt 
no  special  car*  li  required.  Put  many  sandy  soils 
have  eDou^h  clay  in  them  to  hake  ana  form  cluda, 
and  bencc  need  cnroful  attt-ntion. 

After  thfi  field  is  plowt^d  and  harrowed,  the  fertil- 
ixi^r  cnn  bo  dritlM  in,  or  tovn  ItrourlcaAt  if  it  ia 
dixNirecl  to  diiiIcg  a  Ur(;e  application.  The  writer 
atiHi  I,2()0  pounds  per  acrfi,  S(>"l  poiindic  of  which  is 
drillod  in  after  the  harrowing,  Thia  m  done  prefer- 
ably at  IttOflt  two  WL-cks  befori}  plantiiii;*  so  that, 
if  poiwiblfi  ont-  or  two  raiiia  will  intervene,  thor- 
oughly diiwolving  and  dilTuKing  the  cHUHtic  parts  of 
this  fcrtiliwr.  If  tlHri-  »  a  rain  sufficient  to  wet 
down  the  plowed  land,  and  this  in  particularly  deair- 
,able  at  thlH  time,  nft  noon  aa  the  anil  cnmeji  into 
coadition  it  in  thoroughly  and  deeply  harrowed  with 
&  diflk-harrow  or  one  of  the  cutaway  or  npading 
harrows.  Thu  dink  is  thvn  follow*^  either  at  once 
or  in  a  short  time  by  the  acme,  spike-tooth  or  some 
(urfacc  pulvpriKini: harrow.  I.and  in  thiscondition, 
Unely  pulverixed  and  full  uf  moistura,  ia  ready  to 
rcxiKt  any  r^niinfinl>Ii>  droafjrht.  and  tha  pinntft  can 
be  set  out  in  nil  but  the  moHt  intensely  dry  weather. 
A  wrtjk  or  two  K-fons  planting  tiint,  furrows  throe 
to  five  inches  dcwp  should  be  ran  with  a  Dne-horse 
plow.  The  distance  may  ha  three  feet  six  inches 
ia  four  feci,  or  vwa  itliKhtly  more.  In  these  fur- 
rows. 400  pounds  per  acre  of  commercial  fertiliwjr 
\»  applied.  Thist  can  1»  put  in  mnnt  wtononiii-ally 
with  one  of  the  tittle  dii^tributers  of  the  wheel- 
barrow type.  The  m.innr«  can  then  be  dintribatttd 
in  tho  tKtttom  of  tho  furrow.  The  quantity  of 
manure  naturally  Tariea:  the  aTerse«  would  he  a 
strip  fiinr  incb^fl  wide  and  one  inch  deep.  If  the 
manure  ia  light  and  strawy,  of  course  the  depth 
would  h«  greater. 

I R  appiyi  n)f  such  a  quantity  of  nanare  an  average 
forkful  rv'achpa  three  or  four  feet  in  tho  drill,  aad 
the  amount  und  per  acre  ts  about  eight  tons.  The 
manure  can  be  applied  previous  to  plowing.  It  may 
be  spread  on  crimson  clover  sod  in  the  fall,  with 
eicultent  reaotts,  or  it  may  be  distribnted  on  the 
^onnd  in  the  winter.  Care  ahould  Im  taken,  bow- 
«V4ir,  not  tit  haul  heavy  It/aia  over  the  land  when  it 
is  very  wet.  Moat  sweeUpotato-Kroweni  pri-f^r  to 
put  th<!  manure  in  the  furrow  andpr  the  cri>p.  The 
(ffealer  f^onomy  of  fall  and  winter  distribution  in 
laborand  tv^amn  if*ari  ar^iinivni  fortheluttcrmctbod. 
If  uosMiblif.  thedrilbtxhould  be  opeUKl.the  fertilizer 
and  manure  appliiH)  and  thenaridi:i4be<tdKd  ovxrtho 
fertilin^n  hy  a  one-home  plow  (he  same  day,  unions 
the  soil  ia  very  moist.  In  dry  waathi<r  it  ia  alfto 
neccaaary  to  bed  ap  tho  ridgM  wvoral  <Uya  before 


plantiniT.  while  in  a  tolerably  moUt,  time  planting 
can  prucised  at  oiiou  after  b«ddbK> 

Siartinjt  the  plmiit  (Pigs.  8.19-840.—  While  th« 
preparation  of  the  aoil  U  in  pro^rew.  the  pnipuga- 
tion  of  the  plants  should  be  prix-eedinf;.  Sweet- 
potato  planta  cnn  be  purchsM-d  in  qunntity,  and 
Acme  gntvfrn  prvf«r  to  buy  them  from  men  who 
make  a  buainett  of  fiTOwinii;  the  plants.  Formi^rly, 
in  the  eouthcrn  etatcs  part«  of  the  sweet-potato 
routa  were  aometim&t  cat  and  plantMl  aft«r  the 
m«!thod  commonly  us«j  for  Iri*h  potatoes.  As  a 
rule,  however,  planta  are  grown  in  the  hotbed, 
pulled  from  the  polatoea  whnn  thfty  ar»>  thi>  prciprr 
site  and  transplanted  into  the  field.  The  propagation 
of  these  plants  in  the  hotbed  becomes  onu  of  the 
important  fcnlurva  of  the  Rowing  of  this  crop. 
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Pia.  m.  Bsdlioa  iwMt'VotJitoM  OB  a  laq*  fli«  hotbel, 
twenty  twi  In  widlb.  Hwaetpauiova  i«ai  on  tirnr  IsahM 
of  iiM  mill  am  r<ii*ml  Iwo  ilirlin  dMp. 

Ordinarily,  the  inmall  potatoes,  three-foorlhs  inch 
to  about  one  and  thiwo-fonrtha  incboti  in  dinmctftr, 
are  stored  separately  and  oro  used  as  sc«d-roota. 
Generally  the  seoil-roota  are  aaveil  from  the  ordinary 
crop  and  more  or  leas  sclcclion  is  practict^  by  cboo** 
ing  the  short,  smooth  shapely  roots,  or.  at  any  rate, 
byrojectinji  tho  mistthaix-n.  ribbivl  orcroolcc<d  |>otn- 
lOGB.  "  SI  ip-eeed  "  ia  generally  preferred  to  "  seed- 
roola  "  saved  from  the  crop.  This  is  produced  by  tak- 
ing entlingrt  from  young  vinos,  vftr)'ing  in  length 
from  eight  to  ten  inches  np  to  twenty  incht%»,  and 
thun  avoiding  fungoun  diM^aHi-ti  which  are  ciu-ricd 
overon  the  root*.  "i51ip-seed"i3alsosilppcBed  tobe 
more  vigorous  and  pri>ilui"tivi'.  U.'tually  "slipiipoj" 
may  bring  nearly  double  the  price  of  uniinary  "seed- 
rootfl."  This  i»  particularly  true  in  New  Jenwy, 
Maryland  and  ^Wwhcr^t,  whor<:'  propagation  from 
cutt  ings  ia  not  so  eaay  as  it  ia  further  aouth  where 
therv  ii*  a  lungi^r  m^aiim.  In  the  Simth,  it  is  not 
unusual  for  a  man  who  is  to  plant  ten  acres  of 
sweet -poLitoea  to  bed  a  h.irrel  or  two  of  roots, 
plant  a  couple  of  acres  and  then  maku  cuttings  for 
the  remainder  of  the  crop,  Th^e  cnttings  may 
coniiat  of  two  or  throe  jointa  of  the  vin^  with  a 
single  leaf  on  the  upper  joint,  or,  possibly,  of  a 
longer  pie<^e.  When  Khorl  cuttings  are  uawi  thoy 
arc  set  out  just  like  plants,  leanng  the  single  leaf 
and  bud  above  ground.  When  longer  rutting*,  a 
font  or  two  in  length,  are  used,  the  cutting  is 
usually  planted  aboot  half  itx  length  in  the  ground. 
Some  RTowi-r*  uw  .i  long  cutting  and  loop  It,  put- 
ting both  ends  in  the  ground.  TtifiM  eattings  can 
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bu  pUntvd  oul  in  moit't  w«&ther  the  sAine  way  w 
plants,  and  in  a  fuvorutrlv  "ecasun  "  appear  to  leaf 
and  root  AlmoHt  aa  well  aa  rooted  slipei. 

The  roota  nbuuld  the  l)edded  in  the  hotbt-d  a  month 
or  six  weeks  prBviouB  ta  plantini;  time.  In  the 
latiluilv  nf  Wnshinifton,  whtrt-  planting;  begins  Ma/ 
10,  the  nxite  Bhouiil  be  pljinU.iJI  in  the  notbed  about 
April  ItolO.  lisnallyinthefirsttwowooJaiiiApril 
tliero  ia  a  warm-wave  which  hurrk-s  out  the  peach 
blosAnms,  and  theae  are  followed  a  week  later  by 
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Fic-  9*0.    Fitt  botbBd  [s  opcrtdoa.  wlct  tour  liicii»  al  strnr-covnlu 

tat  without  [ht  lent.     Ti^ut  nbouJiI  n^iilm't  tl>-  ntru^   ^ti^r   llir 


the  peafH.  The  bedding  teaeoa,  therefore,  nnfty  be 
conBidcrtd  tm  tht-  timo  when  pL-iiclit«  ami  in-ara  are 
in  blusaom.  Tn  the  northern  titatcs  it  ib  ni.-cutt«iry 
to  tiwi  tilt?  [lotaliie*  in  hothedx  a  mnntlh  nr  ninrw 
earlier  than  the  cUmate  will  permit  Ihein  to  live 
in  th«  field. 

VarioTig  typ««  of  hotbeds  an  in  ns?<.  The  nim- 
piiist  urranKvmi^nt  for  the  Bouthern  Btat<«  is  a  little 
pit  ur  fntmt.'  sunk  in  Ihu  eruund  ;  aliuut  six  jaches 
or  more  of  manure  Li  cnrenilly  filled  in;  and  a  four- 
to-five-inch  laj'«r  of  yood  sandy  Kjam  S8  placed  on  the 
■nanore.  This  should  be  moistened,  after  lying  about 
forty-<tight  hours  for  the  flr.'tt  hent  tn  paae  off,  es- 
p««ially  if  th»  manure  ig  m^w;  the  potatoes  can 
thvn  bv  bulditKl.  H^dint:  or  plantinK  Bw^^t-pnttta 
"seed-rooU"  conBiHt*  flitnply  in  laying  thi-m  on  tho 
Biift  sandy  snil,  prf.fsrably  with  thuir  ends  all  in 
one  direction,  and  ■:rofW-way»  of  the  bi^i ;  wliwi 
the  potatf»««  are  cnr^'ed,  the  convex  side  should  lje 
upward,  Ihnisting  th«  points  in  the  «iind.  Th.>y 
are  then  covered  with  the  «ame  sandy  loam  to  a 
depth  of  about  on<.-  and  one-half  inch<.-9  above  thu 
upper  sarfacR  of  the  roots,  i^oma  growers  prL-for 
to  ctivi?r  ihi'in  lijjhtly.  nay  ont-biilfiiich  ;  thiin,  after 
the  ti|»  ap[H^ur,  to  add  the  additional  inch  of  suil. 
Thesim|i1(V(t  pnitKClion  eonjiists  of  a  layer  of  pine 
teavea  aix  inches  thick.  Thiw  hua  to  Iw  wtrcrnlly 
watchi^,  howen*r.  and  removed  us  soon  as  the 
sprouta  begin  tn  a|>pear,  otherwb*  slondor  whit* 
"drawn  "  sprout.*  will  ri-sult.  A  better  c-avering  is 
a  cheap  grade  of  whitu  cwttiin  cloth,  and  a  still 
bftter  one  is  the  ordinary  hotbed  saah.  Extensive 
be<]H.  utilising  it^v«>ra!  doxen  sjuhtw,  are  in  nne  by 
some  growers. 

IVhorvTer  gloiu  saah  is  used,  careful  attention 


hai>  to  be  fcivcn  on  the  fiist  worm  dayy,  cripccially 
after  the  sprouts  appear,  to  rentilate  the  beds  Uy 
placing  a  block  under  the  end  of  ofl«  BOeti  and  under 
till-  oppfisik-  end  of  the  niixt  tiaeh,  and  so  on. 

Before  the  planta  are  np  a  warm  RpeJI  may  b« 
had,  or,  through  *wd&  unnauni  avtivitr  of  th«  fur- 
menting  msnnre,  eutiicient  heat  may  be  i^aerated 
to  caose  the  roots  to  di>cay.  Old-time  gardtDera 
tniat  to  their  sense  of  feeling  in  changinK  thi>  beat. 
A  better  mcthijd  i»  Ui  use  a  thnrinumt-tt-r  .ind  t* 
keep  the  twm;)L*raturu  as  low  na  00"  Pahr., 
pn^ferably  between  80*  and  90*. 

Thu  btiKt  nu'thod  of  nrnpafraling  th* 
Bweiit-poLato  in  the  North  is  throU};h  the 
fire  hotlhrd  iFig.WO).  Th«  iDl.^n*H>  iK'ttoin 
heat,  with  the  exposure  of  thv  piaota  t« 
the  open  air  during  a  lurgti  part  of  their 
gruwlh.  nut  only  makc«  this  an  effective 
method  of  getting  large  quantitia*  of 
plnntH.  hut  with  proper  sttontion  to  the 
covering  and  wtitering  the  plants  will  b« 
of  the  innnt  dealrnble  (]ualitT.  Briefly,  the 
fire  hotltd  con«i9)t«  of  a  floor  or  bed  oo  Hoor 
beantA  or  joists  with  a  two-foot  air  opooe 
undt-muuth  and  with  &  brick  furnace  at  oae 
end.  from  which  tile  Raes  carry  the  bc«t 
part  way  acroKS  the  bt^.  At  the  utipa«t4 
end  a  wuudt^n  Hue.  some  tea  feet  in  length, 
cirries  off  the  smoke  and  famishes  a  draft. 
Thv  lied  ehouli)  be  sunk  in  the  ground  aoarl; 
to  the  level  of  tho  soil  and  should  have  a  tilt  or  in- 
clint-of  aliuut  one  foot  toev^-ry  twenty  or  thirty  f«t 
of  length.  Since  theupperbalf  of  thobcd.  or  rather 
t>ie  air  space  beneath  it.  8wrvv«  a«  a  chimney,  tfaia 
inclination  is  required  tu  carry  the  amuke  and  hat 
air  from  the  fnrnaoe  to  the  far  end  of  the  bed.  With 
this  inclination  the  bed  will  be  btit  little  wamwr 
over  thti  furnace  Uian  it  ia  at  the  oi>posit«  end. 
The  brick  arch  or  furnace  should  be  dt-prcaaod  ao 
that  ita  top  ia  thrt>e  feet  beluw  tbi.'  floor  beanaL 
It  IA  then  coveri'd  with  a  foot  of  Miil,  makinjc  tlkt 
two-fout  air  apace  continuous.  In  an  averaxi^ 
si&'d  bed,  my  sixty  to  eighty  feet  Ion);  and  tWMV* 
to  ffltirteon  ffiet  in  width,  thi>  furnace  aboald  b* 
six  feet  by  two  feet  aix  inches  inside,  so  as  t«  ban 
oonl-wood.  The  iluvs  should  be  vf  aix>iuch  titr  apd 
fihonld  extt-nd  for  about  thirty  foct,  cradaally 
rising  to  the  surface  of  the  sjnund  until  at  tbe 
outlet  it  is  raised  one  inch  above  the  ^TuUBd.  At 
thirty  fi>et  from  the  furnace  the  smtriie  and  the 
fiimeu  u-ill  l}e  Rufficiently  cooled  to  Mrait  dis- 
charging into  the  air  space  without  aaaeer.  Ai 
inch  or  two  more  of  soil,  however,  shoald  be  placed 
under  the  plantA  in  that  part  of  tht.-  \xd  directly 
over  the  furnace  and  owr  the  dUwharfcv  of  the  tile 
flueri.  No  wood  construction  can  be  u»ed  in  toock 
with  the  furnace.  Thn  end  wall  has  to  be  built  of 
brick  or  stone.  To  avoid  diggln);  a  pit  in  which 
rain  may  col1«ct,  it  is  b«et  to  place  the  bed  joct  al 
the  crest  of  thu  hill,  allowing  th«  furaacu  end  ta 
extend  over  the  crest. 

Tlic  remainder  of  tin-  walh  of  the  hiilbnl  may 
tie  built  of  wood,  cemtnt.  brick  or  stone.  Th« 
f|i.)or  beams  should  be  nf  sane  rot-reaiataitt  wood, 
such  as  chestnut, cy])reM,orirbat«T»r  It  to  01 
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an.'  to  UM  u  p09U  in  the  Ticinity.  Th«  walln 
may  V-  bailt  9f  VMd  hy  Bettinf;  poaU  two  or  thnw 
fo«t  apart  and  spIkioK  alaba  or  plaaka  on  thu  <iut- 
eiiiu.  A  rt»ui;h  Hmir  is  liii<]  ovi-r  tho  floor  bi'jims, 
fuar  or  five  inch<.-s  of  suil  is  put.  on,  and  then  tlie 
rootfl  and  the  covering  aiy  a|i|ili«Hl  in  exactly  tli« 
lumv  wuy  as  with  the  m^inure  hotbed.  A  cover 
may  be  conveniently  cnni<tru('t»-'l  liy  jikiring  raf- 
ters didht  or  tirti  foi't  ii|»nrt  and  cfiniKn-tinu  them 
with  the  ridRv-pok-,  for.Tiiujt  a  skeluloii  ruuf;  vwi 
thiit  lit  atn^tchod  uniinary  unlikiachud  cotLun.  (Pig. 
841.)  There  is  no  great  nec^osity  for  heavy  cloth 
such  aa  t«-ntAaT»  m»l«  of,  t-xcc{it  that  it  wilt  )(ul 
loiDgur  Thu  colUin  cluth  should  lie  i;ewed  into  a 
single  sheet  and  a  roller  m-Tdo  hy  larking  toKi-tiK-r 
Btripfi  thnN>-fotirtliR-tnch  hy  one-and-thrw-foarths- 
inoh,  faiiteninK  the  6*iiiv»  of  the  cloth  bctweun 
thvm.   Tim  gablo   end   may  be   of  buorils  or  of 

ci&th. 

After  the  ]KtUXwa  are  b«dil«d  the  cluth  t«nt  is 
put  in  place  and  kept  there  until  the  plants  beRiti 
to  pu.ih  through,  which  ethnnlil  lit*  in  nhntit  U>n  d^y^ 
to  two  wwka.  Sometimes  a  few  pP;-(.'ocioiia  sprouts 
will  be  throoirh  in  1***  than  a  wwk.  After  the 
plunU  Iwyin  U>  lirtuk  the  soil,  attcDtioo  shttild  be 
piven  to  ventilating  the  hed  on  vfry  hot  daya.  A 
thrrmnmHcr  shi>u!d  Iw  plinxnl  at  sofiil-  avvra)ru 
point  in  the  bed.  and  when  the  outside  tumperature 
is  in  the  oightifw,  tu  oflfn  hapiH-nx  in  the  littti-r 
part  of  April  «r  May, the  wiver  should  he  rolled  up, 
and  nnless  the  night  ii  anusaullr  warm  it  «hi>uld 
bu  lowered  nt  stinimt.  As  warm  weathi.T  and  plant- 
ing time  comes  on,  th«  cover  may  be  rolluil  up  and 
the*  Unl  kt-pt  optn  to  the  air  the  gT«at«r  part  of 
the  time. 

Aft«r  the  routs  are  bedded  the  bed  shaitld  be 
moistened  by  watering.  It  is  a  gn>at  miiHako  to 
bod  the  roots  in  mther  dry  sand  or  sandy  eoil  and 
leave  them  several  dayn  wilhuut  watering,  Mcicttiin- 
ing  the  noil  and  thv  rtHita  eturt»  tht-m  into  activity 
and  pntvents  rutting.  It  is  not  desirable,  however, 
to  kmp  the  hothMJ  vary  moiitt  nntil  the  |>lantM  ar« 
Dp.  When  [li>.<  pLtnLit  are  brwiking  the  crust  s  good 
watering  should  be  given,  or,  better  yet,  the  cov*r 
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should  be  rained  whilo  s  spring  ehowor  is  (lassing. 
All  *rxp6ri«D0t.-(1  8we«t-pototi>-grower»  agrw;  that 
no  watering  ia  so  beneficial  to  Ihv  growing  pknt«i 
an  a  warm  min.  If  too  mnch  rain  ia  fatlinfc.  cape- 
ciully  if  followed  by  a  coM  wind,  tlw  cnrere  may  Iw 
rolled  down  a»  soon  as  the  bed  Is  moistenud.  As 


tho  ptuta  bw;lB  to  fcrm  Iaavmi  And  rlraw  hea«ily 
on  toe  bcmI  moistare,  they  will  stand  a  ^real  dv»l  of 
watering.  lo  fact,  up  to  a  cvrtiiin  limit  thv  output 
of  the  bed  is  largely  dettrmined  by  the  amount  of 
water  giren.  Too  much  water  niake,H  rank,  wippj 
and  t«iiider  plantji.  It  U  u  giHid  p1;<n  to  keep  the 
bed  somewhat  dry  for  two  or  thr«e  days  b<ifore 
URlng  thft  pliints  for  toitting  out,  but  si-riona  losses 
in  the  next  palling  will  result  if  this  is  carried  too 
far. 

When  the  nlanting  seaKon  arrives  and  the  plants 
are  four  incnes  above  the  ground,  making  their 
tutal  length  with  ninli*  about  six  t«  seven  inches, 
the  bed  may  he  gone  over  and  all  plnnia  of  snlfl> 
cient  fizecan-fLiLly  pulled.  Usually,  whctn  the  fin- 
gers are  thrust  In-low  the  soil-line  and  the  plant 
itkilfally  pulled  Piduwjpe  it  will  ci>mo  out  without 
dislfxlging  tho  njot.  In  pulling  those  plants  whicb 
are  up  to  aixe,  ib  ia  important  to  diniurh  aa  littlf  as 
possible  the  root  and  the  other  growing  plants.  As 
soon  ss  a  given  are.i  is  pulled  over,  it  should  be  im- 
mediately wn^-rt'il  to  wot  down  thedUturb^  roots 
and  pn<vent  injury  to  the  remaining  plants. 

An  ivcrage  barrol  of  sceil-nKiU  will  cover  fifty 
to  sixty  square  feet  of  space  on  the  hotbeds.  The 
larger  the  roots  the  smaller  the  fljiafis  coverwl,  and 
vice  vcfNi.  At  Ibe  ftntt  pulling  the  product  of  a 
barrel  of  roots  under  favorable  conditions  will  b« 
3,000  to  Jj.OOO  plants,  or  AUllicient  for  a  ha)f-ai;ra 
or  more  of  ground.  As  soon  as  the  bed  is  pulled 
over,  by  wat^-ring  and  pcrhnps  adding  a  little  soil 
and  giving  the  nwse«ar]r  attention,  the  remaining 
plants  cootinuu  to  grow  and  new  sprouts  are  pusliM 
out  from  the  same  roots.  In  this  way  the  bed  ix 
rtraily  to  pull  over  a^jiiin  in  ti.n  days  to  two  weuk«, 
or  perha).is  even  leea  time,  depentl  ing  on  how  closely 
it  was  pulled  at  lir^t.  Thre«  pullingKarc  commonly 
taken  from  the  hoH>ed  during  the  planting  season, 
bat  sometimes  mom.  The  Rrat  pulling  'm  ui«uully 
regarded  as  slightly  «u|wri«r  to  the  others, 

Vi'hen  plants  are  grown  for  sale  ihey  are  com- 
monly tiw!  in  liundlfiH  of  cmt'  hundrwi.  when  they 
may  Iw  packed  and  shipped  ubout  the  country  by 
express.  If  they  are  to  In-  uiu>d  on  thv  farm,  it  Is  ft 
go<>d  plan  to  have  a  tub  of  mod  b&tter  made  by  • 
mixing  aomo  good  cky  soil  or  river  mud  with 
wuti^r,  pn^ffrably  with  thu-  addition  of  frtflh  cow 
dung.  The  plants  are  then  dipped  in  banchni  of 
about  twi<nty  into  thi«  batter  and  kvpt  In  the  shad* 
in  baskets  or  trays  until  they  are  u^.  It  is  neo- 
ei«ary  a!way.t  to  sitt  them  in  a  vertical  position,  ur 
thi'V  will  curve  to  the  light. 

ffinxj^dHtinjr.  -It  ia  a  problem  to  get  the  plant* 
set  out  in  »  proper  and  timoly  way.  Thoold  method 
was  to  depend  on  a  "season,'*  or  a  rainy  time,  and 
with  a  mild  spring  *hower  and  a  Bet  of  active  men 
results  can  he  secured  in  this  way  equal  to  the 
very  l>est.  For  hand-planting  it  is  nsunllr  be^t  to 
throw  Dp  a  rHge  four  to  six  inches  higlier  than 
necoasary.  and  then  a  boy  with  a  gaHen  rake  can 
flatlcn  the  tep  of  the  ridge  tesix  or  eight  inche« 
in  width  newly  aa  fast  ae  he  can  walk.  A  better 
way  i.*  to  faati^n  a  board,  live  or  sis  fwt  long,  on 
an  old  cultivator  frame  :  by  this  means  a  boy  and 
a  horse  can  knock  oiT  the  tops  of  two  ridge«  at  once. 
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In  dr/  woatlier,  if  tho  srrount]  hm  boon  pm^rly 
prepared  tto  lut  tu  miiintain  itx  muisture,  and  the 
riigai  have  been  thrown  np  several  days  baforo 
BO  u  t«  allAV  thu  eub>«oil  moisture  to  risv,  plants 
can  be  Ret  with  perfect  «ucct-8H  withnut  ii"HeaAon." 
The  tops  uf  the  riilitL*^  uni  kn(x:kui]  utr  ju:4t  uhcnd 
of  the  itlantititc.  ex|>uiine  the  muist  Hull.  an<l  th« 
iilanli*,  having  Im'i^d  lightly  ()i[>i)ti1  nt  lliv  hot- 
bed, aro  dipp<v|  in  a  mtli^^r  thick  hatLer,  so 
that  a  conaiderablfi  mita  of  mud  ehn(;»  to 
each  plant.  TKuy  are  thi-n  dropp^'d  and 
|ilantt;d  at  once,  tiome  growtira  pn-ft-r  in  dry 
weathi;r  to  haw  an  uxtru  buy  drup  a  small 
dipper  of  water  with  er^ry  plant,  and  this  is 
ondoubttidly  a  euoil  practicf.  The  ohji-cl  in 
tranHpl anting  U  nut  unly  to  have  the  plants 
livA,  but  to  hnv«  tht^ia  pr(M|inr,  and  alt^n- 
tioa  to  the  core  of  the  plants,  eapycially  the 
pnimpl  dipping  and  the  prDiwr  wat^rinK,  will  _ 
roflult  in  tht  prompt  responnc  of  the  plant. 

The  cnstom.iry  distance  ajh-irt  in  the  row 
for  sweet- jMitatix-K  ifi  eightti-n  inL-hf*.  With 
the  biK-stem  Jersey  variety  the  writer  prft- 
fcrstft  plant  slxb^tn  in<;h(>»  apart  to  lctx>p  dftwn 
the  ai».  !>omG  men  ar^  aSIt-  to  Rtiess  thia 
distance  accurately,  hot  ax  a  rulu  a  marker  should 
be  made,  A  common  and  convtniont  form  is  that 
ahown  in  Fig.  842,  which  ronsiatii  of  a  strip  of  wood 
HiK  feet  lung,  on  which  Qve  cletitn.  1}  x  2  inch,  are 
Bcrewed.  A  handle  and  brace  complete  the  struc- 
turt'.  Tli6  whole  should  bo  light  ao  as  rtiadily  to  ho 
carriKl  by  a  boy  in  one  hand.  One  boy  goes  ah>ead 
and  msLcia  thv  plac-^i,  and  another  follows  with  a 
bundle  of  plants,  ilroppinK  the  plants  at  each  mark, 
whilu  a  man  i-ithi-r  with  a  trowi;!  or  dibble,  or  im 
very  soft  Rrocmi  with  the  hand,  sets  oat  the 
plants.  Tho  handittst  tool  to  cue  in  thin  way  is  a 
rather  small  mason's  trowel.  The  trowel  in  thrust 
into  the  soft  ^ound  with  the  right  hand,  the  plant 
elippcd  in  poaition  with  the  left  hand,  and  while  the 
top  in  »till  held  the  trowel  in  withdrawn  anri  with 
R  Binglt.-  punch  of  thu  fiat,  thy  earth  is  driven  com- 
pactly about  it.  An  averajje  worker,  with  boys  to 
drn|)  and  mark,  sliniild  fvt  an  acre  of  7.ftOO  in  S,000 
planU)  a  day.  This  ia  tiueh  tireBume  work  that  few 
men  are  able  to  keep  it  u->  lor  many  days  in  nnc- 


advantSKs  of  the  Iranttptanting  maehins  is  that 
carries  its  water,  enabling  the  plantiaf;  to  proceed 
in  dry  weathi^r ;  in  fact,  it  can  be  niod  oalf  vim 
the  ground  Udry  enoueb  tocaltivate.  As  a  rale, 
thu  ridgee  nu«d  to  tw  a  littli-  higher  and  widtr  vilk 
the  machine  than  with  hasd-planting.  A  slow. 
Hteady  t«am  and  a  skilful  driver  ar«  neeesaair  ta 
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Fll.  141.    Bud-DUilUi  Cui  lb*  pioptt  tsioins  cil  inMI- 

P«UtO  pUtDtl. 

ceosion.  The  writer  has  hail  men  aet  13,(XXI  plants, 
or  two  acres  in  a  day. 

For  wtting  out  large  areas,  eay  twenty  acres  or 
more,  it  will  usually  pay  to  j^t  a  tranRpla&tiiiK 
macbinK.  Si.-vltuI  of  Vavm:  traiuplanlers  arv  on  tho 
market,  and  work  with  a  fair  deRiee  of  sacceiM 
when  operated  by  a  wvtll-trained  crew.  One  grejit 
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make  titraight  row«.  Two  boya  quick  with  their 
handfi  are  requiri^l.  When  the  outlit  is  workioK 
properly,  twenty-flve  to  thirty  tboosund  planta  a 
day  c<in  be  transplanted. 

There  are  several  other  methods  used  in  cettiig 
out  pbnis,  particalorly  by  the  New  Jersey  srowwi 
in   their  soft,  sandy  soil*.  On«  of  th«  nnplMl 

filanting  machinee  ts  &  lath  or  stick  about  the 
length  of  a  cane,  one  end  of  which  is  two  tncbo 
wide  nnd  difltinctly  concave;  over  this  concave  enJ 
a  pie<!e  of  soft  leather  in  tacked.  As  Uie  boj  drops 
the  plant  as  nearly  as  possible  in  its  proper  plac«^ 
the  man  following  dimply  pusbra  it  into  tno  grumid 
by  dropping  the  leather-cuvered  staff  over  the 
rocit-i-nd  of  the  plant.  A  S¥':«nd  thruat  ie  mad«  ta 
force  the  noil  around  the  pUat.  M«%  elaborate 
tongs  am)  p!ant^-rii  are  oned  in  anme  places. 

CaUivnlion.—T^c  first  oi)i;rati"n  In  the  cutUta- 
tion  of  the  sweet-potato  is  onlinarily  the  aplittiif 
out  of  the  middli-s.  A  round  trip  is  made  with  a 
one-horse  plow,  throwing  against  the  aide*  of  the 
ridg«B  tho  additional  soil  left  nndisturtied  ia  mak- 
ing the  ridge.  This  is  done  within  a  week  froa 
planting  lime,  or  as  soon  na  convenient,  aad  Wen 
weeds  Have  started.  It  a  followed  before  W««d- 
growth  bi-gini,  and  usually  within  tvra  weds  af 
planting,  by  the  first  cultiratioa.  The  eoltivator 
used  by  the  writer  is  an  ordinary  five-tooth  garden 
cultivator  of  the  Plam^t  Jr.  tyne,  harinfc  a  narrow 
{one  and  oae-fourtb-inchj  tootn  to  go  next  t«  tbi 
plaiitfi.  The  rear  tooth  caD  be  a  broad  one,  so  a* 
to  throw  the  dirt  to  some  extent  toward  the  rids*. 
Straight  rows  are  very  necessary  for  Bood  cultiva- 
tion. With  c»rv>.  the  grunnd  can  bodiatBrfaed  the 
first  time  within  two  inchea  of  the  planla. 

The  next  operation  ordinarily  ts  hooisr.  Hand- 
hwing  18  one  of  the  most  expensive  operations  and 
may  cxcoimI  thi;  coet  of  pLanlisg,  To  keep  deva 
the  expense,  the  writer  lias  used  a  weedar  axtcs* 
siv'vlv.  It  \*  rather  difflcnit  to  ose  iIm  wiiertef  U> 
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accomplish  the  purpoKo  without  destroying:  many 
ptantif.  It  JH  important  to  hoivo  the  ridKefl  brood, 
no  that  thu  cultivatiir  tooth  will  u..t  t^^ar  iIowti  tw) 
much  of  the  sail.  PurtWrniorv.  Ihu  wumIvF  tnusl 
U>  awil  lii'fi>n-  thd  earth  bM«mai3  too  firmly  cotn- 
parltMl  by  thi?  rain,  or  befor»  the  wwxl  MwtHing* 
liavi>  came  Tip.  In  otti«r  worda,  the  wet-da  mtiKt  lie 
kilted  while  the-  svv^s  arc  KcrmiDatini;  in  thu  ooil. 
Hanij-hoeing  is  much  rh^aper  vhan  it  ie  done 
promptly  than  wliun  licfcrrwl  antil  the  wnil«  and 
crab-grawi  form  a  thirk  mat  on  thv  uncuitivittiHl 
•trip,  A«  A  nih',  lwr»  hofinRs  may  be  made  cheaper 
than  one.  If  the  first  hi)«irig  ig  tlm(>1y,  jiwt  as  thi» 
w.>eil3  ai»  bi-Kinning  to  come  op,  tha  awond  one 
will  be  extrumt'ly  light. 

Thrtt«  or  Tour  cultirationa  are  commonly  prac- 
tical, nllhough  in  thu  Snuth  wimittimw  two  an? 
HuHicient.  In  the  second  cultivation  tho  orJinary 
cultivator  t^oth  in  iii*i^  and  )c«!pt  at  a  diHtanee  of 
four  or  five  inohea  from  the  plant.  On  tho  third  or 
fourth  cultivation  the  vines  shuiild  Iw  beKinninf; 
to  mn.  A  V in>»-tiirn ing  attai^hroejit,  a  ^pncial  tooth 
and  rod,  enabke  the  cultivator  to  pas*  through, 
■if Linn  the  vinfJt  (mm  itrtpiith.  Cultivation  in  Mary- 
land ordinarily  coaeeii  curly  in  July.  The  method 
Dsnalty  purxuml  is  to  kmp  the  crop  clean  nntil  the 
vines  begin  to  croiw  the  rows.  tti«n  lay  by,  wh.Mi 
the  tcrmiBd  will  be  quickly  covered  and  weeds  u:  II 
Stand  0  poor  chance.  If  occaKional  bunches  of 
crab)-(jraM  or  weeds  ttill  e#c«pe,  it  te  nocoMary  to 
go  uwr  the  patch  nnd  hand-pick  thtini,  a»  thefie, 
especially  crah-gnuw.  draw  hi-avily  on  tht-  yield  tind 
are  a  nuiannce  in  digging. 

The  vines  root  at  the  joints  very  communly, 
espfcially  the  Nansemond  or  the  Yellow  Jersey, 
and  f'^rm  nttmnnMin  notutned,  CKunlly  of  the  Aize  of 
onv'a  linger  or  amailer.  Little  attention  nt>ed  be 
paid  to  thin  by  the  commercial  ^owvr.  The  Ui(E- 
Btem  Jersey  and  many  other  variotiM,  while  routing 
freely,  deposit  nutriment  wholly  in  the  hill. 

Digging,  ttd)Tittg  atut  marMing. 

Digging,  storing  and  marketinff  the  iVMt-potato 
may  be  considered  iw  two  typi.«  of  operation  — 
dig^n(t  and  marketing  from  the  field  in  the  sum- 
mer and  fall,  and  sturing  thu  crop  and  aiarkcting 
in  the  winter. 

(1)  Miirkriittu  from  tit  jWi/.--Harvwting  th« 
crop  toehip direct  from  thelield  isacomparatively 
aimplfl  operation,  It  ix  iM'at,  i>v(tn  with  a  «mall 
patch,  either  to  plow  out  the  crop  or  to  dig  it  with 
a  niai^hiiii-diggcT,  which  m  eft^-ntialty  a  modified 
plow.  If  the  vineM  are  very  heavy  it  may  ho  noc- 
easary,  when  nning  the  common  plow,  to  make  a 
trip  on  one  sidd  to  cut  the  vineA,  and  tlwii  follow 
with  a  furrow,  throwing  oat  the  patat««8.  As  soon 
aa  the  potntocn  ant  pinwfwl  out  they  arc  liflixl  and 
broken  from  the  vinw  or  left  on  the  ridge  to  dry. 
After  thvy  arv  turface^ry  the  piok«re  gather  thu'ro 
is  bMluta.  It  is  customary  to  sort  th«  potatots  as 
they  are  pickfid.  The  picker  carriee  two  baaketa, 
— one  for  primes  and  the  other  for  aeconds.  The 
Utter  are  the  smalL  inferior  or  misshapen  roota. 
Som0  growcn*  jrnt  all  gradi^  lAgiHhor,  but  thiti 
ustially  is   not  conttidersd   good   marketing.    The 


Eotatoes  arc  barreli^  in  the  fiL-Id.  usually  in  open- 
ead  truck  burrels,  which  may  be  regarded  a.i  the 
coRimnntiflt  pnnkage  for  sweet -iiotatrKW,  Whero 
fnncy  Mtock  is  being  sold  to  discriminating  mar- 
kets, the  potatoes  may  be  put  in  doubli'-hoad  or 
KpiK>ia]  barnds,  Knch  fix  ttour  bunvbt,  and  the  heads 
pressetl  in,  as  is  customary  in  barreling  appl«8. 
Tht)  greatiT  part  of  Hw  crvp,  howwvr,  goes  in 
truck  burrols  covered  with  burlitp. 

Oreat  carr*  nhould  be  taken  not  to  ki^ep  the  pc^ 
lattK'.i  exposcl  too  long  to  u  very  hot  sun  ;  when 
digging  in  hot  weather  it  is  a  good  plan  tn  kwp 
the  potatoes  covered  up  clotwly.  and  ha\il  the  ha&- 
keta  either  to  the  shade  of  the  packing  houHe  or  t4> 
a  grore  of  trees  and  pack  under  caver.   It  U  nee- 
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esBsry  in  hot  waatlier  to  une  ventilated  barrehi, 
both  in  case  of  the  ojien-hujid  truck  IrarreU  and  tha 
doTihle-head  barrels.  Sometimes  the  potatoes  ara 
hauleil  directly  to  the  city  markets  in  peach  haaktita 
or  cmt«w. 

('2)  Huv^-poiaU  »t«m)}e  and  winttr  Tnarkding. — 
In  digging  sweet- potut< MM  for  storage,  much  con 
is  reiiuired  not  to  bruise  or  injure  them.  The  po- 
tatoes are  dug  prvferaWy  jurit  before  the  flnt 
fruHt,  when  the  crop  is  as  nearly  ripe  as  possible 
and  haji  nothing  further  to  gain  by  remaining  in 
tho  tiitld.  This  stage  at  Washington,  U.  (*.,  ia 
reached  about  tho  fith  to  the  10th  of  October. 
Warm  weather  is  necessary  in  digging.  The  pots- 
toes  aru  plowed  or  thrown  out  by  the  digger  and 
»re  allov^d  to  ssrfacc-dry  in  the  sun,  lIsuAlly. 
this  requires  one  to  two  haum.  hat  if  the  soil  is 
very  dry  the  potAtoea  may  Im  picked  tip  into  bii»- 
ket«  at  once  and  will  be  surface-dried  before  they 
reach  the  bios. 
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Two  mHhodfi  are  employed  in  Bortinj;  the  iwU- 
loee.  It  is  uaoally  nocwsary  for  those  who  dort  for 
swl  to  ccparale  the  seed  or  email  potatoes  from 
the  shipping  piiUtiiw,  mid  »ho  to  cull  out  htrincn 
and  other  defective  roots,  fit  neither  for  »wi  nor 


A 

Ftit.  MJ-    Sanpla  bUl  ut «WMl-p<KaiHui,  ehowlni  tJxornwn 
metcbADUble  pouGvM  »d  two  Med-CMtt  oi  "McxiDd«." 

market.  This  may  hi-  ilrtiii-  in  Ihv  field,  when  those 
gathering  the  potatoes  Kurt  Lhntn  in  »ie|juTati*  ktJ«- 
kt'ti*.  Vilxcn  firRl-cHass  ht?lp  ia  uatwl  in  ^alhmtig 
thin  is  th«  moflt  Kati^fiictriry  way,  nn  the  potato  is 
haiwlM  only  once  and  is  then  placed  in  its  proper 
clnas.  Od  thu  uthur  hand,  with  cikn-lcrctrt  uiid  indif- 
ferent lahor,  such  aa  is  often  neoeAsary,  the  sort- 
ing can  bt'st  be  dons  hy  a  ft-w  pii'ki-il  hands  work- 
ing on  hencheH  at  the  storrage  house.  The  crop  u 
thxn  ^iithi«rt>d  promisounusly  bv  this  firld  hnnds, 
and,  when  dry,  \»  hauled  to  ttiu  Kturajfi!  houeo, 
dvmpi.'d  on  the  tabU-s  and  there  aorted.  By  thia 
mcana  Xhe  Iteet  reeulte  in  grading  can  hv  aecur'.-d 
nod  tht*  ailditional  expt-nse  is  "Dt  vory  grejit.  The 
field  pickt'rs.  having  nu  discrimination  iu  make.  »in 
gaLhtT  the  crop  mor*  quickly  than 
when  they  are  ryijuirwl  to  cWlde  on 
thcclaaa  of  each  jKitatci.  Kive  or  six 
good  fiorttTD  at  thi'  hourKi'will  handle 
a  couple  of  hundred  barrele  per  day 
and  often  Buve.  liy  careful  aiifl  accur- 
ate grading,  many  times  their  hire. 
The  main  rei]iiistte  for  the  rtoraHf 
of  swiwl-polativd  in  Ihii  middle  ittatvs 
ia  a  warm,  tight  huiliiing  in  which 
thi,:  crnp  can  l*e  pl/iccd  when  dug  in 
the  fall.  This  budding  may  bfi  a  Hin- 
glo  small  room  or  may  In;  of  Inrce 
fliEe  HulBcient  to  hold  Hc-vcrul  thou- 
n.ind  liarnds,  provided  itcan  beh^iated 
and  ventiiattj  throughout.  A  uingK^ 
room  in  the  cellar  or  in  a  building  of 
any  kind  in  whioh  a  itUive  ejin  he 
placed  and  ventilation  can  h«  pr(>- 
vidud  will  sufliiLv.  For  ordintiry  farm 
purpose",  however,  where  swett-pota- 
tiM<*  AVf  a  main  crop,  a  huilding  nf  a 
Bixe  sunicient  to  meet  the  <l«mani)it  »hnuld  hm  con- 
Binicti^d  .'sjiwially  for  thiw  purp<ae,  One  of  the 
moitt  deoir.ihle  typenof  hullding  i.<  huitton  the  tilan 
of  a  bank  harn.  The  lower  or  basement  story  i»  of 
Htont-  or  brick  and  dite  mvetty  in  tht  ground,  except 
the  one  exposed  side  or  front  in  which  arv  the 
wlndowm  and  door.  The  atove  may  be.  placed  in  the 
cvnier  and  bins  arrung<>d  so  that  the  nvareNt  arn 


Homi!  Ihreie  feet  from  Ihv  filove.  It  is  iulvi«abW  1 
have  the  binii  raised  at  leadt  aix  inches  from  tfet 
floor,  and  it  u  bc«t  ti  haw  an  air<epac«  of  a  f«« 
inchefl  between  thi<  liin-UinniH  and  Ute  walls  at  the 
liuildint;.  Vtintiintivn  can  be  arranged  throoffa  tlw 
dours  and  windows,  or  ample  top  rentilation  lO  tba 
fomi  ijf  onit  or  more  tra[Mloon)  through  tbecviliBf 
nhuuld  tie  provided.  If  a  second  story  m  to  be  uatA, 
and  this  ia  very  convenient,  the  top  floor  can  he 
lAvel  with  the  ground  abovci,  ond  tho  opper  rooa 
can  be  beatvd  by  an  extra  atove  or  by  meatu  of 
rcgint^TB  in  the  floor  from  the  stovu  in  the  fewer 
room.  The  bins  may  be  larfe.  even  large  enoit^ 
to  hold  five  or  nin  hundr*^  luirrt'U.  but  a*  a  mle  it 
is  better  to  divide  the  bins  so  that  more  or  Iwa  air 
ran  gt-t  arnnnil  and  through  the  potatoes  or  ander^ 
neath  thi.>m.  Th«  building  should  be  wnm  aad 
light,  ■'liould  havv  but  few  windows,  which,  if  poe- 
siblc,  ehuuld  be  on  thv  M>atb  and  ea.'<t  rather  thaa 
on  the  north  and  west  Hides,  Other  convenienaa 
in  the  way  of  pai^ai^-way-t,  p1atform.<i  for  haadlioc 
the  pulaloeti  and  sheds  under  which  the  wagQM 
may  Im  io;ided  and  unloaded,  add  to  the  utility  and 
uncccBii  of  the  swe^t-potatfl  utorago  house  yut  as 
may  be  the  caao  with  any  warehouse. 

For  hunting,  acvmmun  woud  stvve  naswen  fairly 
well,  but  some  of  the  air-tight  sheet-iron  heaters 
have  proved  vrry  successful.  A  go<»d  hard-coal  atow 
with  a  self>feeding  arrangi'mnit  '»  a  tuttin factory 
type  of  heater.  Hot-water  heating  is  almost  ideal. 
innnniuch  an  the  hot-water  pipes  can  be  nin  aroond 
the  floor,  warming  th«  cold  *xpoMd  eomen  of  tfca 
rwin. 

When  hanled  froni  the  field  or  taken  from  the 
mrting  benches  the  p<>t;itoe.i  an  damped  into  the 
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bina.  All  handling  should  be  done  as  carefnlly  aa 
]ios»il)lv.  The  two  prime  r«|Utsit«8  of  sacoM)  ia 
getting  the  crop. into  thv  hoaw  xr»  to  havt  Uw 
potatoes  well  dric^l.  clesn  and  fnw  from  dirt  aad 
to  handle  thorn  without  bruiatng.  H  is  a  gani  plia 
U)  place  a  bed  of  pine  leaves  rix  iBches  dwp  <»  ^ 
bultom  of  thu  hini!i  and  amuad  the  stdeB,  spd  by 
proper  mnnagement  with  a  plnalt.  a  carpvntn'a 
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saw-horse  and  a  Back  or  two  filled  with  straw,  the 
potaiM'!*  cnn  \w  iiilvH  in  thn  bins  to  >  hoight  of 
eiffht  or  nine  fuet  with  very  little  brnlsinff. 

The  storofce  house  shoald  bd  th»roii(;hTy  heated 
and  dried  out  fur  two  or  threv  days  Iwfoiv  thu  liri>t 
[hotntoeflare  put  in  it.  The  weather  iausunlly  warm 
al  iliiil  tiiiic,  BO  tlial  tin*  tt-mrxTature  may  vu-*l\y  1m- 
mn  up  to  80*  or  WJ".  or  even  mi".  While  the 
iKitatoes  aro  boins  put  into  th»  hnuM-,  it  sliould  hn 
lif>B.t«d  to  about  SCr;  any  ti^>Ri]K'rultir0  frr>in  80  tu 
IW  will  do,  CoTvsiderable  ventilation  ahuuld  lie 
allowed.  Undur  no  conditioiut  shoiiM  the  hausu  ho 
heaU^i  above  90°  for  long  periixU  without  rather 
int'  vrnlilution.  With  temitenUii n-s  abovi-  PC 
the  Ciewly  dug  potatix^^J  underj^j  a  Hn-tatini!  process 
and  (tivp  off  muph  inoi»turt*,  which  oft.-n  oondtinsoii 
on  tlieirownBurfact's.  Tha  air  of  the  riHim  bwomta 
(UlTcmely  damp,  and  if  not  removed  the  homte  noon 
reekje  with  mojatoro.  Thi-  purpose  is  to  warm  the 
hoax«  by  paaaitiK  currents  of  warm  air  over  the 
[lotutots  and  mil  throuiih  th«  vL'iitilatur.t.  A  t^-m- 
peratnre  of  ubout  90'  whoald  be  maintained  day 
und  night  while  thn  potatoesare  being  put  into  th« 
houof,  and  fur  ti'n  diiyit  tu  two  ur  three  weL>k»after 
the  IsHt  potatoes  are  in.  When  the  houae  ia  thor- 
oujjhly  dri»H)  tho  air  fei-la  diwty  nnd  dry  and  th.> 
pntatoeit  feel  B»ft  and  vflyly.  w!iiri  tli'  ;,  .u-i-  .-.lii! 
to  bu  kiln-driL*d.  Whatin-i-r  l^nlit.^-^  ui.r,  li,.>-'  l>i'i-ii 
Kiven  them  and  the  broken  ends  where  they  were 
Knapped  from  th^  vinea  am  thrtroutrhjy  drtiid  and 
healwl  over,  and  they  ar«i  then  in  a  cundition  to 
keep  throuKh  the  winter.  As  a  resralt  of  thi«  dry- 
ing they  have  Bhhveled  sliKhtly  and  undercone 
some  phywi'^luKical  changv  not  fully  uiidvmtood. 
Thu  yuiing  or  immuturcil  rofjbi  ffomctimcs  ahrivel 
seriously,  hut  well-matured  potatoes  remain  plump. 
FrwiUHntly  tlii:>rt<  ta  conaldwrahlv  Kpruiitini;  in  th» 
bins,  which  may  be  regarded  as  a.  sign  of  too 
much  moietare  or  too-long  delaye-l  movitmr-nt  of 
the  miiiitLnro  out  of  th»  hiniL  liul  th>>  Mprouting  U 
not  a  had  aitm,  sinc^e  sprontiog  potatoea  do  not 
decay. 

When  the  house  »  found  to  be  thoroughly  dry. 
the  ti^iiiperatiirc^  may  be  r^uced.  Aboiit  th»  Lima 
of  the  yuar  ciii>i  wvather  naturally  come*  on  and 
this,  in  connection  with  lighter  liring,  ahonld  allow 
the  hoiiiw  gradually  to  cool  down.  Thn  drop  whould 
be  maAf^  slowly  ;  the  fir^t  week  it  may  be  down  to 
iri",  the  nttxt  week  to  70°,  until  Snally  a  stationary 
tempcrrattire  between  Ttn"  and  60°  w  reached.  This 
{•maintained thrnuKhontthe  winter.  TemperatureK 
above  60° cause  ■lii^htly  mure  xhrivelin^c  than  may 
be  ncoQMary  and  are  conducive  to  nioa>  aprautiiif; 
Han  is  dMirslile.  Tempi'raturf's  below  Tl^'  may 
nnt  prove  injan'ont),  especially  if  thny  are  only  of 
short  duration,  hut  thuy  aro  not  advisable.  t^i>ra« 
ffTowent  keep  their  homwa  for  wiwka  at  a  tempera- 
tare  of  only  Vt" ;  bat  the  margin  l>etw«en  frcHixing 
and  chilling  temperatures  la  dang«rnuMly  small 
when  a  house  ia  kept  so  cooL  No  matter  how  mild 
the  triotor  day,  it  fit  nooeMary  to  Iceep  somi>  lire  in 
the  hotiae  in  order  to  keep  the  movement  of  muia- 
ture  toward  the  ootaide.  If  the  house  becomes 
vvolcr  than  the  outatde  air  the  moitflurv  condenMs 
in  the  house.   On  the  other  band,  aome  growers 


prefer  to  keep  their  swti-t-polatiH-.'i  at  "C  or  75', 
or  about  tht'  temperature  of  llie  ordinary  living- 
room,  tt  may  he  said  in  a  i^ineral  way  that  the 
condittoiuof  th«  ordinary  living-room  are  ideal  for 
.iwtnL't-potato  storage  except  that  the  temperature 
is  10°  to  15°  too  warm. 

Light  iasnppooed  to  be  objectionable,  hut  seema 
not  to  be  mriouslyao.  As  a  rul<\  the  wiridoun  of 
the  storage  house  ahonld  be  covered  with  shutters 
ttt  kiMip  out  the  light.  Aft^-r  the  poUitoi'S  nro 
thoroughly  drieil  out,  and  uhlk<  the  house  ia  being 
gradually  coulvd,  th«  amount  of  ventilation  shotild 
be  reduced  corr«epondingty,  and  finally,  when  tha 
teni[)erature  is  settled  for  the  winter,  the  venti- 
lators may  he  closed  or  nearly  m.  If  under  thtee 
conditions  on   a  cool   night  there  is  pronounced 
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aweating  on  the  wind'OW.%  it  i«  bvlkr  tocontinuo 
slight  vvntilalion  fur  a  fL-w  days  longer,  especially 
when  it  is  sunny  and  dry  outride.  When  a  rainy  or 
damp  apell  ncj^un*  during  the  prooeos  of  drying,  it 
is  better  not  tu  let  tn  much  of  the  outside  damp 
air,  and  this  will  necosaitate  oorroaponding  reduc- 
tion in  the  firing.  On  the  other  hand,  on  a  drv-  day 
a  very  h4>t  fire  can  l>e  built  and  pivnty  of  venti- 
lation given.  The  process  uf  curing  under  thiMe 
conditions  proceeds  rapidly. 

When  the  honae  ia  «nc«  thoroughly  cured,  ship- 
ping can  begin  at  any  time,  when  the  price  or 
market  demand  iustifleii.  A;<a  rate,  stomd  ]iotnto«« 
are  not  shipjied  until  alviut  Thanksgiving  time, 
when  theo^Jinary  unslon.-*!  slwk  isuilheT  used  op 
or  is  uf  such  poorqunlity  as  to  otfurno  competition. 
Some  gmwera  prefer  to  hold  their  entire  supply  of 
potalne*  until  late  w  inter  or  early  spring,  but  ordi- 
narily shipping  begins  as  soon  as  cool  weather  comes 
on.  The  bin  should  acvrr  he  d>Hturhi«1  until  ship- 
ment ia  to  begin.  The  potatoes  in  storage  will  not 
stand  moving.  Unfortunately  their  life  te  Umit«d 
sft«r  being  taken  from  the  storage  bin.  Ultle  a 
stored  sveet-potato  may  ket<p  until  May,  if  left  in 
the  place  where  cuml.  when  tuken  out  and  harreW 
il  will  probably  rot  in  about  a  month.  Even  at  tha 
end  of  a  week  a  barrel  of  atored  potatoua  may  bo- 
gin  tn  show  *iome  rot,  and  at  the  end  of  two  or 
three  weeks  a  good  many  rotten  ones  may  be  found. 
On  the-  other  liand,  a  single  potato  may  often  b« 
taken  from  the  top  of  the  bin,  carried  into  the 
bouae  and  kept  for  weeks.  Even  the  movemunt  or 
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diitttirhin^  or  the  potatoes  in  the  bin  maaltii  in 
their  destnictiim.  It  is  necQSB&r/,  thiirvforf,  whi-n 
a  bin  ia  unca  opt-n^i  to  keep  shippiiift  continuauaiy. 
My  twoor  throo timi.4  a  vfink, otherwise  th«  exposed 
jtotntnea  may  bepn  to  decay. 

A  IurK«:  part  iif  tha  jiyrwt-potato  crop  ia  ahEpped 
in  thn'e-btiHht.-l  barrels,  thi:  same  m'm  ns  the  apple 
or  lloor  barrw!.  Occasionally  "snide"  or  irregiilar- 
«iiwl  liarreU  arv  iimln3.  but  thtjwi  lio  r«t  ordinarily 
pay  the  shipper.  On  the  other  hami,  potatoes  may 
&«  ghi|)|>i'<i  in  sngnr  hai-rviR  and  lar;^  packages  of 
any  kind  when  they  ar«  sold  by  weight.  In  New 
Jersey,  DeliiwHiv  ami  Maryland  a  one  and  one-half- 
bushel  basket  tnadeDrfa-^hioncd  Bfter  the  Delaware 
pAach  bfttiket  has  come  into  u««.  f^ome  of  the.'w  hold 
a  bushel  and  somu  one  and  i>nt>-f()urlli  Ivut^heiH. 

In  ahippitift  in  winter  it  is  nec'eswnry  to  uae  con- 
aidorahlo  cnru  to  ovoid  hnving  the  slook  frozen, 
tboUK^  it  will  stand  considerable  cold  if  not  too 
lonK  expoeeil.  On  th<j  other  hard,  swwt'pi>tati>LM 
froiiaently  Buffer  from  the  heat.  The  diHturlmnce 
«f  norling  and  barn^linjj  cansea  them  to  swi-at.  If 
they  arw  ahippe<l  in  ujK>ii-he:iil  truck  barrulit  undi>r  a 
burlap  cover,  the  covur  should  bo  removed  on  their 
arrival  on  the  marki^t.  In  warm  weather  it  ifl  nfU'ii 
better  to  bore  wv^ral  Vijntilatinj;  holea  an  inch  ia 
(tiameU.'r  or  with  a  hatchut  to  rcmuvu  a  chip  from 
several  part^  of  the  barr<;]. 

The  ^eilow  Jer*i-y  type  of  jKitato  is  usually  pre- 
ferrwl  by  nrirthern  markyt«.  On  the  approach  of 
■warm  weather,  however,  in  March  and  April,  this 
«w<<<(it- pitta  to  ordinarily  W^  quality  and  hi?«nme« 
sliffhtly  out  of  neason.  Of  lale  years  the  trade  in 
the  BO-«:aik-d  yum  or  sticky  sweet  lype  of  potato 
has  increased,  ejipecially  for  the  oprinK  and  early 
iummer  tmile.  SoiitluTn  [woplu  usually  prefi-r  th« 
yam  type  of  Hwe<?l-putato  at  all  aeadoti^.  >^ome  of 
thi'  vanw  keep  better,  or  actually  iniprovo  in  ()iin]iLy 
Ir  the  aprinij  of  the  year,  and  lhe»e  yaran  may  be 
Impt  through  to  June  or  July,  when  aw^ut-potatotf* 
from  Florida  and  the  Gulf  coiut  b<.'t;in  to  arrive. 
The  result  ia  that  the  market  ia  continually  sup- 
plied with  thitt  vfuftahle  thnmKhout  thts  year,  .\.* 
8  rule,  growem  of  the  Yellow  Jersey  close  out  their 
Stock  in  March.  April  ia  the  sciwn  for  bedding,  so 
that  atU>ntinn  is  then  friv^'ti  to  tho  ftocd  bitH. 

The  crop  of  nweet-potatoea  prown  in  thj  field  la 
generally  remarkably  healthy  an<l  fri«  from  Iroth 
fnngona  diaeasea  and  insect  eneraiex.  However. 
there  aro  Home  pe-it*  on  the  foliage  and  some  very 
BerioQB  diseajtes  on  ihv  mots. 

Bliuk-ral  (Cfraloetfglig  Jimlrriata). — Thia  disease  is 
more  troublesome  in  the;  storase  house  and  hot)>«d 
than  it  i:*  on  the  crop  in  the  field.  It  is  a  pronounced 
fun^ons  diiMtaai-  and  usually  apiifarnaa  lar^*:'.  irreg- 
ular black  spots,  sliifhtty  nunken  in  the  skin  of  the 
potata  On  cutting  or  brimking  them  open,  the^e 
BDOta  are  found  lu  tie  deep.  U'^uuLly  estetnltn); 
tRFongh  tho  «kia  and  aometimea  into  the  ct-ntral 

Eart  of  tho  potato.  They  aiv  of  a  peculiar  blui> 
lack  tint,  onlinarily  dii^tin^inhable  from  ordinary 
rota  or  other  fungous  diseases.  Ercn  ihout:!'  ^wwl- 
potatow  may  be  apparently  free  from  di^teo-ie  when 


plac«d  in  th«  atorage  houeo  In  the  fall,  tbl 
oft«n  develops  badly.  The  infect«d  potatoes  ar« 
rendered  bitt<-r  and  worthlcaa,  and  are  vualablc 
when  the  i'poU  an-  bad.  Black-rot  id  particilarly 
objectionable  in  the  eetHl-rootti.  an  when  th«w  art 
bedtloii  the  d  i^nin-  \*  sUirt4.-d  in  tliv  hullK.-d  pradocuis 
the  Bo-called  "black  shank"  or  black-rot  of  tW 
plant>4.  The  failure  nf  black-rot- infect^  plant;  ia 
more  pronounced  during  the  cool,  muist  weather 
than  durinft  a  hot  fipell.  In  fact,  on  a  vieorvai 
varic^ty  thi;  diAcaw  is  largely  oatgrown  daring 
favorable  hot  weathw. 

The  iK-^t  remedy  for  binck-rot  ia  the  use  of  slip- 
seed.  It  is  atlvisable  to  grow  the  crop  of  vine 
ciitlings  on  nt^w  land  which  ix  not  infe«t«d.  orm 
land  whif^th  has  never  grown  HWH3t-potat<wa  or  haa 
not  botin  in  fweet-potatoos  forMvaral  yttn,  Ihw 
making  an  absolutely  clean  start,  evcA  tbonch  tba 
vine  cuttings  arv  tak^'n  from  an  infected  crop. 
Anuthiir  remedy  la  to  clean  and  sweep  the  st«raKe 
house  both  overhead  and  nndemeath  W.foiv  pultinjf 
in  tht<  potatoes,  and  whitewash  the  enttr»  interwr 
of  the  house  with  a  spray  pump.  The  addition  of 
bo]lt!<I  limit  and  snlfur  to  th^  whitewaiih  voald 
undoubtedly  be  an  improvement.  The  whitewash 
would  then  cviuit^t  of  the  unlinary  limv^ulfur  warth 
thickened  with  lime.  The  hotbed  shouM  have  all 
the  old  anil  removed,  and  tht;  hoanl.i  and  (in  the 
€».■<«  of  a  fire  holbt^d)  the  Hour  thoruugbljr  white- 
washed with  fre»hly  slaked  lime  before  aev  earth 
ia  put  in.  Tho  new  »oil  ahould  b«  from  jcroam)  that 
ha«  never  been  in  swe^t-potatoee.  Early  bedding 
and  early  pUnlinif  out  in  the  field  are  object  ioaahle, 
as  they  put  the  crop  at  a  diaadvantaee.  la  the 
way.  dinKiog  late  in  thi-  fait  encourajcea  black-r 
while  early  digging  just  before  the  fintl  frtwl.  »t 
the  weather  is  .itill  warm,  seems  to  be  partieuL 
desirabl*^,  Ths  black-rot  is  tht-  wttfst  of  the 
eases  of  the  Rweet-potatoea. 

Soil  rot  {Arnicfiiifia BrUalat)  ia  injurioas  to  yona 
roots  in  dry  soaaons.  The  diseaaed  part  ceasw  t*^ 
grow.  Crop  rotation  and  the  application  of  kaiait 
or  sulfur  at  the  rale  of  SOO  ponmls  per  acrv  aro 
suggested  remediea.  Soft  rot  UitiizopuM  Kioriasatt 
oi'cMTs  in  the  storage  honiw  dariag  the  cnrinj;  pfo- 
L-eM8.  If  the  putatoi's  are  dry  benire  storing  it  ia 
not  liki-ly  to  be  troubleiioRie.  Affected  polataM 
should  be  det!tr<.>yetl.  Other  diacaMd  of  link  m- 
purtance  are  white  mst,  white  rot,  atvin  roL  drjr 
rot,  scab  and  lt«f  spot. 

.\niong  insecta,  sweet-potatoes  are  attacked  by 
the  vreevil,  plume  moth,  tortoiss  beetles,  aawfliei. 
cutwoniiK,  flwi-liwtkj*,  cricket*  .ind  lohaoco  wonna 
[See  Index].  The  weevil  [C^toi  /ormitaritu)  is  a 
small  bluish  Mack  insect  that  depoaits  it* 
receases  at  the  base  of  the  vine  or  at  tbsj 
end  of  the  root.  The  white  gmbs  barrow 
vine  and  down  into  the  roiit<s  which  they  i 
The  remedy  i?  to  feed  or  completely  dratr^  JP 
infeKtHl  vines  and  rootii.  The  plunM*  moth  (Pirn- 
phorim  mjinwinelyhit)  ia  a  silver-hrowB  insect  hur- 
ing  black  Iin<^A  on  the  forewinga.  It  is  th«  lam 
of  thifl  that  is  destructive  to  eWMt-potatoea  bf 
feeding  on  the  leavea.  The  use  of  araealcal  aprajv 
(one  pound  to  twenly-fivo  gallons  of  water)  wiT 
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QCntnil  tUi  fHL  Tlia  lirva  is  uf  a  green  color  and 
bwn  •  diA  itripc  aloni;  tha  middle  ot  tho  tinek. 
Several  kinds  of  tnrtoi»(>  b«vtles  Iwd  on  the  l«av^g 
fiOOQ  itftcr  Iho  plantH  are  itvt.  A*  a  protM'tion  tti« 
plants  mav  be  dippc^d  before  Hcttine  in  a  aolution  of 
arnnnati^  of  lead.  «iie  pound  to  cwi^nty-five  gaJloas 
ot  viaU.T.  Paris  gnxn  of  ti  etrvnt:lh  of  om-fourlh 
pound  to  forty  Kullona  of  water,  to  which  U  added 
ontt-fonrth  |iound  of  lim^  U  also  dTectifo.  Flea- 
ticutloM  may  hv  contrullHl  by  Ihu  arsunidal  ttvat- 
mcnt,  and  pawfliea  by  either  the  Paris  ^reen  or 
tbc  areenicsl  trvutmont. 

Liieratare. 

Wilcox  &  Smith,  Farmer"*  Cyclop«iia  of  Apri- 
CQltur«:  Bailvy.  Cycloiwlia  of  Americjin  Hortieul- 
tnre;  Fiti,  Swtwl  I'utalo  Culture;  t'riuu.  Swaet 
Potato  t'ulture  for  Profit ;  Farm^Ts'  Bnlletitw, 
Uaited  StaUiB  Ucpartmciit  of  Agriculture,  Noe.  26, 
129;  Arkan^afl  Kxixriment  Htation,  Hnlletin  No. 
72;  South  furolina  Hi p^rimciit  i>latiiin.  Ittillctin 
No.  6:1.  Nnmpnms  other  publitatioii!!  cun  bu  tracod 
through  the  Experiment  Station  Record. 

TANKING   MATERIALS.    Pi«a.  B4B~861. 

By  /■'.  /'.  \nlck. 

Nearly  nil  plants  contoin  an  aetrin^nt  prlnci- 
pli.f  Icnown  an  tanain,  which  !»  diHtinRDiHhed  by  its 
propt?rty  of  forming  with  |irot»fid  matt4<r.  nuch  as 
animal  Hkins,  an  insulnbl^  compound  called  leather, 
which  in  ittrong,  floiiblo,  and  reBwtant  to  wear. 
btcsQBe  of  the  many  uses  of  leather,  there  is  creat 
(lc;niand  for  lar^  iiuantitii-s  of  laiiuin  witli  which 
to  make  it.  While  many  plants  contain  tannin  in 
conn  ill  (■  rail  lu  quantities,  practically  all  the  t.aiinin 
is  Hwtired  from  a  few,  and  theNi;  few  aro  m  h  rulv 
tho*i*  from  which  Ihfi  tannin  can  be  securwl  in 
commercial  qii&ntiti<->«  mo*t  wronomically.  In  thin 
country,  bark  of  homlnck,  chestnut  or  rock  oak 
hiut  biH^-n  and  t>till  is)  thu  chivf  avuroe  of  tanDin. 
but  as  the  supptiL>a  of  thcM  barks  are  exbaiuted 
and  an*  farther  rwmtivt-d  from  the  tannery,  other 
miilerials  an;  tued  Jn  cunutantly  |^3t«r  quanti- 
tii's,  particalarly  in  eaitern  tannoriea  where  sup- 
pli*w  of  bark  are  miMt  difflcult  t«  swnro.  This  con- 
dition haa  encouraged  the  importation  of  for^  ipn 
matoriiilt  aad  thv  a»v  of  «xtract»  which  can  b« 
ma<Ie  wharo  the  tanninR  rnaterials  Rrnv,;  aiid  trans- 
fiorU-<l  to  the  tannery  much  chi-aprr  than  the  raw 
materials.  In  addition  to  hemlock  and  oak  bark, 
the  Uflo  of  cheHtnut  wood,  quebracho,  palmetto, 
mangrove  and  aumac  oxtratU.  an  well  a»  of  oiht-r 
materials,  is  rapidly  increaBiag,  so  that  products 
at  prwont  but  litllu  knvwn  or  u»od  art  mon- 
tioBM  ia  tba  following  liat,  u  the  time  ia  fast 
approarhlng  when  many  of  them  will  be  a-k-d 
in  cunsidvrablc  qnantitica.  Very  few  planta  are 
cnltivatfld  for  thoir  tannin  and,  with  the  potuible 
«xc«pilon  of  canaign.',  noau  an>  cultivat«d  in  the 
United  States. 

Tannin)/  rrtmel*. 

Until  within  rccont  y«ant  all  tannurif*  prepared 
tbedr  i>wd  tanning  liquors  directly  from  the  raw 


materials,  each  tuving  Ita  own  leach  house  and 
mnintnining  immeiufl  ricka  of  bark.  With  rapidly 
decreasing  suppliiw  of  bnrk  and  other  native  tan* 
ning  materiala,  this  is  no  longer  possible  in  some 
t)f  the  older Bcttlod  parts  of  the  coantry.  and  many 
tanneries  rely  in  part  or  entirely  on  extract* 
which  are  dimply  tanning  lii^uors  made  where  the 
raw  material  is  still  accex^ible  and  chtaji.  and  con- 
centrated to  a  RmatI  bulk  for  the  sake  of  economy 
in  handling  and  tranfl|Kirtatinn.  The  mont  com- 
monly need  extracts  produced  in  tfaia  country  &r« 
modo  of  chestnut  oak  and  hemlock  barka,  chcflt- 
Rut  ant)  quobracho  woods,  sumac,  palmetto  and 
mangmve. 

In  preparing  liquors  ur  extracts,  the  material 
muxt  first  bo  gronml;  how  fine  is  largRly  deter- 
mined by  exiMTienct-.  the  aim  Iming  to  secura  tha 
maximnm  quantity  of  tannin  at  tng  loweet  cost. 
If  thu  material  is  too  finely  ground  it  will  puck  in 
the  leaches  and  extraction  will  be  too  alow  to  be 
economical.  Tht*  grnuml  m.iteml  \i  carried  Ijy 
conveyors  to  tho  leaches,  which  are  large  round 
wooden  vat«  about  fourteen  feet  high  and  fourteen 
feet  in  diameter,  each  bidding  about  ten  tons  of 
bark.  Thww  leaches  are  provided  wiLh  u  false  per- 
forated bottom  through  which  thii  tanning  liquor  can 
\\fi»»,  an  ojientng  in  the  bottom  through  which  the 
cxhuui^ted  material  tia.wi.a  in  emptying  the  leach, 
and  which,  when  the  leach  ia  working,  is  closed  with 
a  long  plug  reaiThinir  to  the  top  of  the  leach.  Each 
leach  also  has  a  virtioal  ^wai  rining  from  und&r 
the  falite  boitom  to  UL'ar  the  tup  and  connected 
with  the  next  a-ij-Mning  leach,  tm  that  the  liijuor 
from  tile  iKillum  of  one  leach  may  pass  to  tbi^  t«i< 
of  tba  n(.-xt  succeeding  one.  The  leachi-s  aro 
arranged  in  ihe  form  of  a  battery,  and  mx  to  four- 
teen biichi-s  .ire  used.  In  extracting  the  tanning 
material,  wry  hut  water  is  run  on  the  top  of  thtt 
mati<riul  in  a  leach  which  has  proviously  been 
nearly  exhauxted  of  it*  tannin.  Tni*  in  known  aa 
thu  "tail  leacli."  t->om  the  bottom  of  Ihe  tail 
l»tch  the  liquor  paeseB  to  the  top  of  the  next 
leai-h,  the  materi.iI  in  which  has  nut  been  so  c«m- 
pletely  exhiiunled  as  that  in  the  tail  K-ach.  Th« 
liquor  pasaes  Bucceasivety  from  the  bottom  of  on« 
to  th*  top  of  the  next  learh.  each  containing 
materia)  leas  exhausted  than  that  in  tho  pn>viaus 
leach,  until  it  paanea  on  to  the  "  bead  leach,"  con- 
taining material  from  which  au  tannin  has  been 
removed. 

i'Tum  the  head  leath  the  strong  tanning  liquors 
nin  tfl  the  fietlling  cooler  where  much  suspendi-d 
matter  att  well  w  that  which  ia  inaoluble  in  cold 
water  settlea  out.  or  th(>  liquora  Kr«  carriful  imme- 
diately to  tb«  evaporating  pans  to  be  concentrated. 
In  a  long  batt«ry  of  leaches  it  is  cuj«tomary  to 
pump  the  liquoni  from  one  leach  to  another  and  often 
to  leheat  them  at  least  once.  To  avoid  repeatedly 
reheating  the  liquoru  between  Uw  leachej*, »  copper 
coil  is  oft«'n  placed  in  the  bottom  of  each,  and  the 
eontenta  h«at«d  by  8t«ftm. 

It  ia  eoatomary  partly  to  decolorise  extracts. 
For  this  purpose  dried  blood  te  chiedv  uved,  though 
blood  albumen,  casein,  and  other  aloTiminous  ma- 
terials.  isa  well  as  lead  acetat*^  and  aalta  of  alumina. 
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are  need  to  a  certain  extent  In  decolortKine.  the 
diluic  lirjiinr  fmni  vhieb  the  siiii[H'niii-il  m^tli-r  him 
wttled  out  is  run  into  a  vat  iiroviilei]  with  a  stir- 
ring Ki'ar  and  Hteam  coil,  and  Lu  the  liquor  the 
decoloHiiiny  msUTiiii  diHsulvd!  in  a  lilllv  wiit^r  is 
addi-d  and  the  whol*  well  stirred.  The  tempi^rature 
IB  raixcd  to  70'^  C,  wh.n  tlic  nlbnnun  c(iaj;iilnif-H 
and  carriea  down  part  i>f  the  colorinK  matter  with 
it.  Tho  Buluti'tn  is  allowed  tD  setlltf  in  another 
twiV.  the  clear  liquDr  drawn  off  und  s<?i!t  to  the 
vacuum  pans,  and  the  fiiii]iment  filter  preased  to 
recover  tho  rLMnuimlur  vt  Iho  lii|iii>r  utt  wull  s*  tho 
tann in-H«oil  compound  which  it  contains  and 
which  is  oikxi  iw  a  fertiliwr.  Tanning  H'lnoni  may 
sl«o  l>e  decuioriied,  or  rather  bleached,  by  pn^inf; 
sulfur  dioxiil  through  thorn  hi-fon-  coneuntritlinc 
The  color  thus  lomporarilr  remowd  is  likely  to 
rvturn. 

The  material  that  Roes  out  of  solution  whi^n  tlio 
diliit(>  liquor  in  cfloled  in  the  aettling  tanks  con- 
sists largely  nf  tannin  which  is  diHicHltly  Holnhlo, 
bat  ia  tapable  of  tanning  leather.  After  being 
decvluriztd,  or  directly  from  the  IwichcB.  thi;  liquor 
passes  to  the  vncunm  pana  where  it  ia  cimccntrutcit 
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to  kbout  4o°  Twaddle,  for  ]i<]uid,  or  uiitiL  the 
extract  will  solidify  on  cooling,  for  aolid  extracts. 
To  avoid  excew  of  cnlnr  &nii  the  de-'^tmctinn  of 
tannin  the  eonrantratiun  is  donv  nt  low  tumpcm- 
tnre  and  without  accews  of  air.  Licjuid  extract  is 
snIiJ  in  liarreljt  or  in  tank-c-ars,  tho  solid  extmct  it) 
bafp  or  tiules. 

Future  liiatiing  malKriait. 

The  native  tan-barknof  thL-vantornand  northern 
pari  of  tho  United  Stat-ex  are  rapidly  decrcaifing 
undftf  a  heavy  demand,  which  amounted  to  l.-l^.'i,- 
CKIO  oorik  in  19ur).  and  it  w  only  a  qneution  of  com- 
paralively  few  years  when  a  Uirge  part  of  tho 
supply  muBt  com(»  from  other  source*.  There  are 
three  ways  in  which  the  mat^Tial  may  he  aupplivii, 
and  doubtless  all  of  them  will  contribute  n  part. 
They  arc ;  (1>  larger  use  of  foreign  and  Httle-nsed 
mnteriak;  (2)  more  car*fiil  handling  of  tan-bark 
treex;  and  (!!)  cultivation  of  tannin-containing 
plants  as  reffular  farm  crop*. 

The  growing  of  plnntj>  primarily  for  the  tannin 
they  contnin  will  probably  develop  slowly,  bticauw 


other  crops  pay  better.  For  this  reoouo 
has  failed  in  the  South  and  'Wefit.  So,  U«,  the' 
growing  of  woods  or  of  bark»  rich  in  lannin,  CEc«pt 
on  l.'ind  that  cannot  lie  otherwise  rc^Urljr 
cropped, dons  not  promi^ie  at  pr««oat  to  b»  a  profit- 
able nndertakinjf.  At  preatrnt  the  moat  proaiatng 
plant  for  cultivatttvn  ts  numoc,  which  mnjr  bt 
planted,  cultivated  and  h.irve«led  by  machmery 
and  handlod  in  much  the  aame  witr  an  other  fann 
crops.  Ita  cultivation  t»  conducted  siicceaafallr  tn 
Italy,  where  lalior  is  much  chi-JiiiHr  than  it  is  tm*, 
but  it  rumains  to  bo  demonHtrat«d  that  smaae  eas 
compete  with  other  farm  oropa  under  conditionii  in 
this  country.  On  lands  not  stiitable  for  general 
agriculture  cheatnot  vood  and  cbeataat  oak  bark 
may  be  grown  or  allowed  to  reprodnoe  pni6tably 
within  a  period  of  twenty  to  thirty  years.  It  is  ■ 
proli^lik',  Imwuver.  that  the  price  of  raw  tanning  g 
materials  must  riwe  considerably  before  their  culti- 
valion  will  di^'dop  ti*  any  (rxtunt. 

Wild-grown  materials  will  undonbtedly  coDtinoe 
to  Ic  the  alnuut  exclusive  suurcv  of  tunnin,  but  t« 
muct  the  demand  many  materials  but  little  nsei 
will  he  developed,  and  more  care  K"  exercised  ia 
ir»thering  ami  marketing  all  kinds  of  taaniog 
materialM  now  used. 

Lita-ttturt.  H 

Davis,  Manafacturc  of  Leather,  Philadelphia; 
Proctor,  Tho  Princlplefl  of  Uiather  Manufiu-iDr^, 
liondon.  11><i:l;  Fleming,  PractiiJil  Tanning.  Phila- 
dttliiliia,  1!MJ3 ;  Modem  American  Tanning,  ('hica^^]^ 
1305;  Watts,  leather  Manafacture,  London,  1906. 

Souttcss  OF  Takkisc  Materials  ^ 

€tm\fh'». 

fftmhek {Tuiya  Canadttuii].  Bemlock  bark  k  rtiO  thi 
chief  Amerkan  tannins  nntQrial.  It  coatains  8  to  t-l  p«r 
cpnt  of  fiitnetiol  tBiiniii.  Tho  lr»*  U  iMir*  tttm  Not* 
Scotia  to  MinneJioln  und  WiicoiulB,  and  SMnbward  n  tte 
Allegbuny  nxmntalnii  M>  }iuitbant  Alabama  aod  dtorgM, 
Michizan  ami  rfrnikylviinlii  furniiih  ahoat  60  pvr  osot  fd 
ail  the  hemlock  bark  now  iweured.  Tbe  hark  ft  Bni 
eiU^naivi^ly  alone  or  in  (^umliinatiun  »1th  oak  bark  ia  tka 
nroilurtiiin  of  Milo  leather.  Ili-mtock  Ir.-tlhvr  ii  b>rd<r  mi 
\«st  pliable  but  moro  permeablo  to  wjil* r  Ikaa  oak  leaitcr. 
The  luLiil  quantity  of  hcmlcKk  bark  used  Is  190$  v« 
l,000,rtW  corJ«.  wcrlh  |8.-I7l).0rf<l.  Aa  extfact  u  >b« 
Riadn  <if  whirh  nhiiut  r>2,l)l)0  burri-Iii  tr^ra  na«d  n  I90&. 

Wnlrrn  hfmlofk  tTtuj/ii  kflrrvpkfUai  is  tamtd  tram 
Alukii  to  Idiha  aad  Monlua.  &n<l  Mmthward  is  tks 
(^au'iuli-  and  Cua*t  raneo*  of  WMbinirtaii,  Ora^va  Mat 
CalirHirni;!.  where  it  ramj  constiUt*  13  per  ueat  of  Its 
foreat  growth.  Th«  L.irk  conialiu  6  to  20  p«r  ont  of 
tannin  und  I.h  niimrwhiLl  tbinnpr  than  Ibat  of  unnni  hs^ 
lock.  The  wood  crjnlains  Icsm  tbaa  on«  por  o«tit  of  i 

Oali/vrnia  tiMiappiat  IPirm  Mnn'Mls)ia  aatini 
tho  c-iiut  of  Tiyyrer  and  b>rer  Californiik  Tlw  bark  i 
tninri  nhnut  13  f-r  runt  of  tuonin. 

MantrTfj)  pinr  {PtHut  fadiat*)  it  antlva  m  lb* 
of  California.    Ths  bark  cimtaias  •bout  14  p*r  Mat  ^ 
lunnin. 

Pine  bark  is  used   largely  in    Austria.  Bavaria  sal 
iDuthern  Oenuinny.  Ai»ii)o  pine  (/*<■■>«  tf a/fp-Bw)  eoa- 
tninit  abiiul  la  jwr  cent  nf  tuinin  Twrj  suaOar  Ut  h— hut 
The  inner  (Hirt  of  i!i*  bark  is  called  Snoabar  and  ifiwurtt 
as  nucb  as  2S  per  osnt  of  tanain  of  llgtil«r  c^or  thv  th 
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ess 


oaUr  bnrk.  Othvr  pin*  barb  cunUdn  2  to  7  per  MBt  of 
tun  ilk 

Sitka  tfTtut  {PUtA  Siletitntit)  U  ootivn  thag  ti)»  coMt 
from  Aiwa  to  nonborn  Cnliforrk.  The  htirk  coatahs 
■bout  17  per  c«nt  of  tunnin, 

Norway  rpruer  U'icM  rjerlta).  Tho  Imrk  contRiriM  7  In 
13  p»r  cent  of  cati>rhoi  unnin  and  much  fennentiilile 
■iiKar.  U  it  iu«d  tersely  Is  Aantria  and  i»  th«  luiunn  of  ih« 
■CMsIMIiiFchtiarlEextrRi^l.  WhilHiiinicitf/'.  nJtok.  natiiro 
Id  nortlioni  Unitd)  F|.-iI>-k  And  Cannon,  is  vciy  eirailiu'. 

.•SfitfTjIr  (^btM  pcctiiute)  {s  uswd  to  a  limited  nxltiit. 
The  builc  C'lntaiiui  6  to  II>  par  ct:Dt  t>f  iTvo-bltiini;  ttrnoin. 

lAnpland  fir  {Abirt  grandii)  is  nntii'p  nlong  the-  coitrt 
fri>m  Vanfouvtir  iiliinil  U>  inirth-rn  (.'ulifimia,  anil  inlaml 
to  Iflnhi)  an'i  HontuQiL  The  bark  cuntains  about  9  [Mr 
coat  of  tivnnin. 

tiarrft  (f-artr  S^ro/wa)  contains  9  to  10  percent  of  a 
pule  c3UH:hi>l  tannin  and  In  milalile  for  Hcht  li>alh»r«. 

Dmarf  jnniptT  Uvniiirrm  camm.unit\  barb  Li  il.ifid  in 
BoMJo.  .jcraral  mcmWi-K  of  the  Taxaerar  ot  ynwi  nro 
naed  in  Aiutraliisia  fitr  tanniriK  and  coobaln  ^  to  30  pt-r 
Osat  of  tannin, 

Rtdwoei  liifptoii  trmprrpirrnA  in  nalivo  alons  Vae 
Cowt  ani)  tl'irty  miUii  inlamt  fri^m  >i>iithi<rn  OrpK'in  t<i 
wath  of  Punla  Gnrda.  Califomii.  T)i»  waoH  mnt.iint 
■buQt  2  p«r  MBt  of  tannin  and  the  bafk  probabl;  aomi^- 
vhat  mors. 

ilJD  (rrr  l^umVt  jti^nfro)  prodacra  a  enm  wbicti 
•ZQiba  froni  Ibv  lr>M  and  which  mo/  contain  as  hl>th 
aa  70  iwr  mnl  cif  tannin. 

Tht  oak  lanninK 

Ckt4nul  ook  {(^urrrttt  I'ririttt'*  U  found  fn-m  lonth^m 
Uatn0  tu  U.irylnnii  and  in  the  ni'iuntnina  uiuthwaH  U> 
Dorlfaurn  Alaliama  anil  Q<forKis,  and  wd^tward  to  Lake 
Krid  and  central  Kcntaeky  and  T^^nnoKM.  Cheotnut  oak 
bark  LB  next  in  inijHirtitnpii  to  homka'k  liiirk  in  this 
cuimcry,  and  eomuins  8  to  N  p«r  runt  of  unnin.  probably 
both  cnLvcho!  and  ;)jrroi[alli>L  TIih  wood  cunLaina  2  tu  ii 
mr  cent  of  tannin.  An  Mirart  in  ahu  miu\«  Imm  th« 
mrk.  Il  U  cuittfrnary  to  <rat  all  treM  whtn  tho  4Bp  !s 
rvaiitK  <f  lIm  \ark  itt  to  Ik^  uami,  a«  il  (.'an  lie  nuet  ciuijly 
pe«l«d  at  tbU  time.  All  barks  aiiou.ld  be  carcfutty  piled  in 
the  wooda  aa  pMl^l.iMvthurwiaii  tboro  i*  c«niidvrablo  Ioh 
of  tannin  frvm  ('Xpoiturn  to  tho  w«ath>>r.  Th«  quantity  of 
oak  bark  iwod  in  11W5  wa*  422,000  cord*,  valuud  at 
fa.76B.i)i¥> :  in  nildilion.'il'l.UOO  bnmeU  afaitrncl,  valitiu] 
at  J2;tfXl,0i)0.  WW  Bit"  iiHwiI, 

Tanbark  vak  \Qufrtut  dritti/tora)  i»  ffiund  in  aouthtirD 
Oiviion  anil  wiuthwurtl  to  Man[)'itia  I'lunty.  California. 
The  trm  m  alio  knoini  localtr  ok  chminnt  oak,  Th«  bark 
containa9  to  23lwro»al  of  tannin  and  averagea  about  IS 
per  ci?Dt.  The  fullaKO  aj)d  twlga  contain  about  &  per  ccat 
of  taanin. 

Th«  liarka  of  olh«r  Aini>iieiui  oaka  contain  conniderable 
tannin.  Whit«  oak  {Quertvt  aiba)  oontaiu  3  to  9  piT  <«nt: 
wd  onk  1^.  ritftral,  3to5por  c*nt :  bla<k  atklQ.  nigra), 
Ur^i'ly  UDHd  m  aMnuri^H  uf  qunrpilrcm,  i  (lytuluff.  bul  uf 
little  ralue  for  tannins;  California  black  oak  IQ.  Cali- 
formiea,).  about  10  pur  i:4>nt  of  tannin :  Highlani]  oak  (Q. 
Wviittnil,  about  i  pxr  crnt ;  California  whiM  nuk  {Q. 
Uiata),  about  12  p>-r  cent:  CaayoD  li«»^nk  (Q.  ehTstto- 
fui<),  about  10  per  c«at ;  Paalflc  port  oak  (^.  (rarryuM), 
about  8  p«r  ocnt. 

Othar  oak  b«rka  uaed  larKvIr  abroad  on  thv  fo1!niirinj{ : 
F.nK'wb  oak  (Qii«tvu«  jt-iiinruUla),  oommon  in  Bag- 
land.  Irt'liind.  Scotland  and  i^lavonla.  It  la  ucd  for 
inakinK  lukivoud  citrart.  Tha  bark  coRtaina  8-IB  par 
cent  of  uanin.  Q.  t^uily/tora.  the  hark  nf  which  con- 
taiita  10-14  p«r  rent  uf  tanning  mattar,  |>aaalbly  both 
cat»chol  and  pyi^jjrtllul  Kninim  Tha  yield  of  tannin  la 
l«M  from  Ireea  onir  tircoty-flvo  years  of  tKfi.  and  cop- 
pioe  barka,  from  sbmnce  of  rtm,  ar«  often  atronK.  and 
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alaooontwn  I««  eoloring  matttgr  and  more  fi^rni«nlabl« 
euKar.  Oakmiod  conlwna  only  a  rory  amull  pvr<.-vnliK<o 
(2-4  p«r  o«at)  of  tanain.  practically  idoniii.ai  nith  that 
of  theatnilt.  Turkey  otk  iQ.  Orrut,  of  Miuthoni  EuMpc ; 
Q.  ^u^awRf,  in  mountain  dlalrlcta  and  acalt«rvd  In  KouCh- 
pm  Kurop?,  8-l>>  [ht  ra-rt  "f  l;innin  :  Kvjfgnn'n  ruik  {Q. 
/f^j),  fiouth  Europe  and  Ali;>iri:i,  5-11  per  cont  of  dark 
nilured  tannin,  wll  adspcml  to  mi\e  lualher;  cork  oak 
{Q.  Sitberl.  tbr  iixiinr  liark  i>f  vrhii'h  h  c<irk  ;  Itw  iciti-rior 
Wk  contdina  12-l»per  cent  of  tannin, whi'^h  ut  redder 
than  that  of  ordinary  oak  :  African  oak  (Q.  patudeKubrr), 
of  Alijcria,  lO-I-l  pur  cent  of  tannin;  Q.  Mirtrreki,  of 
AlKoria,  S  per  cent  of  tannin  in  tW  bark  ;  V.  Taia, 
of  the  Pyren««a  and  sooth  Prftnra,  14  [wr  <i(<nt  of  Innnin 
In  tho  bark  ;  Karmce  ouk  {Q.  ei^fiferai,  of  souih  Europe 
and  Ai(«na,  biui  nn  tivnrneu  of  lU-li!  per  cent  uf  lAnnin, 
giving  a  firm,  dark,  anlc  lenthor. 

l-'a/ania  (from  Qaereut  A^Uopt  and  probably  othor 
apncit*.  p.  mnrrwfrpi*.  (Irttca.  f'njcri.  row^trn).  \a  the 
cominfrcial  nnnin  of  the  ai^nrn  cutiaof  ibnu-  wvcral  kinds 
of  oolu.  Beat  tlRiyma  valonia  rontnins  up  to  40  per  oont, 
Greek  19-30  pvr  coiit.  Candta  valonioa  up  tu  41  per  cent, 
and  Coramaninn  17-^  per  o«nt  of  pyrogaltol  tannins  or 
pyroeallol  d«rivativ«*,  and  dapoMt  a  graat  daaJ  of  bloom 
consisting  of  «l  t.ijfic  actl.  The  acorn  emtMnji  a  eonaidarabla 
amount  of  fenne ntable  augar  and  bat  little  tannin.  Valo- 
nia ia  hnnd-pirk'ul  In  thrao  gradvs.  Thn  buani  Homotbnaa 
cijntain*  over  40  pwr  w-nt  of  t.innin.  Valonia  ix  twjHTialij 
iiuilab1«  fur  the  mmufacture  of  aole-lenther.  It  depMita 
mii'Th  iiliHtm.  nnd  u  uivd  an  a  diulin^  maleHiil.  It  makea 
the  louther  aolid  and  compact,  but  Iiyivw  tho  KTuin  wfrnr- 
HJiat  ruu;,'ii  iiid  bard  to  wurk.  In  mixture  with  Kambier 
and  fjthur  mntfriulji,  an  it  in  Ktnerallj  uswl,  it  ia  un  ex;;(>l- 
(nnt  injinin  for  Art-wng  li.nt.h'T.  and  with  priptf  manage- 
m«nt  dtfpoHita  littlu  or  no  bloom. 

"  Nut  gallii "  la  tho  term  applied  to  the  escreecencea 
nn  plants  prndvcod  hy  inw>rU  fitr  thn  puti>oii»  of  depijolt* 
in?  their  egga.  "Tnrkish"  or  Alei^po  |t»ll»,  from  Q,  ifi~ 
fittoria.  aro  dewlupiHl  from  the  young  ihoot  of  Lbs  oak, 
and  ara  he«  befons  ^^ 

theiDMclhaaeacaped,  ..■.■.  ^*^ii. 

aa  thi>y  contain  la  tbin 
BtifiQ  gp  to  £0  or  60 
porc«Dt  of  Eallotocuic 
acid.  Thtiao  galla  and 
thaw  of  RKtu  Mmia- 
Inla  aril  thn  ]irin<ripal 
aonrcM  of  the  pare 
tannin  of  commerce. 
(f.  itftetaria  alao 
bean  a  larre  gall  liko 
an  app'e,  called  "  A|»- 
nlea  of  Sodum,"  or 
ro»r,"  caUMd  by  a 
dinnrenliiwrct,  vhir-h 
contalne  Sl-^  per 
cent  of  gallotannic 
acid. 

Knopperaamgalli 
produced  on  the  tm- 
nntam  arnma  of  rari- 
oQB  apecics  of  notv, 
prind  pally  Qverrat 
CVm'fin  niinguy,and 
contain  up  to  Sb  p*T  cant  of  gallotannk  acid.  I.ik«  all 
purely  gallotannie  maUrUli,  tbey  naturally  gin  a  aoft 
and  porooe  uinain,  Jll-adnptad  for  eole  leatlwr. 

Tho  baik  of  u  nnmber  of  Indian  oaka  ylaldi  tanntn.  Q, 
iiuMta  cimtaining  about  22  par  cant. 

Tht  fJif^nuh. 

{^ettBut  iOulanea  Amtrieatu,  Pig,  Mdl  w  DBtha 
from  Knibom  Mune  and  Ontario  to  Delaware,  Maryland, 


Plt.tn.  CbeatBiit  bark  am  ttUan. 


TANNING  MATERIALS 


Ohio  and  Indium,  and  1q  Uie  monntaiiiB  l/i  Alitboma  aad 
WMt  to  UirhifC.in.  Thu  wnod  irontiuiiii  ^  to  10  pitr  runt  ti'f 

tannin,  elving  bluc-bl^tck  with  iron  ulta,  Tlic  older  trru 
ooBlaiTi  the  highdatt  percentage  of  tsnmn.  The  bark  aoa- 
tainn  aliout  8  ptir  ctMil.  The  vr(H)d  ]»  uihmI  for  mukinx 
axtracU  wbich  girc  a  lirtn  l«nth«r,  with  a  trsod  <i«ul  of 
klvvni  i(  used  atri^nji;,  and  a  inor«r  ro<|ilwb  tint  than  valosia. 
The  extract  ollna  conLains  ditrk  coloring  mattc-n,  and  lh« 
onlinr  of  lr>athiir  tannpd  with  it  i«  r«iiilil;r  darlcnivAd  hy 
traces  nf  lime.  Likn  &II  wond  ntrw-tn  it  tans  rapidlf,  the 
color  |tt.'nalrutJiijL;  flrst  and  the  taa  follaniDg.  Decflloiiied 
clip*tniil  rxLnirU.  HumKlimw  mixud  with  qurtirarha  nnd 
othipr  malerialB.  »rp  often  sold  a8"oak*f'od"  extracts. 
There  nera  1M7.000  banvls  of  chestnut  estra^'.t  tna«le  in 
liXKi.  and  Lhr  uihi  nf  thin  rnutcrinl  U  ntciidily  inc-ivudinc. 
SpaniiA  ektttaul  (Qttiaacit  putn)  \>aik  Guntciiis  up  U) 
17  per  cunt  of  tniinin.  th«  wood  «ontaiD8  S  to  6  p«r  Mnt 
of  tuiDin  and  ia  iiwA  abruod  fur  m&kiDs  eltraet. 

Svmiir  nmi  rtUiIni  plunli. 

Sieilian  rumae  iRInii  Cnrioria)  leaf  i^ontalna  20  to  S5 
por  canl  uf  iHnnin  wtLii'ti  i*  |irin('i{ially  f;;tlli)[iinni<r.  wilh 
BOOM  ellsEitttunic  acid,  and  i«  Che  t'Mt  tnnning  mnt«risl 
known  for  jiale  color  and  soft  tanning,  and  hence  is  uaed 
for  roorotnouci,  roaoa,  aklrera  and  th«  llkv.  Sumac  ia  fm- 
(|aeotIv  adoltoratud  with  icfund  Icnvc*  ncd  twigt  of  Pi»- 
taeia  i/tniitctu,  Ailinikut  1/la.niiilata.  Vittt  v\n\ffra,  and 
tome  otbilf  s]W'<'le>'  of  the  ithun  family,  l.ut  Pitliifut  Lm- 
tivut  ia  tui<d  to  a  much  larger  nxient  than  any  of  the 
Othsn.  Thn  ntjwn  contnina  bat  little  Innnin,  llntttflnn 
£00,000  and  400.000  tons  of  eumoc  le.if  are  imrorled 

Miiiiat!y.Th«Sl(^HIan 
Buinnir  U  rulln'atvd 
in  Italy  and  SiFily. 
The  heal  leaf  grows 
on  filriny  caloareoua 
moontain  «oil»  nvor 
U)4  »}%  and  in  known 
ns  "Uaaf^ullno," 
whil«  th«  Uaf  whirb 
cnntaina  much  le«8 
tannin  !■  called 
f^miiifilH. 

Snttmlk  fumar 
(Rkut  glabra,  Kig. 
850),  Ttrnirf  avmae 
(R.  fop'illiiui')  and 
S»shvrn  «M«mc  lit. 
kiria  ot  R.  Igpltinai 
arti  nativA  from  th« 
St.  Lawrenw  river 
to  the  Golf  of  Mexico 
nnd  WKiit  U)  Lhi>  Miii- 
sissippi  ri»er.  in  poor 
Boils,  wa8t«  places. 
and  iiii  thp  hJlU  and 
monntnin  nidcs.  Tho 
leaf  contains  IG  to 
30  |M«r  cent  of  tan- 
dark*r  rolor  than 


Pie.  Bso. 
Bnootli  tunuc  iJfAvi  oUibrai. 


Din  and  makee  leather  of  a  rather 
Siuiliim  inmui^  becuuaei  it  eontalnii  moiv  coioring  matter- 
The  ioaf  ia  oitfuvivcly  ^nther^  in  the  nontitaliu  of 
Pennayivania,  Maryland  and  VirKinfa  ^ndaella  to  the  tan- 
tutn  at  tiVi  1(1  $4-]  poT  Idu.  Thii  tuxf  nhonld  be  (r^thnrrid 
in  Taly  Iwfnrp  it  lii-Kiri»  to  torn  red,  as  the  peri-(intage  of 
tiwnin  ia  hlnher  and  it  prodm-ia  a  linhuir  i■(>I()^^d  leather 
tlian  the  Iraf  eathrri-il  in  Auiiuat  and  tScplrmhi'r.  llrtt^T 
prices  wruld  be  roaliird  if  the  leaf  were  K&tbert^d  earlier 
Ihac  it  now  is.  Afbcr  dryioKi  thu  leaf  la  Kniuad  umler 
mill-atonca,  aiftrd  t<>cet  aut«tnmii,  and  theWaf  baf(f(«dor 
halod  for  market,  l^tnaii;  in  not  raltivatnd  in  thia  etiim- 
t^.  It  la  possible,  however,  that  the  American  somac 
oonld  be  eoitivuted  oa  a  profitable  farm  ercvp. 


Other  tannh-bearlng  vpeclei  of  SUBwc  or  Um 
R.  orunioiua.  V.i  imr  nftnt  lADnin  :  R.  Mtiapimm,  i  _ 
crnt;  R.  piimila:  R.  OaitadrutU;  It.  Ihriepiemdrw^ 
Venetian  or  Turkish  aumac  (ff.  Cetintu)  ie  tnorv  W^ar- 
Lant  as  a  dynin^  tban  ua  a  tannine  ntatvrijJ.  Tla  Imw 
contain  nbout  17  ner  cent  of  tMUtia.  KHpbovt  (£ 
Thunbergii),  from  the  Cajie  of  Good  Hope,  contaaM  2$ 
per  cent  «f  catechol  tanning  natter  of  reddfah  color,  fi. 
itm-ialala,  contatntn;;  I>  por  cont  of  tannin,  ri^ld*  Owm 
and  Japnnwe  galla,  eoUsiniiie  up  to  7U  per  ont  of  (aBo- 
tannic  ai-id.  They  are  cnseo,  not  b;  s  lly,  tra(  Inr  Ua 
attack  uf  an  a|)hli>.  a«  an  thoaaof  tha  illiad  PiMaem. 

Jspnneie  or  Cliinesa  ealb,  made  on  l«avM  ai  JUu 
lemialala  by  tbe  ating  of  a  plant-loue,  ctntaln  70  perceM 
of  tannin. 

/VmeA  tumne  (Omaria  mt/rtifviia)  is  •  poiaonaw 
shrub  of  the  south  of  Praac« ;  U»e  l«>vea  contJua  abovt  H 
per  T«iil  of  tannin  and  are  ai«d  for  laBBtnc  and  ••  • 
■nmoc  adulterant  undi^r  th«  name  of  "  sliacA."  Tttta  ((V 
riaria  ntrijaliat  bark,  of  K'ew  Zealand,  eontaiia  16 to  IT 
per  cent  of  tannm. 

<^ibra<rko  f Laioplrryn^iuin  /.omitnt)-  Th»  wood 
cant^iinn  abnuc  20  l"  m  {wr  c«nt  of  a  red,  diflcnIUT 
Bolable  tannin,  ylelijing  "  reds."  and  conbiliiliig  "111**^^ 
and  phlumtEluool-  tt  glvea  a  firm.  r«di]iah  lemUer.  <)«• 
brac^o  ia  obtained  from  Arfceatiaa,  wbonoa  !«][• 
quattlities  of  Ioks,  or  eitracte  made  thentnm,  art 
exjiort.'il  to  Pkrufie  and  the  United  Stat«a. 

I'ir/itfia  Ltntueui,  gttm  tn  Sicily,  (^-pnu  a>d  Aluaria. 
The  le;ivis  i-ontain  12  to  19  pnr  cont  of  a  eat«ehol  tanaoa, 
and  Hn>  Hfvt  [-hieRy  in  the  adulteTalioD  of  enmae.  LoMfeer 
tanned  with  Dumac  adulterated  with  lentiiciu  dartana  and 
mililens  on  ei)><i«uru  \n  lit[ht  and  air,  and  for  Lhia  iMaoa 
itautte  in  caxmurhiTca  Ko>Ki  color  is  desired  is  ohjac(ii» 
able.  P.  orinJdiu.  TerdiiiU^Ht,  mr«.  and  olfaen  of  laAa 
and  tlie  Hediterramian  regian,  bear  Tarloiia  apUa  (dh 
yielding  SO  to  -10  per  cent  of  taasia. 

Ptpptr  Trt9  or  ilcJle  iSrhi%%4  iMU],ot  Bvcaoa  Ajrm. 
The  IcavM  onlj  are  oaed,  and  era  »ald  to  contain  IH  f 
eent  of  tannin.  ThA  wond  contntna  Imw  than  3  per  t*BL 
and  the  bark  6  to  10  per  c«>ni  of  t^niitn.  &  ^revtra,  of 
Bnutil.  la  said  to  coataln  U  per  c«nt  ot  lanaln. 

Palm  tannine. 

Aiw  patmftta,  Dit-arf  patnietto  (Saial  Adanmmi,  & 
terralola),  gn>w»  frn'ly  in  the  Bouthcni  ataics  aad  la< 
riipccially  nbundiuil  on  thn  cB>t  coaat  of  Florida  TW 
pinnt  ia  an  evi'iKrven,  the  *t'nii  of  which  Kravv  flat  alMg 
the  Kriiund  and  is  held  la  placa  by  nora^ri^iie  email  root*- 
TheV-avea  are  faihshsped  and  ribbed.  The  plant  iantj 
hardy  iind  th«  Inui-na  may  ha  cot  wilhont  daaafJB(  tw 
plant.  The  avorsce  yield  is  staled  to  ba  abanl  oae-half 
ton  of  ftUtms  to  the  acre,  but  In  good  teasoiu  aod  viU 
rich  Iznd  ov^tr  a  tun  por  acre  hao  bwn  aecorvd.  The  air- 
driod  Rlonv  conlatn  fi  to  30  pnr  cent  aad  BTor^a  ahoM 
13  fier  M'nc  uf  tannin,  and  are  need  in  —tiMwcui  iolnct 
which  produces  a  very  auft  and  mellow  laathet  «f  load 
color.  Tba  oxtract  containn  notm-able  qoaatiliM  of 
conmen  salt  and  orgSDic  salt*  nf  aoda.  The  leaf  also  eaa- 
tatna  tannin.  There  wera  2,800  barrels  of  sxtract  aad* 
in  19%. 

Camivt  palm  (Omu  nnei/rni)  catriaina  UaniB  ■  the 
roots. 

Giimhier  trtrarJ. 

GumbUr  or  "  Terra  Japamiea."  also  called  Pab  "Cate- 
chu," ia  n  »i>1id  eatracl  made  frun  I/acarJa  (or  ^swMv 
GambicT,  an  (last  Indian  clirabioK  almili.  The  ^aal  s 
crAidijIy  cnllival^d  hut  yield*  rapid  retama.  Aa  Uh  }f>»d» 
du  not  rec«iTe  proper  attention,  a  ptantattoB  Uaxhawial 
in  ten  to  fiftoon  year*.  Oofiplnf  baslna  th»a  }•«■ 
after  plaii  tinx.  ud  is  eootiBoad  tm  (o  fear  tinna  aanallr. 
In  preparing  the  extrart,  lb*  le«vM and  twusar^pal  taa 
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Wktt,  htrtiJ.  vilfa  wstor,  nil  chi>  Ii(|iiiil,  which  \»  on- 
■Ulttlr  ■ttnd,  bMOmai  simvy.  The  toave*  are  romaire-il. 
drained,  ud  the  Elqnor  nturned  m  thr  builttr.  Tbe  li<]iitir 
n  tftnined  into  fiu])  alullow  tab",  whnm  it  in  allnm  Ut 
CMl.witbooiwU&t  stirring. anttl  ihe  cutechin  cryititlliic*. 
Wh«n  omI.  Uie  paa^  nas*  («  Urui-i]  out  of  tbu  tul>.  cot 
(nto  on«')&eh  cnbM  uid  dried.  A  oummoiiiir  quAtity, 
tinllod  ■' l)liwk^[iimhirr,"  U  mnrkiitiHi  in  \nrgi>,  nUhiiiji 
blnck"  of  about  2M  nounde  weight,  which  are  wTafjwvJ  in 
matting  and  eipurtea  in  a  pasty  ondlii'in.  Theau  toDtain 
35  tu  40  |Nir  runt  iif  tannin,  wfailu  thn  bt-*l  ruli*«  rpu-'li 
60  to  65  t^r  rent.  The  Utinin  in  ■  rnliThnl-phlorxlarol 
derlnttlve  and  is  tu«d  with  other  laaWriald  In  tanoing 
litttit  and  houvy  Icalbuiw. 

T/ii'  myriihnlan). 

Myrab/Ua*  {Termirutliii  CMuM,  Ih*  fmil  of  a  tn-e 
forty  to  Sfty  f(i«t  hij;h,  whic^h  i«  foniirt  in  IndiA,  (Vylun, 
Bunnah  nn4  elwwbi'ro,  is  Ihe  Biiiirc«  of  all  the  ordlnjirT 
▼uiMiM.  nhk'h  differ  only  in  t)i»  dlstrkt  from  which 
Lb«y  ivr«  iiiiciinid  anil  thn  xtalc  cif  mrtturity  nf  thn  fruit. 
Thn  nuW  cont.iin  30  to  40  p»r  cent  of  tannin.  Thow 
ktiovcn  a»  Bombay^  atv  the  riptat,  trhili*  "  lean  Krornt' 
w  \nnai  r;|ip.  Th«  iinripi?  fruit  iw  thu  ritlinal  in  tannin. 
Neitttcr  tbc  atanM  aor  Iwrool*  c»iitaia  Uuiaia,  bat  Uw 
latUr  hm  m  oil  vbicb  givw  «  pocnliar  oior  to  loatlier. 
Th«  taanln  «xut«  In  Ihe  yalp  wfateh  Murminds  tlM  k«Tiiel, 
and  U  not  v«fy  euatty  extracted.  Th«  bnrit  to  alino«t  an 
rich  lui  Ihi)  fruit,  uiit  thu  tr«n  nlno  yiitlda  (pilla.  Idyro- 
Italaiw  are  uwd  in  cnmbio.ition  uith  nther  mat«rialfl.  Ry 
Itnlf  it  produce*  a  ntft  and  iiorcxui  Uather.  T.  Htltrrva 
fields  Rptoric  or  '' Ki-ddit  nuta,"  whivh  oontainit  iibiiut  12 
per  cent  of  Unnin.  It  i»  mud  im  an  adulterant  of  Kround 
myrobalans.  Tliv  nula  of  T.  lomnlomi  cont&ln  abiiat  10 
per  cent  of  tannin  and  the  lisrk  10  to  36  par  cent  of 
tannin.  "Badamitr  bark'  iT.  CUam),  «f  Hanritiiw, 
contaiD^  1^  p^  MCt  of  taanio.  "Janroes  bark"  (T*. 
Uaurilitsna)  conlaian  about  30  per  <Mnt  of  limnin. 
"Thann  leavai"  (T.  Oliv»ri},  at  Uniny  Aavhipnla^,  jiold 
M  ninet  ued  aa  s  eutcfa  Bab«t(tut« :  the  Uuinin  ia  h 
catechol  d»TiTative.  The  bark  contain*  about  31  gwr  i^unt 
of  tannin,  tba  Innvxii  about  14  jmrcnnL 

Mattrfrifiv.  Unnin*. 

Mo-ayrofe,  ar  yi»ag\e  (Rhiiophora  Mmglt),  Ernwii  on 
tropical  counts  all  round  tbo  world.  In  tho  l'nit«l  States 
it  ii  gtiiiTt  (in  Ihii  aonthfirn  <«aat  of  t'lurida,  tbu  HiaUB- 
■ippi  d«!l.i.  T^inn  roanc.  on  the  eut  and  wAtt  coaaU  of 
Itedeo  and  Central  Am<'rica,  and  in  tho  Wnat  IndiM.  It 
la  now  bttini;  um-il  in  Klorida  fnr  making  extract.  Th« 
barlci  nxj  murh  in  t>tr«nsth,  from  lf>  per  cent  up  Xa  40 
per  emt  m  different  apuclea.  Th«  leavM.  iiMd  in  Havana. 
an  aaSd  to  oonUln  22  iht  cent  of  tannin.  Yuuni;  pUnta 
coot^n  tlie  biefant  prnportiiMi  of  Idnoin.  R.  Manglt 
■Mina  to  yluld  a  bark  inferior  to  avv^ral  utbi'r  8|)UL-lfa. 
Tho  caCf^hvl  tunnin.  which  is  e«»ily  «atract<d,  in  of  du«p 
rvd  r'y\vr.  and  allied  to  that  of  tno  miniDMU.  In  sdmixtnra 
with  nth«r  mAlorinln  thn  ttA  ctAtit  haa  a  maeh  smaller 
pffect,  «n(l  mnnttrove  hiirk  i«  now  lankly  n»«i  in  comU- 
nalirjn  with  pinv.  i>ak  huA  mimuia.  Rhizophara  m^urtmatA, 
of  Indii  ami  llurmah.  hax  bark  that  rontninii  4  to  50  per 
cont  of  tunnrn. 

^oitan  ur  Tettg^K  bark  of  the  ICa«t  Indim.  "nomn" 
of  IWiit;al,  It  rontaina  up  to  27  prr  cpnt  of  Innnin  and 
yield*  an  extract  which  prom wm  well  aBaeubethul«  equal 
to  catch,  for  ilvini;  imrfiMi-s.  Thv  solid  i-atracC  cantMine 
ttp  t«  66  p«r  rtiit  nf  l;kniiin,  mukirin  n  cond  bat  dark 
rw  laatk«r.  On'opt  RoAurgkiana  bark  ia  vwry  gimilar 
in  atnagtb  and  cfaHract«r  to  the  tiattn. 

EwnhjfAut  harkt. 

lilar  gun  (Kueatfptut  GltiMut)  and  otlwr  apecieeof 
Bocalypta*  are  catnaion  In  Agatralia.    Bine  unm  baa  be*n 


iotmditix>d  into  thr  Tnitwl  f!tat«<a.  in  noutbem  Culifomia 
and  A^niona,  and  ie  found  in  AlEnria  and  nmithrm  Rnropo. 
Thu  Bncalyptna  ie  more  or  Icae  rich  in  catechol  tanninn, 
the  Mill  bciuK  Uw  MHira)  of  B(>l«ny  Bay  ur  AueLralian 
kinve,  which  contain  np  to  Tt)  iwrconC  of  tannin,  i^cv- 
era]  apeciea  of  Barjilyptnn  alTcird  utrinfcnnt  i>itrnctJ ; 
lh(i*>  from  the  "red,  "whttw,"  nr  "f!'>i>red'  pm  IE 
rnM mf a  1.  thit  "hluoit-wocid"  (C  mrgmtioM),  and  K.  fit- 
n'ml'in.  imng  quit*  xuiUiUlii  for  rt'idurine  thn  official 
kind.  The  bark  of  K  ixrridfaloiit  ccmuins  35-50  per 
cnni  of  tannin  and  ia  now  beini;  luifd  under  the  name 
Msllct  bark.  fruTn  which  thn  tannin  in  readily  .vikbtiv  It 
mabea  a  ll^ht  brown  loathor.  Tho  bnrk  if  B.  hnefifalia, 
t^  "  wo'illj'-bult"  i>f  Anslralla,  contuimt  t'.S  per  uunt  of 
tannic  Bci<l,  and  2.8  ol  kbUio  acid.  The  biu-k  uf  Iho 
"  peppemiiiit "  lr*:i>  contninx  'Xi  \mt  cont  of  tjinnir;  lU'id. 
The  fltringybiirk"  {E.  ablvj«.a\  givM  l^j  ppr  tsti  nf 
kinotnnnii  airid.  The  VIctoririB  "  iron  ■bark  "  (H.  Uiieary- 
Inn)  trnntainn  22  pi>r  cont  of  ktnotnnnic  acid,  but  iii  avail- 
able only  for  inferior  leather. 

Diei-disi  iGradtpiaia  Gtrlaria).  Tlib  ta  a  tree  of  30- 
RO  fd-'l  hiifh,  native  in  crntnl  Amcrird  aiid  inlrinluted huc- 
voMfally  int«  India.  Tba  dried  poda  contain  -10-43  pur 
cent  of  a  pyra^llol  tunnin,  mainly  *Lla(ptannic  acid,  and 
would  be  a  muet  valaablo  tanning  material  but  for  a  lia- 
bility t4  fermentation  and  eudden  development  of  n  deep 
rod  coloring  mnttur.  If  umiI  in  atrung  liquuni  it  glvoa  a 
heavy  and  Arm  leather,  but  in  priTirii>nlly  finiptoyotl  ana 
portul  aobBtitute  for  gimbier  on  dreaoinc  leather.  The 
M'*i\K  di>  nut  cmtiiin  laniiio.  Tari  cir  ti^rl  pud  (C.  iSig\/nai 
orcum  in  imita  of  India  and  Burnt iih.wb're  it  in  unod  ai  a 
drag.  Tht-  pt^d-cuse  in  said  to  yiidd  over  ,W  per  cent  of 
tannInK  mutFrial.  0.  dim/na  yramiiwa  Iv  bei-ormi  avaluabk 
tanning  niat«rial  if  it  provra  fri^o  Irotn  thv  tendency  to 
(ermeiLt.  It  y  ields  a  leather  <tiiit4  &e  whito  ta  fvmu-  C»- 
calotii  (COacalaco)  U  found  in  Mexico.  The  |«d8  are  rich 
in  tannin,  in  Kime  iniit.inciiii  l^^nt^ininK  56  |i«ir  cent.  Th4 
tannin  la  liniilar  to  that  of  dli-i-dlvi. 

AtjfarobilU  ((.'.  [or  BalKino.Mrpoii]  hrtv^folia)  ia 
found  in  Chitu.  Thin  ii  iinw  nf  ihi<  ilrontceiit  tiuinini{  ma- 
terlala  known,  containinK  an  avi^ract  of  46  per  i^nt  of  a 
tannin  rery  like  that  of  divi.  but  I«mi  prune  to  diecotora- 
tian.  Tba  tannin  lien  Iihkm  in  a  wry  ui>cn  altttletoa  of 
flbor,  and  is  coaily  aolahle  in  cold  WBt«r  ;  the  tvcdi  coo- 
tain  nil  tannin. 

Logwood  {C  [or  ffnniUozjiIdn,)  Cumpfthianum')  it 
found  in  Contrnl  Anorir^a.  It  contains  :tl><>ut  'A  \^r  cent 
of  tnnnin.  lla  prinnpnl  wm  '»  in  dyeing  blui-.k*  wilh  iron 
or  chorme  mordants, 

TnrWT  or  Tanghadi  bark  iCatria.  unrJcitZafa)  ia 
found  in  eoQtliDrri  Indiu.  It  U  uani  for  tanoink' Mi-rnlhid 
"I'eniian"ahccp  and  iToat-akina.  and  containii  about  17 
per  cent  of  a  catechol  tnnnjn.  Lvathcir  twnnud  wilh  it  in 
of  a  pale  y^illow  color,  but  rixj.iiily  n.'ddpnn  in  lunlijjht,  ('. 
Fiitula  la  found  in  India.  Thu  hoak  uf  thu  pod  contairiJ 
17  per  Clint  tannin. 

Miniosai, 

" BalHwl.''  0T"Ritlml'  lAeaeia  Arabiea^  it  found  in 
India  and  Evypt.  The  bark  ccmt^na  about  12  W  20  pu 
cent  of  catechol  tannin  and  eonaUeraUe  red  coliirinK 
mutter.  Il  ia  extendrely  Daoil  in  India  for  tanning  kipii 
and  hdQTior  loatlwrs.  "fin  pods  contain  about  the  name 
umnunl  uf  tannin  as  the  bark  'lul  «f  ,i  diffewnt  kind. 

Oitch  la  derired  from  the  wood  uf  A.  t'ale<kv  at  Indla. 
A  IlKhlur  roloriid  variety  ralliMl  kath  a  wtuii'  in  nnrthcm 
India,  and  med  principally  for  chewing  with  bei4>l.  The 
extract  or  eiltob  IB  node  by  boitinu  the  ehip*  with  N»li>r 
fn   nartbea  Jan  orer  a  mod  firepbic*.    An  tlu  tgceM^ 
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twcomM  thick  anil  ^trnng,  it  i»  decantiMi  into  anothor 
vea)el  and  tbi>  ^vap^rntbn  cantLnaod  until  the  oitrAct 
wilJ  Mit  on  c-iHiiini;.  whvn  it  in  jiuunid  inln  tn'iul'li  mjiili'  of 
isjvps  or  clny,  lli"  ilrying  Mng  TOtnpipli'd  hy  t^Ki"«urii  to 
tbe  sua  and  air.  Knth,  or  paid  culirti.  m  rii^Kk'  ljy  kiu|> 
pin/  thr  ■■va|i(rrutii]ii  at  an  i?urlii.-r  point  and  uii'iiwinK  tho 
tii|uiir  til  c<Kil  anil  cryntiiliio  uvrr  twicn  nnd  k'iivi-n  throB'ti 
IrUi  pnts  far  ihe  iiiirp<i«e.  Goiti  cutch  mnl^iiiia  alioul.  60 
per  cent  at  tanniai;  uiattcr,  iind  in  priticipully  um'iI  fur 
dyiiinK  br-jvnf  and  blnclw  with  chrnniu  und  imn  cnorilantc. 
It  contaiiw  qi)eir>*vlin,  a  ynllnwroluHng  inA.tt>'r.  "  Piluii); " 
{A.  Uutojihiva)  ii  f<iund  in  Inilia  and  Jara.  Thi>  |tiiiii4  und 
Imric  pontnin  iitmul  u  much  tannin  rw  .1.  vlrahiM. 
"(loldsn  wallli',"  liT  *' Brndri- leaved  wulil*"  I.J.  /tyc- 
nanlhii\,  it.  (Dund  in  South  Australia.  It  h;ui  una  vt  tliu 
Hliiinuiut  laiininit  b;>rli:i  kntiwn.  I'lintainiiiK  'i"  tn  50  pnr 
mnt  of  tannin.  It  hitx  i:voa  cultivated  succL^tsrutly  in  CilI- 
ifoniia  and  tlawuii,  Ttii.'  Goldun  wattti:  (.4.  longifotia), 
of  New  SuuLb  Wali»,  cimtaiiiH  uiil)'  hnlf  an  much  tunnin 
H  j1.  pj/raanJfux.  Ulock  waltio  l.'L.  moJ/icfimii),  witli  ita 
two  rnriotiiM,  A.  dteurrfiu  anil  A.  ii:iilbtii<t,  ie  among 
Uwi  most  impartunl  of  lhi>  Wuttlc  r.iniil}-  fummi^rrially. 
The  bark  contalnA  30  lu  50  i>cr  cant  of  t^rnnin  »nd  Lt 

Cwn  «ii>(!i;iMwfuliy  in  N'atn)  und  in  Califcrnia.  Uickor; 
k(4,  ;wnBfnfrK»|  pimtuina  about  30  to  -10  per  cent  of 
tannin,  A.binemata.  anolher  lllat'lc  wuitlB.tuiiLuiiiM  up  lu 
HP  pvr  cunt  of  tunning  ni»tlrr.  iw  diH'.ii  alxri  thii  ^Yl«pin£ 
villow  (.I.  uxligiMi.  Tho  biirk  uf  jt.  firamiunu  cantaina 
14  p«r  cent  of  tunnin. 

In  Nalu!  Ihu  AunUuliaa  wattles  ladpennlly  A.  nuUtv- 
find)  havn  Vt'Ti  L'uttivnU'd  with  boccoh.  Tho  bark*  god- 
tbiti  »l>oiit  3U  p'li'  Clint  of  tnnnin,  Th«  bark  of  J.  iMUt*- 
tinu  from  tn<ie«  (^win^  on  llmestonB  BolU  oontsina  10 
ta  25  par  cont  Ikm  tunnin  tbui  Ibat  frnn  other  aoil  for- 
matiims.  An  lu-re  of  tt'n-jnar-JiH  trmw  will  yisM  fire  or 
six  tons  of  bark,  m  that  the  tree  promisN  lo  Im  v^lunblu 
fur  Krnvinif  In  CiiIifurntA  and  other  WMtern  and  Huuthrrn 
states  an  a  future  stiurcp  of  tun  bark. 

Aeaeia  (iinetiia,  Biipiaillu.  Nativi<  In  South  AmeHfjt. 
Tho  biuk  ronlainn  (i  imr  nnnt  nnd  Lhit  puda  18  to  21  pnr 
cvnt.  or  ini^rc,  of  tannin.  ,4. 
Cebit,  th«  Rvd  CvU\,  hiu  li>- 
L5  per  <^«tlt  of  timnln  in  Iho 
biyk  and  6  to  7  pur  ront  In 
the  haves.  It  is  found  in 
Argentine  RQimbhc.  .{.(iua- 
rr.-asi$.  tlm  Alifambillu  of 
ArEi'ntino  Republic,  in  wild 
to  <-ont;iiii  tuiiiiln  in  the  bark. 
|)i>di>  and  Hdwi^di.  A.  Timbo 
it  found  in  HuDRoa  Kjx«». 
A.  An$ie»,  or  fiploileni'i 
jnafTOfarpa,  of  Broiil,  yii-lds 
"  angi'fn  hark,"*  contnininR 
'iO percent  of  innninRmiitler. 
Aeaeia  horrida.  "liuorn- 
IhhwIi,"  iif  tbii  Ciiiw  ijf  IIihkI 
llop^,  contiiiTi"  »  ;i»r  rpnt  of 
tannin,  /riya  /'ru  iUci.  "  Pay- 
|iii}',"  of  i'l-ru,  i»  nald  tu  have 
\'i-V>  per  cent  of  tunnin  in 
the  pudd.  Etrphantvrrhita 
BiiTfktUii,  ElundalinchjoB, 
Tulwar  ur  Tulwuh,  i>f  Sooth 
Afririi,  in  u  papilionacKiiiii 
plant.  th(-  air -dry  root  of 
which  totitaitia  12  po(  uent 
of  tannin  and  a  great  deal  of  nH  oolorintt  mntlvr. 

Canaisre.  {Fig.  851.) 

Gvu^Tf  IRamrx  hs/mrnritrpalin),  nUo  cnllinl  fiona- 
Rn  B*i  Di>ck  and  wild  piv^plant,  ie  common  in  tfa«  f  andy, 
semi-arU  pluinn  of  Mi.-iiH.Hi,  .Vrici>na  and  Tvza»,  ati  far 
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norlk  U  IfldUn  Territory  and  Utah,  and  WMtward 
aottOin  OaHfamla.  It  ouuid^rwUf  raatnblM  rhn 
Tho  raola,  whan  air^ixd,  contain  'Jft-HH  par  eaat  of  a' 
cateohol  tannin,  nrobahly  Allied  to  that  of  Biimoa^  Tto 
ffMh  rtKita  contalit  about  6S  per  cent  of  water  Md  d  per 
ront  iif  Uiiinin.  Tho  tannin  jinxluoea  hMtlntr  of  hfiftt 
oraneo  color,  huring  conaidcrnblo  woiKbt  and  ftniHK. 
^ndy  aoila,  aubjeci  lo  inundation  or  irrigatJoa,  aaeiB  hM 
iiuiti.'il  to  ltd  culture.  In  California  and  Arbma,  the 
(jrowth  hosins  in  Oclobtr  or  November  with  bbc  irintw 
raina.  Ths  ulont  Mu'iov  oboat  tlie  vnd  of  Javuauj,  wlnls 
the  k'avM  alv  dovrn  in  Majr  and  da  growth  taltea  (Ian 
dnriittc  th«  dry  hot  intmm<.-r.  Plantliii;  b  dan*  in  antaBa, 
in  roux  30  ioc)i(«  ojurt.  «-lth  wn  inrhMi  hotmMO  uck 
tu'o  roots.  RodUifar  B««d"«liould  bekepi  iath»ffmai 
III  ituriHl  in  dry  nnd.  Thu  yield  in  an  avcrac*  aaada  b 
10-20  t«n»  of  etevD  root*  por  arrr.  Tim  plant  hH  twra 
growii  auc-ceoarully  In  Tolas.  N«w  Meiko,  ArlUAB  aal 
('alifdrnia,  but  a«  a  rale  larEor  prodU^aA  l>e  oaaje  IrMi 
the  land  by  Krowinc  otlior  crop*,  >«  that  ita  enltrralki 
hao  nut  K'l-'n  u  ti'iumerojal  anoeoas.  Tho  r>oot4alKMU  b« 
hurvi-fltivl  when  two  foare  old,  aa  ih^y  OOBtoia  tlto  wMt 
tminin  at  this  nga.  If  allowod  to  ramalft  kngtr  thtf 
hec-onu)  Aarkft  nnd  d«torionUo.  Tho  nxM  dwoM  t* 
sliced  and  cxlraoLed  at  onee,  or  dried  at  a  taw  ttnftn- 
turn  if  thin  i«  not  ijomtible.  i 

OlMr  ruitttjfji  ami  polj/goaumt  amtainiaf  onuidr)*' 
able  lann  in, 

^urnez  mariiimiit  in  found  in  Central  Buropo,  t^glip^ 
and  Ireland,  After  drying,  it  cofttoina  2!i  for  coat  «l 
tannin. 

I'ol^goKUJn  smpAiHiim  i»  w^rj  abnndaat  in  tho 
irnitiid  titatiM.  growing  vi^oroutily  in  witt  aotU.  It  i*  ptf- 
ticuUrly  abundant  In  the  npiwr  Uu»i»ippi  ral^ey.  Tha 
loou  contain  22  per  c«nt  and  the  brancbNi  IT  per  coat  ef 
tnnnin.  Falygmum  tiittarla  w  common  in  tlatnp  placM 
in  England.  Tho  roots  contain  ltr-'.2l  per  c«ot  of  lanta. 
Snuaitwi^iKl  iP,  Btfirotiptr)  Iscomnjon  !a  damp  e^ovad  li 
northi^m  and  cnntral  lj'nil«d  Bt^kleu.  and  containa  afcoot  S 
per  cent  of  tannin, 

Owri'liihi  Eiri/rro,  tho  Seaiiidu  Crape  of  tho  Wf«t 
Indies,  ii  th<t  !ii>urc<>  of  WMt  Indian  kino.  Tho  eaim 
|>Unt  in  ri(^h  in  tannin. 

LcM  imparlaat  tannin  fAanif. 

tlmrhtrry  (ArrtifflapAiifiu  I'm-t'rti)  \»  oiwd  in 
and  Ftnlnni).  Tho  twiirn  nnd  lenvM  contain  about 
cent  of  tannin. 

ManntniUi  > ArHoilaphyUti  Unucntte)  ia  fouid  in  IW 
coAfit  region  fmia  Britiih  Colsnbia  to  CaHfomia.  Ac 
wool  (onlainini;  alxiul  &  |«r  Mat,  t<vigs  about  H  |i«r  tmi 
and  tf^iviv  ubuut  12  jivr  cvnt  of  tannin. 

'■(\r([rfor"  bark  i  H>tninaB«ia  flabn.  hviot.)  tS  V««*- 
tue'a,  *  Wri-nmannui  niiifnutar-hpi.  D.  C.X  "f  R^oniua  nd 
Have  Zealand  Touai  or  Tawh«iTi  bark  (D'ftBnaaata  ft» 
mom)  (.-urjt:>iii  10  tii  Ki  pw  cent  of  lron4>luia|t  taBnia.  «rf 
h  nvi>  bvr  n  pmrticJilly  oiml ,  but  ara  not  of  mncb  iiDportaar*. 

Tawarix  tTamaTtx  /V^-Maaa)  ia  aecnnd  fmot  Bcyrt 
nnd  Algeria.  The  ealls  coalaia  IK  bo  GO  per  cent  it 
tannin.  Tho  small  twigs,  which  contain  alwut  if  per  c*sl 
of  tannin,  are  collected  in  Tnnia,  and  drii-d,  pvud  tpi 
Imported  into  Sidly  whirr«  they  am  iwd  for  tho  adalMfr 
tinn  of  aumac  undar  th«  name  of  "Brues."  T.  artttwUt 
from  Morocco  jialda  galll  produced  by  aphhte,  aUtad  If 
Vogel  to  fnntnio  -18  por  cent  of  Laiuin. 

(Viurro  lOzaliM  j/tjimUa}  if  «Knnd  fron  CSiIla.  Us 
thin,  brittle,  dark  t«d  bark  «mulu  thnt  25  par  eoM  d 
an  easily  extracted  dark  rvd  tannin,  K>TbiC  fciuuiiUlri* 
with  Iron. 

(Tcutan/Aaf  mlf  isM, ''Kod«raE,*'it  fowMl  ia  tin  Deeen 
The  bnrk  in  said  t»  contain  38  per  cent  of  *iT^Tn 

Phytlantliiit  HnAliea,  of  India,  yiolda  oatMic 
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balo*.  'vkioh  in  on  iiaiiDitaro  cnndJtion  contain  consid- 
cnUt  tUDJai  Th«  Iomvim  and  bark  are  sewJ  for  taaiUBg. 
The  1ea\-M  contnin  IK  |ii>r  i^nt  of  tannin. 

Witloif  6ark  {Salix  ([(ML-icBj.  The  hwk  of  wiltaw 
xbuutM  KTown  fnr  hiuiki-t-nmltini;  cimtain  7  ti>  12  pir 
cent  of  lanniit.  hut  Ihp  qrjantit/  of  biirk  Otw  arillabte 
IB  ainall,  Hiltx  artnnria  and  .Sk  Ruuttliititit.  Thu  tiiirk  of 
their  is  ux.'d  fur  tiuininjc  in  Kumjii.  an'I  fi>r  DiiniHh  gtovt 
li-whiT.  Siiniij  hnrks  rontuin  up  Uj  12  to  14  [mt  ct-nt  of 
truii'bluinj;  tannin.  Thoy  iriipai't  a  Atn.tni;  mlur  to  1ruth«r> 

Pv»lar  iarlo  have  Wva  fuvi  fur  tuuainfi,  but  cuntain 
only  2  to  tl  p«r  rent  of  tunnin. 

/'rrxM,  nr  Aauruj  S.innur.  TIm  bark  i*  i]««id  io  Chile 
for  tanning  Valdiviii  l«tta«r.  Et  ^ontaliM  17  to  19  pur 
eeM  of  n  oatechul  phlnruglucol  tunain. 

(JijMT  .S'limnf  or  Frtiim.  HumI  { Omjrit  fompniiM. 
Fu»^n\it  cnrnprrigui.  ColfUMni  roinirrtttuiii,  T/irtiam 
Ciilpuoit)  is  fomvl  on  the  (la,\ia  iif  (Umd  Hiijie.  Th«  Iravi-n 
cimlaiti  abiiol  2^  prr  ci^nt  »f  tnnnin  «ad  ktb  lucd  an 
a  RubitituM  or  niialterant  for  auiiiac. 

QuitniUnjf  {F\iti)nu4  cramitiafa*,  Sanialiim  ccumi- 
luttu*],  at  Aafitrullii.  contnlat  18  t'>  IS  per  c«nt  of  diirk 
co1ar«il  tunnia.  Thn  hork  of  KtaearptL*  ruprittifiirmit, 
of  Aiwtrali-i.  riiiitaiiiii  15  |ier  cent  of  tannin. 

tfmlA  himeututkU  iHanktia  terralu',  of  Aujlrsliii, 
cunUiiu  11  tu  Zi  jwr  c»nt  of  tnnnin.  Raiikrii  initgri. 
folia,  ai  Qapi-nshiiifi,  hn*  II  per  cent  of  tannin  In  the 
bark.  Grtvi'ira  itriita,  of  Australia,  b.'u  \^  per  cent  uf 
ta&Diii  in  I^m  iiorL  KruiJiiQllKxiui,  or  KnoltiMl  trii;  [t/ttt- 
totprrmvm  taiuKcrpumi,  of  tLa  (!iipo  of  Cond  IIoiw,  cod- 
tainu  10  to  22  iw'  '^""t  of  tunnih.  !Jut;iLrliu«l>  {PrvUa 
m'ilifrra*.  of  Cap*  of  Good  Hupe,  polrla  1S.8  (■>  25  pur 
cent  of  tannin,  wajigi-n.bof.m  yl'rtita  gritJid{t!ora\  yipM« 
1,1  to  25  |nir  ctmt  of  timnin.  Sihtr  trte  iLeueadra'Iron 
argenti^m),  of  the  Cap?  of  Good  Uop^.  baa  9  to  ll>  per 
cent  of  tannin  In  tbe  hark. 

Marth  Rasrmnr!/  iStnltct  Limanium\,  of  the  SOD th  of 
Kuwio,  eontaiai  '£i  for  cent  uf  cannin.  Suu  Uavender 
{Stiiiitt  Limonitira},<'t  (liu  cojuts  uid  Matt  □lUniAuB  uf 
&urij|i«  and  Ami-riro,  yiMx  almalW  ta  2^j  |>it  cent  of 
tannin.    It  iit  \u^A  in  l-Viincr,  Spurn  «nd  l'cirluf.'i!. 

Naneilr  ur  hiangrutta  HMjiirikia  jMinirifnlia),  grown 
in  Micnr.iKua.  Th"  hiirk  contalos  ^  to  3t)  per  cunt  of 
liljlit  colored  tannin. 

(htutirina  niuitrlifolui,  Linn.  (C  Uter^oUa,  Latn.) 
Tho  Wk  in  knon-n  as  Piljio  bark  In  ReDnloa.  It  i»  tb» 
TJLuniiri  luut  of  Java  and  th>!  duKtcha  or  Tinian  |]ine  of 
Cvylun.  [t  t-ivvii  bluu-bJaukii  witli  iron  and  contaiiu  1 1  to 
18  pvr  cMit  of  tnnnin.   It  ix  o-no  uf  iho  butfwutxU. 

Sweet  ffrn  (Mgriea  [C-oiaplrsaU]  a^fn^'Aia)  gromnt 
vild  on  Rian;  thuunands  of  acn»  in  HIehiKan.  Itjiieldii 
40  per  MM  uf  ■'  utrairt,"  Thu  lu«v«i  contain  4  to  fi  per 
ci-nt  :inr|  thii  rootK  4  to  6  pur  Cf-nt  of  tannin.  Mj/riea 
A'nj;i  illiad.  Ka-iphat),  of  India,  containa  13  tu  :^  per 
cent  of  tannin  in  the  bark. 

Th«  common  aldnr  {Ainu*  fltUxMiat  cuntaina  IS  to 
20  per  cent  of  iron-grQcn  tannint  vith  much  rvil  colurinK 
mnttor.  Old  bark*  nay  bo  aa  low  ■«  10  percent  la  tannin. 
Wh*n  tiHBd  niono  it  giv«  ared.  hoH  and  briltlo  Inathor, 
but,  with  gaht  imd  volAnin,  it  prodaivM  a  Ktti^fikttory 
tannin. 

Hantioki  lAtntu  maritima)  and  Minibari  {A.firma), 
of  Japan.  The  fruitx  ()-uihi)  cuntAin  Z.'>  pi>r  cent  of  iron- 
bluing  Unninif  matlcr  and  tttlte  colorine  matUr.  A. 
tCrpaUJUu  and  A-  nttilit  ute  uii«d  in  India  fuir  tanninj; 
purp^M. 

While  '.r  rommon  birch  ^Srlula  attu).  The  Inner  bark 
ia  UMd  in  SKotlund  (in  runjuni.'tioii  with  lurch  for  tnnnine 
ptiM>ii-^ill8!,  Norwav.  Rnsaia  and  •.'lnowht-ro.  It  cmilAinn 
only  2  to  6  pur  cJinl  of  Iron-Krocning  ttinnin,  and  mnch 
fonnuDiablu  mtEiir.  !t  inuitnil  to  produce  the  bireh-bork 
tar  uwd  U}  kits  scent  and  inaect-reslating  pciwor  t» 
"RoHia-leatJier.'' 


Pomegrtmatr  [fuawa  Uranalaiii^.  Thi.T  pi-rl  o(  the 
fniit  it  omploved  In  Spain  and  ihu  Euel  ae  a  fiuttttltoU' 
for  fvrnac,  ftnd  c>>ntauu  Dp  hi  2i>  per  cent  of  tannin,  T)i» 
bark  Id  said  to  conlain  2&  per  uot  of  tannin.  Dulnu^tiiiM, 
or  wild  p'>inn|[TRDatM,  an  found  in  thn  EuMt  Inilii'iii  Tho 
fmit  ia  said  to  contain  46  jmr  cunt  of  tannin. 

Bioednot  or  Sktpheri't  KimC  (Tormentilla  trttta, 
FoltniiilA  t^trmnlilla].  The  rcMit  i!i  viiriniuW  ilntflil  to 
contflin  2fl  to  46  per  cent  of  tannin.  It  prodaccti  a  tvA 
colored  l-cather. 

MvvnI'tin  AfKiSorbM*  >it Pym*  Aueuparia).  Tlie  bark 
in  naid  to  lio  vtK>n)[vr  tbM  oiik. 

Itntfo.  /nmilana,  vitk  Pirrorarput  JUattupinn,  far- 
niiihns  Bast  Indian  kino.  The  Bow«re  are  Ui«d  In  India  an 
u  dye.  under  Diu  nuinu  of  T»ta.  Tho  bark  in  fairly  nth  in 
l:uinin. 

Plcroearput.  or  DrFpatumirpui  Srittselentis.  is  the 
idurcu  uf  African  kino,  whifh  contiiiu-i  up  to  "fi  jx-r  c^nt 
of  tannin. 

Xfani/i)  LVangifcra  IndiM)  ia  trldely  dlatn'butad  in  the 
tropicH.  The  liiirk  tiiid  Iv.kvint  are  ricl  to  tannin  whioli 
frlVM  gre«-n-bLaeka  Kith  iron. 

TARO.  Coliic-ajiui  anti'jiirirurii.  var.  mmlfKta.  (Ga- 
ladiunt  Colocsxia.)  AraiJtir.  Figa.  852,  So3 ;  ttldO 
Figs.  131,  132,  V.'.n,  in  Vol.  I. 

By  J.  E.  Hisgi'i*. 

Thn  taro  plant  w  eultivateil  for  the  thiclcont^d 
fitart'tiy  und^rgruund  yiwflt.  The  plant  is  a  perett- 
niai  herb,  with  large  cordate-peitat*  leave*.  Tb« 
apuJix  ttirminatM  in  a  club-«hapcd  appemlsKe  des- 
titute of  stamens,  half  aa  limg  as  ihv  Htitminatv 
inHoristcence.  The  species,  in  aomc  forms,  in  in 
common  cultivation  for  ornament.  Taro  i.o  th« 
chief  food  plant  r>f  the  nalive«  of  Hawaii  ami  olhnr 
o-f  th(i  Polynwiian  raciw.  It  is  supptiBed  to  be  a 
native  of  India,  whence  it  has  been  diatributed  to 
Malay,  Sumatra  and  th(r  Polynoaian  arciiipelaeo. 
It  n^ach^d  Ilawaii,  no  doubt,  with  thu  early  mitcra- 
tiona  from  th«  aoutb. 

Vandirt. 

Although  propagated  by  aflexnul  partA,  the  taro 
has  run  into  many  variotii^.  In  thu  ancient 
Hawaiian  cultivation  th^ro  were  thirty  to  fifty 
nam^  varieties,  more  or  le^ia  distinct.  They  varii'd 
in  size,  form,  color  of  flesh,  color  of  Icnf  and  leaf- 
stalk, in  texture  and  flavor,  and  in  tht'  pi^rioil 
r«i]iiire<i  for  maturity.  There  was  a  variety  known 
a«  the  Royal  laru.  whiirh  waa  tmed  by  the  kin([ii 
and  high  chiefs.  Most  of  thfj«i  variutiofl  aro  not 
exti-nBivoly  cultivated  linl»y,  but  a  large  number 
could  doubtlwa  be  collected  amonjt  the  native 
Haw.%iian9. 

There  are  two  general  types  nf  taro,  tlie  one 
growinR  partly  Huotneri^'d,  and  known  op  wat«r 
taro,  and  the  other  growing  on  tiplanda  which  are 
abundantly  supplied  with  moiature,  but  not  nob- 
merged.   The  latter  ia  euriken  of  us  dryland  iaro. 

CvUun  qf  water  Iaro, 

S'lH.  -The  soil  for  wat«r  taro  .fhouM  bo  heavy 
and  retentive  of  moisture.  Muck  noils  of  the  valley 
boltvnia  arw  nstially  selected.  The  wliolw  vallej 
bottain.4  in  Hawaii  are  fnyiuently  laid  out  in  taro 
patches.  Those  vary  in  size  and  ahape,  no  two  of 
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thmii  being  a1ik»,  &nd  sm  so  arran}^  that  the 
vmter  may  pa^  over  the  hif^her  jiatch^,  through 
thfjn-  adjoining,  to  th{i  low4r  fiold«. 

To  pn:E)iire  a  new  tani  patch,  dike«  rnutit  tint  ht 
thrown  up  around  it  &nd  th«  bottom  prepared  so 


j'Tt^ 


r 


is  g»tlHTed  bflfori"  it  bt  maturt-  ItMsaas  of  tt* 
sirv  torMprspid  r«tarng.  This  (act  iDS7bercepoii> 
eible,  in  part,  fvr  thu  deterioration  of  taro.  Th« 
laborvrs  pull  the  plant  by  band,  throwing  it  out  on 
the  banlut,  nhere  the  topn  ar«  FcmoTcnl  and  lh« 
curium  ar«  haggMl  for  nmrketing 
for  the  maniifscture  of  poi.  If  it 
in  to  ba  marktrtod  lu  a  vpg»tabl6, 
it  19  tied  in  bunches  by  the  tope, 
tbi.TL*  being  three  to  live  comu  in 
u  butch. 


Mc.  W.    Tut).    T«  thslKfi  U*  "  lio-li"!  Iwo  luil  on  Tight  i>iin«  dUouo  knona 
u  "rftoMiiE  " -of  Uroj  tlit  DLbcni  »™  nornin]  rooti, 

thati  it  will  hold  wator.  To  do  thia  thu  land  ia 
plowed,  wat*r  is  turned  on,  and  the  Hnbsnil  pacTcwl 
tu  make  it  tight.  This  puddling,  of  counw,  U  nut 
niK!B)wnry  for  an  o!d  tarn  p:itrh.  When  tha  land 
has  bet»n  thoroughly  pToparod,  and  tho  wator  ha« 
been  partly  drawn  off.  the  taro  patch  being  a  mass 
of  mud,  it  is  mady  fur  planting. 

Ptaniinn.  Tarn  is  propagated  by  planting  the 
crown  of  thu  former  pLint.  An  inch  ur  two  nf  the 
cruwn,  tugelbi>r  with  about  nix  liichi.'«  uf  the  leaf- 
Htalkfi.  \»  [ilutited  in  tho  mud.  This  catting  or 
plant  i»  Icnown  nn  a  "holi."  Thu  hulia  ari'  wit 
alwut  one  foot  apart  in  a  row,  and  the  rowg  one  to 
two  or  thrt-c  font  apart,  aucurding  to  varivty  and 
method  nf  cuJtivation.  Some  growers  plant  in  billn, 
four  or  llv(f  hulis  hcdng  placed  in  a  little  circle 
slightly  «lt!vatvd. 

Tim  lower  part  of  tbi.>  hull  beneath  the  eoi) 
Benddotit  rootit  and  enliirgm,  forming  tli«  oontral 
taro  plant  around  which  are  arranged  the  yonng^r 
planU,  which  aruiK;  from  btid»  on  tho  corm  of  thv 
parent. 

SvJbaefueiUcort. — The  after  cultivation  consbtn  in 
pulling  the  w«edii.  which  in  lumally  done  by  hand  or 
with  a  ho«i,  in  removing  the  outer  and  doad  leavex. 
and  in  keeping  the  pati;h  supplied  with  wulor.  In 
hotting,  the  weeds  which  aro  not  Hk^ly  to  grow 
again,  and  tho  outor  and  dtiad  Icavi-s  of  the  taro 
plant,  nrf.  burii^  in  the  t^oil  undvr  the  wat4?r,  nnd 
thus  a*eA  aa  fcrtilizLT.  No  horse  tilhigu  ii<  ujoril  in 
coUivatiDR  the  water  taro.  The  wat4?r  rouml  be  kept 
ninnlngconliniioualy,ormu9tlK«c'hftngt!dfrw|iii'ntly. 

HarvaCinif.  -The  crop  matan«  in  thirteen  lo 
fiftoon  monthx,  according  to  variety.   It  fr«<inently 


Cullttre  of  vfian/i  taro. 

Thv«  B(j-calI<M]  dry-land 
might  bettor  Ite  known  aa  upland 
taro,  sinc«  a  dry  8oil  ia  in  no 
suitable  for  iU  cultivatiun.  It  re- 
quires abundant  nioiittare  and  ia 
cultivati^l  ouly  when;  th>-n?  is  a  lib- 
eral rainfall.  The  land  in  prepared 
a»  for  any  mot  crop.  It  Khoold  b« 
plowed,  harrowed  and  furrowed, 
making  the  rows  about  three  feet 
apart,  tu  allow  for  tillage  by  horse- 
power. Tho  method  of  propagatioa 
is  the  same  a»  thai  employed  In  tha 
growinjTuf  wuter  taro. 

Uiftt  ami  tRtinttfiKtutx. 

Poi. — The  chief  use  of  tare 
Hawaii  has  alway*  been  in  the  maa' 
nfacture  of  t>0'i.  For  thia  purpose  tlie  corm,  or  n>ot- 
slock,  IB  cookod  by  aUiam.  The  skin  is  then  rvmotcil 
and  th«  taro  beaten  on  a  long  boat-«ha[ied  taro- 
board,  with  utone  jioiindfrs.  This  is  tho  ancii-nl 
method  and  ia  slill  in  vogue,  but  has  bea^n  repboed 
to  Romodt.'gr>*  bv  machinery.  In  this  Rethod,«.i!l!' 
cient  water  is  oddid  to  tho  taro  hy  moiittcoing  lh4 
eluae  |K) under. 

In  the  modem  method,  essentially  the  bum 
rraultH  are  obtained  by  machinery.  Tite  taro  if 
steamed  and  run  through  a  machine  similar  in  con- 
struction to  a  meat  chopper,  a  Email  qoontity  «t 
water  being  added  ait  awe^sary.   Thiv  roniiiatncj 
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of  this  poi  in  the  old  days  waa  raried  by  the  nae  ot 
more  or  Ivss  wati-r,  and  if  very  thin  was  known  v 
"  two-finger"  poi.  or  if  thick  aa  "one  fing«r*'  pei 
oince  It  contd  readily  bo  oaten  according  to  tlw 
Hawaiian  metliud,  with  the  use  of  one  linger.  In 
th^^  abiwnee  of  spoons  the  Uavaiiana  dip  oaa  orl^a 
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tn^ra  in  the  pen,  giving  it  &  twirling  oiotiun,  snd 
duteronalf  convey  it  to  the  mouth.  Foi  id  not  con- 
MvnA  ready  far  use  by  thu  Hawaiian^  until  it  has 
fermented  for  onv  or  two  days. 

At  a  vtjirtoble. — The  two  corm  u  iiLw  much  tistd 
OH  a  vegetable,  being  a  good  aubBtitiite  ftir  potnttwB, 
A»  such  it  iit  sU-amed,  twiifit  or  hakLfl. 

The  young  and  tender  leavBS  from  the  center  of 
the  (fTowing  taro  plant  are  alRo  u-i«d  for  food. 
When  boiled  they  make  un  enevllunt  [int-hi-rh,  not 
unlike  spinach.  The  unopened  Horal  spathee  are 
aUo  cooked. 

Hour. — The  manafacture  of  poi  flour  from  the 
Cflnti  is  &n  inda-'try  which  lias  rweiveil  mvw  atten- 
tion. Turu  in  all  forms  being  a  moxC  whok-aomo 
and  Dnnmhing  food,  and  particularly  «aity  of 
iligv.<stion,  has  commumJed  itJ^lf  an  a  lieulth  f<x)d. 
Practically  the  only  way  to  put  it  on  the  market  as 
each  is  in  tlio  form  of  flour,  since  the  taro  it^If 
docs  Dot  keep  well.  Taro  floor,  if  pure,  ia  aimply 
thi.-"roat"  coftliwi.  driwl.  and  KTuuiid  to  a  jinwder. 
It  i»  ftuld  under  viirious  proEtrlebary  iiami». 

Bitenie4. 

There  are  no  tiertoas  insect  en&mic«  of  tnro.  A 
fUDfi^ou^  imia^Q  Icni^iwii  eu  "  root-rot"  is  a  somewhat 
sehouB  hindrance  to  aucceAXful  tar<»-Krow ing,  but 
may  lie  contrwlk-il  by  judicloun  mtithods  of  culti- 
vation, including  proper  sclM-tiun  of  hulls,  rotation 
of  crops,  fdlowinK  and  fertilixatinn.  [For  furthur 
not«t(  Oft  tari^  »ie  Indux,  Vol.  I.] 

TEA.  Caiacllia  Tkh,  vara.  Link.  (Thea  Siaengit, 
T.  fiahea,  ami  T.  mrufi«,  Linn.*,  TfrnjOnemiamr. 
Fipi.  854-^57 :  also  PigH,  173.  174. 

By  CharUs  V.  Shrpard. 

Tea  ia  a  shrub  grown  for  it«  leaven,  which  urouited 
lltlwpteparationof  the  woll-known  bovorago  by  the 
RHHMsi^.  It  Hnmetimes  becomes  a  tree,  reaching 
a  height  of  thirty  feet ;  luavvs  Ldliptic-lnncculatv 
or  ubovatu-luncL^olatr,  acuminate,  aerratc  and  gla- 
brnua,  sometinies  pulieHC«nt  bcnejkth  ;  flowi'rs  whitfi 
anii  frHKrant,  one  to  i>ri.»  and  one-half  inches  broad; 
petals  five  ;  Htameus  many.  It  is  largely  grown  in 
China  and  India. 

TVa-ruWare  in  Amo'iea 

Onu  hundrixl  yoani  ago  the  Prencb  botantat' 
Michaui,  set  out  the  flnti  tea  plant  in  America  at 
the  beautiful  gardi'ns  of  Middlelon  Barony  un  the 
Ashley  river,  near  (^harleiiton,  S,  ('.;  its  subsequent 
thrifty  growth  to  nearly  twenty  fis>t  in  height 
attoKt^  th>!  congeniality  of  the  climate,  Some 
forty  years  thereafter  a  i^outh  Carolina  woman 
obtwrved  the  striking  similarity  of  tb<.>  climate  and 
flora  in  the  Itta-proilticinK  region  of  British  India 
with  those  of  her  home,  and  thus  lud  ht-r  father, 
Mr.  JuniuM  Smith,  of  (ireenville,  K.  C,  to  undertake 
on  his  plantation  hi*  most  intonating  expiirimi.Mits 
in  th*  cultivattoti  of  lea.  Unfortunately,  the«e 
efforts  were  brought  to  an  early  close  by  the  sudden 
death  of  that  piimt^^r.  Jutt  pruvious  to  the  civil 
war.  Bad  probably  as  a  result  of  the  "  boom "  in 
Bast  Indian  l«a,  the  United  Stat«H  gavernment  in- 


troduced considerable  quantities  of  tea  seed  into 
the  Houthern  eoast  states.  This  gave  rist>  tn  many 
Amatl  domoHtic  gardena,  and  clearly  demonstrated 
the  feasibility  of  profitably  producing  tea  of  cxcel- 
JL'nt  iiualily  and  amply  »ufhciunt  for  hoiuehold 
wants.  Hut  tho  ravages  of  war  detatroyed  most  of 
these  little  gardens.  .\  fpw,  howrver,  survived 
hard«hi{:i8  and  noglect ;  and  ms  the  plants  had 
escaped  pruning,  they  grew  into  "s^ed-grovc**"  sg 
dintinguitihed  from  "ti-a  gnnlonn,"  where  lh«  buehes 
are  ByBtematicuDy  rentnctedin  siw.  About  twenty 
years  latvr,  Hon.  Wni.  (j,  LeDuc,  Xlnit«d  Stated 
Commisi>ioni>r  of  .\gricalturo,  started  a  tea  experi- 
ment atation  on  a  part  of  the  game  "  Nuwingl«n  " 
plantutiun  from  which  ten  yeans  afterwards  "Piii»- 
hurst."  near  Sunimerville,  South  ('arolin.i,  was  cut 
off.  Afl»ir  a  fvw  ywars  of  exiKt«n4<e  and  the  furtlier 
confirmation  of 
the  suitability 
of  the  tea  plant 
to  thi«  region. 
the  station  was 
abandoned  by 
Dr.  I>oring,  tho 
next  eommifl- 
sionc-r. 

Thus  far, 
then,  by  ado- 
iiaately  supply- 
ing the  family 
wanl«friim  do- 
mestic gardens 
and  furnii^hiDi; 
small  samplvs 
of  approvtii  tea 
for  taating  by 
AxpartB.  the 
first  fitep  in  the  cstablinhment  of  a  t««  industry 
had  b««n  talcon  Kncc^MBfnlly.  Hut  the  question  re- 
mained unanswered  whether  tfft  as  a  commercial 
commodity  miichl  bv  raintid  prufitaMy  in  tbiswo- 
tiou,  and  to  i  te  solution  have  been  devot«d  the  activ- 
jtiea  and  means  of  "Pinehurst,"  greatly  assislod 
and  enciiunigwl  by  the  United  i^tates  Department 
of  Agriculture  and  the  Sticn>tary  of  Agrli^ultnro, 
Indeini,  it  may  1k>  very  properly  added  that  the 
local  work  has  received  the  greatvrt  attention  and 
coiiperation  from  the  public.  Tim  uffort  will  not  be 
Telin(|uiahed,  whether  I'inehiirTit  be  acknowledged 
a  flunceflfl  or  not.  Today,  a^  the  xole  rrpro«ontatiir« 
of  American-grown  t*as  in  our  markets,  it  muat 
Htand  for  the  new  industry;  consoqupntly,  what 
follows  n«  relating  In  Pinehumt  should  Iw  regarded 
sm  of  potwibly  wider  application  ia  the  future. 

TTif  pramix  of  the  icete  indtuitrjr. 

There  were  many  rtoaons  for  undertaking  the 
invustigation.  It  was  (juestionable  whether  suffi- 
cient data  Hnpf«rt^>d  the  oBlcial  dictum  that  the 
conini^rcial  cultivation  of  tes  in  the  United  states 
was  imposaible.  The  climati!  eortainlv  should  suit. 
In  ttnehnrst  and  tho  vicinity  are  ^ouad  clumpa 
of  Brrhcris  Japoniai,  Clegtra  JapDnim.  CatntHia 
Japonien,  Fynis  Japonim  and  many  other  pEanta 
(pcRtimmoDS,  ptama,  walnuts,  svec^^naju^  \<i5n> 
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J«IWll.  If,  therefore,  the  Bam«  flora  proepers  in 
Japan  aod  Wrv.  ihtn,*  ciui  be  a<)  [iaIutoI  (lilRcaltj' 
[d  sabetitutini;  in  our  markets  Araericjin  tea  for 
tbe  40,000,000  jHiumiH  annually  imjNjrti^)  from  that 
insnUr  empire. 

It  iH  very  ovidcnt  tliat  great  good  must  follow 
tbe  introduction  into  the  southurn  atatM  of  a  iww 
indDstry,  wherebj-  an  «asr,  outdoor  emptoyment 
may  be  afforded  to  women  and  children  unable  tf 
bear  hatder  lahor  ariI  yet  needing  remuneratire 
occtipatiVn.  cHj^Ttiilly  as  ttNi-lt-sf-iilucking  but 
HliKhtly  infrincea  on  the  KaUierin^  of  the  great 
aouthern  stnplx,  CfUnjs.  A  nd  there  ar«  groat  tractx 
of  fertile  iand  in  tho  vicinity  of  I'inehuret,  now  idle 
DT  w«w«e  from  thf-  Inck  of  drainage,  and  therofora 
impregnated  with  malarial  fttren,  wbich  t*^  calti- 
vatiOD  mitiht  Tvnder  aafa  and  prolitable.  The 
people  of  ihv  United  Stat«aare  paying  the  Orient  for 
t«a  upwards  of  $15,000,000  anntiaTly.  which  sum 
Blight  btftter  Iw  \tv\il  nt  homti  hy  local  produi'tion. 
In£ed,  the  present  Kmall  cansumptiun  uf  l«a  in  this 
eAQBtn',  ea  comnan>d  wiUi  othi^r  Hn^lieh-apeakinK 
peoples,  amoontine  to  «n«  and  one-third  pooni^ 
iN-r  capita  per  annum,  and  af  tat«  years  diminieh- 
ini!  rather  thtin  incrt^iistni;  in  <|uantity,  might  ba 
gn-atly  enlarged  hy  more  confidence  in  the  purity 
of  the  home  product  thun  now  extitt«  In  tho  im* 

{ioirt«d  article,  and   the  quality  of   the  beverage 
mproTcd  hy  avoiding  the  del^toriona  elfdct  of 
the  lonK  ocean  voyage. 

Varitiifj  af  the  tfii  pJant. 

Wliat*ver  may  I*  thi-  opinions  as  to  their  origin. 
i.  a,  whether,  as  stoutly  maintaincil  by  many  BntiBh 
writer*,  all  arc  dvrivtMl  from  thi'indi;p!nniw  A*jwim- 
e^e  atock,  and  ow«  their  »pt<i.<kl  characteristic  t» 
ebangcs  of  ctimntu  and  cultivation,  aK  thi-  ruAult  of 
their  removal  to  other  ciiuntriu«,  there  arc  great 
and  practical  ditTert-nceH  between  the  several  types 
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of  the  t«a  plant.  An  oxtromc*  may  be  mentioned 
the  tea  tree  of  the  Brahmaputra  junglfs,  at- 
taining a  huisht  of  thirty  to  forty  feet,  with  light 
green,  silky  leaves,  frequently  nine  inches  in  length 
by  four  inches  in  width,  snd  th«  ittnnt^  husheii  of 
far  northern  climatea,  hardly  exceeding  two  feel 
in  hoiuhl,  with  narrow,  dark  icreen,  leathiiry  leaves, 
t«oorthro«  incho^  by  onc-h.ilf  inch  in  fiize.    Bo- 


tween  them  are  iumnenhla  variatioaB  of  sise  aod 
appearance, 

Etpertence  has  demonstrated  that  all  the  vaiie- 
ties  of  th«  t«a  plant  except  those  from  trnpteal 
climates  which  socoomb  to  Uio  eoU  of  our  winters, 
will  Honruih  in  tbe  aoatbeni  s«s- board  atalM. 
Thoee  that  have  done  best  at  PiM^vnat  aiv: 

{!)  That  stock  whtcb  wae  utrodnced  into  tins 
country  fifty  yean  ago^  and  has  thw  beconw  thor- 
oughly acclimstt^,  allbonttfa  lisbk  to  be  cut  to  the 
ground  by  a  recurrence  of  tbe  phenomi^nal  cold  of 
1S99.  when  the  local  thennomctvr  fell  lielow  lero 
of  Fahrenheit.  Ni-verthelesB,  very  few  plants  were 
kille<!  thereby,  and  today  thu  itanw  gardam  arc  ae 
thrifty  a>  ever.  Thifi  type,  which,  from  lack  of 
mure  specific  information,  we  c-ill  "  .XsMO-hybrid,' 
as  being  of  an  intermediate  character,  is  capable  of 
producing,  under  farorable  condittoiwi,  ^000  pOBtrfi 
of  stiiLable  leaf  or  TfOO  pounds  of  dry  tea  to  the 
acre  per  annum.  The  leaf  is  well  adapted  to  tbe 
makin){  of  black  tea,  and  possMiH^  most  exerileat 
cup  qualitiee. 

(2)  '*I>arjeeling,''  from  the  slopes  of  the  Hima- 
layan mmmtains.  the  iraurco  of  tbe  beet  lindiaa 
teas.  Ie»  productive  and  leas  han1y  than  tbe  AaHB- 
hybrid,  but  yielding  a  dvtightfully  fngnnt  and 
delicate  tea.  either  green  or  black  according  to  tbe 
method  of  curing. 

(3)  "I'ragon's  Pool,"  setnred  Ihroogh  the  kindly 
i>lfic«s  of  the  United  Statoa  U«|>artfnent  of  State 
and  tile  Cliini-m;  government  from  a  celebrated 
garden  in  China,  the  product  of  which  commands  a 
prlo?  prohibitive  of  exportation,  etrvpt  perhaps  to 
iiuasia.  The  plants  are  dwarfish  and  tht>  l<-af  analL 
It  ifl  mndo  into  gr(H>n  tea  both  here  and  in  China, 
yielding  s  nnoet  delicate  beverage  both  to  tbe  smell 
am)  to  the  titftv,  and  rctiuiring  for  the  ntost  fit- 
tidious  neithiif  cream  nor  sugar. 

(4)  .^mnng  Ihe  varieties  exciting  the  most  in- 
teretut  l»  Ihe  "  Shelter'  tea,  so  called  because  it  is 
grown  under  matting  which  oncludes  tho  direet 
Kunlight.  It  i»  produced  elxewhefs  only  in  Japaa. 
where  it  is  called  "sugar"  tea,  be<auae  of  iti 
»lightly  ttweift  tasbo.  This  saccharinv  character  u 
duQ  to  the  storing  op  in  the  teares  of  large  quanti- 
ties  of  start^h.  which  in  the  process  of  manufacture 
is  converted  into  sugar.  The  sheltered  foliage  is 
blue  and  larj^e.  The  leaves  are  WTf  aoft  and  silky. 
Thin  tva  commands  a  very  bigb  price  in  Japsi,  tf 
sold  at  all.  The  best  of  it  is  reserved  for  tlM 
imperial  cvurt. 

(5)  The  gardens  of  Japanese  and  Kangra(BriUab 
India)  sorts  atTord  rtiiK<t  excellent  green  teas.  TbciV 
made  at  riiiehunt  from  the  former  have  been  pn»> 
nounoed  by  the  .ibWt  tfa-tast^irs  of  tbis  country  as 
not  surpassed  in  (heir  cup  qualities  by  any  imparted 
from  Japan;  and  a  very  prominent  tea-planter  from 
Kangra  vnllfty  has  recently  UtileA  t«a  grown  at 
Pinenurat  from  seed  supplied  by  him.  snd  has  stated 
thst  it  was  fully  the  equal  of  the  best  in  its  original 
home. 

The  gardens  raised  from  »f*i  secured  fnitt  tb« 
highest  altitudes  of  Ceylon  have  not  devetopad 
sufflciently  to  warrant  an  opinion  as  to  tbeir  aiafl- 
ability  to  this  climate,  but  they  have  yielded  a 
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■tanu  flKvory  u>3  wiihout  aHtrinKent  elTect.  The 
tUmsUAnt  Xitstsim  niul  tho  bnvr  Kivciv  of  Oylon 
an  Un  tn>[kic'ul  fur  the  ])rocla(.'tion  of  t«&  ne^ 
fiOit&blv  f»r  thi»  9«ction. 

Great  diflicuity  hiia  leen  txpcricnced  in  the 
atti>nipt  to  I'fttablinh  pardens  frum  Fcrniiwa  need. 
Thv  vi.Ty  tiniiU-<l  iiunilnTcif  pliintM  niirtwi  must  ilt^fer 
any  definite  oi>iiiiun  a^i  t(i  their  utilit)'  here.  It  in 
nnw  auiortml  thnt  th<)  If'^t  FumioAnn  tea  w  dorivod 
from  plants  propa^'nted  by  la/LTH. 

If  it  b«  remoniK'TOii  that  (p>>en  tea  is  non-oxi- 
tlisod,  and  black  Lea  ia  oxidised,  it  will  rca  lily 
lie  seen  that  thiMe  leaves  which  are  U^^  t<nn- 
ct.-|)tiblu  to  oxiduiiun  aru  EiL-ttLT  adapted  fur 
th«  production  of  the  former  sort;  and  an 
the  ordinary  cnrin^r  of  t«a  Inviilvi^  tfia  ex|KHturo  of 
thaleaf  ftir  a(;ri>at^rorl^»stimtiUi  tlieatmuKpbere, 
wKfiffthy  somij  nxidatian  w  liable  to  occur,  an  in- 
herent prunnncss  to  this  chumiual  chanfte  rendcw 
the  making  nf  green  tea  dilKcutt.  Tht;  hiac.k  tt<aa 
come  chiurty  from  warmer  climates.  th«  grwt-na 
from  cooler  climates,  Fiither  nort  may  be  made 
from  all  t^a-Wf,  hutesch  varli^ty  Ik  b«^lUT  adapted 
for  the  production  of  the  una  or  the  uthur,  or  one  of 
the  niDmcrous  intormcidiiite  kinds  of  romroerciui  tea. 

Kdativt  valats  of  itJJrrKnt  fa  rts  of  tki:  tra  jiUiitt. 

The  names  and  avtrratru  vr>:it;ht  <^if  thu  leaves  and 
stem  on  a  young  tea  shoot,  freshly  plucked,  are 
tpvitn  helow,  hMKinning  at  it^  np^x.  ("PekM"  in 
Ohinwie  means  "wliit«  haim,"  referring  to  the 
appearance  of  the  folded  tip  when  dry.): 

Qnlm 

Plowftry  pakiM  or  tip ( 

Orange  pekon  leaf 1 

P«k(M  leaf 2t 

Flnt  Biiurhciiiic  l<-af 6 

SMonrl  iH>urhnnt;  leaf 8 

Firat  coDtCfiQ  k>af 9 

Second  caagon  li^af 8 

Gum IS 

GO 

It  appcnra  that  thf  or&ng*  ndtoe  wdghs  twice 
as  much  as  thif  ti|>;  lh«  pekoe  MlfatlllOBt  twice  as 
mnchas  the  tipandorangHfpekofl;  the flrat  souchong 
(corrupt  i  I  in  of  Chint'*?  fommall  or  wcarcp  «wrt)  more 
than  all  the  pekot«8  together ;  the  second  aoochonn; 
almost  ac  much  a*  every  leaf  above  it.  and  the 
congons  (corruption  of  Chinese  for  labor  in  rolIinR) 
are  nach  aa  heavy  an  the  iierond  nouchDni;.  It  taken 
50,00}  |ntko«  tips  to  make  a  pound  of  dry  t«a,  but 
leB.1  than  4.'X)0  of  oecond  souchonH;  or  conRon 
leapi>«.  Thi'Mfom  thit  CAtimat4!«  of  tht*  yield  of  an 
Bcr?  of  tea  depend  to  a  eonfliderahlo  def^e  on  the 
method  of  plaukini;.  whether  dne  or  coanKi.  Those 
before  Riven,  a»  the  productiveneaa  of  the  f  inehnrst 
KaTdvn.1,  are  thi  re-'*tilt  of  fine  pliickinK.  whereby 
only  the  pekrje  tip  and  leaves,  and  very  rarely  the 
firet  aoiichonz,  are  gathered.  A  l«af  or  two  morp 
iram  each  Rtem  should  greatly  t^nhance  tho  size  of 
the  crop,  bat  would  materially  reduce  the  (inality. 

Thft  coDAtitiient  prineiplwi  which  giv^  intrinsic 
value  to  tea  are  cnntainod  in  cells  which  have  to 
b«  broken  that  they  may  be  taken  into  solution  by 
the  hot  water  poured  on  the  dried  leaf.   These  cells 


yield  to  slight  pressure  in  the  yooni;  and  tender 
loaf,  bi]t  ari>  iin  HMnrvily  enveloptid  in  tho  oldor  liraf 
that  Ihey  require  severe  rollinj;.  Again,  by  the 
«oD*iny  of  nature  th«  most  valuable  snbrt'ancea 


Pit.  IW.  nnBhniBt  toa-alioot  troni  ths  Ticnnm*  and  gradMctlTe 
type  kaown  ai  "Awam-hrbiid."  Shui>i  cJI(Ti<micu  i>i  *Iib 
of  Ihtbi  on  uino  tlcm.    Oiisliiir  nnlur«l  ili*. 

are  beinfi  constantly  withdrawn  from  the  older 
ti88U«,  to  he  dopoaiwd  in  parU  that  are  younper  and 
in  more  rapid  growth  and  replaced  by  more  tommoa 
and  abundant  mat<^^rial.  Thu  newer,  smaller  leaf 
consequently  contains  more  that  is  valuable  and  in 
a  muchm(.ire  aecwwible  ffimi.  Thus  the  teas  madw 
from  the  pekoe  leaf  are  mure  valuable  than  those 
from  souchong,  and  the  latter  than  from  congon. 


_  Odlun. 


SoiL—Tan  requires  for  tta  snccesafal  cultivation 
a  deep,  fertile  mil,  eaMily  permeable  to  air  and 
water,  a»  also  to  its  roots,  and  entirvly  froe  from 
stagnant  water  whether  on  the  surface  or  within 
itA  reach.  Qattc  tho  contrary  to  lh«  pictunw  on 
onr  fffand mothers'  blue  china,  Hat  lands  with  a 
etiRht  slop*  for  drainage  are  beet,  as  thereby  denu- 
dutioo  nf  the  soil  by  severe  rains  is  avoided.  Tho 
land  miiflt  be  diliKt^ntly  tilled,  and  c^onnequentty 
should  be  free  from  old  roots  and  stumiw.  With 
virgin  land  it  is  better  to  raise  two  or  three  cropa 
requiring  dwp  cultivation  before  wtting  out  tho 
tea  se«dlin|^. 

C7tmi]/f.— A  copious  and  wen  rainfall  throDgh- 
out  the  cropping  season  is  almost  ewential,  but  a 
milder  climato  doci  not  retjuire  no  much  precipita- 
tion as  a  hotter  one.  At  Pinehunil  ihe  total  rain- 
fall  for  the  s's  to  seven  months  which  corer  tho 
plucking  i^«wcFn  haa  slightly  eicnoilm)  thirty  inches 
during  the  past  (rather  dry)  five  years.  In  the 
gn-at  tea-pradtteisff  regions  of  the  Orii^nt  th«  rain- 
fall is  double  or  tnptc  that  amount.  The  Pinebarat 
obrtiTvations  do  nut  exhibit  any  marked  dependent* 
of  the  size  of  the  crop  on  excessive  rainfall,  but 
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prolonKcii  droughte  aeriniwly  curtull  the  proiluction. 
bwwnpiiurs  ari!  cttrtaiiilj'  to  Iw  drwailrtil  as  nf  little 
ULility  and  frw^tiuntly  vury  iWtructive. 

Thy  mi-un  t«m;x^ratnTG  for  the  cro]>pitiK  .ioharo 
18  about  "li"  Ffthr.  When  it  fall*  tw^lnw  70°  Ftihr. 
the  yield  in  scant,  esp«ciaHy  if  accompanitH]  by  a 
dearth  of  wutc-r,  ani  thv  <iuiillty  ie  hi^hur.  Uii<|ui»- 
tionahly,  an  equabEe  amount  uf  heat  and  rain  in 
safvttt.  but  tho  lai'gesc  yield  has  hvi-n  ohtainwl 
wli«re  both  wore  at  thoir  hiijhswt.  The  occurrenw 
of  swro  t*'mpir!Lti] res  is  dfiatruotive  to  nil  of  the 
plant  above  trround  unk'SS  it  has  entered  into  fall 
bibernntion  and  its  el«ri  is  well  prot<^U*d  by  foli- 
age or  snow.  Bnahoe  raiaud  from  tropicui  eev^  very 
largftty  Hucrumb  if  the  thermometer  falls  intti  the 
twenties.  Late  frusts  in  sprinii;  and  imo]  ni)^ht«  in 
itimmer  have  a  prejudicial  effwt  on  the  crop. 
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Flit.  US'.    I'luckioii  liMl  la  J  vauaB  Daijceimii  Ui  EhCiIco  .it  PLnehuiit, 

The  importation  of  tea  need  from  tho  Orient  is 
atUiDilud  with  Very  considerable  riak.  Unless  the 
seed  be  carefully  ciilhered,  pjurked  and  expedi- 
tiously forwardwi,  and  unless  it  be  zealoualy  pro- 
t«cl*>d  fr<ini  ciild  and  i-xci-.^ivi^  hi';it  on  arrival,  and 
during  its  funher  IramupDrlution  thrcui^h  this 
country.  thi>  chaafioa  of  m>curing  Kucpuasfol  gurroi- 
nation  are  oxcdedinf^ly  small. 

Sf«diri<f. —  The  He«d  should  be  planted  in  the  late 
winter  ur  early  apring  in  nunfcrics,  in  wcll-drainud, 
ordinarily  fi-rtile  garden  aoil.  at  dinCanc^fl  of  'Ax  4 
inrhM,  ;it  abcut  two  inchM  di>|ith,  and  vrirll  cov- 
ered with  pine  or  oiher  rtraw  as  protection  from 
thi"  cold.  Wh*rt!  (imughla  may  Iki  expected,  it  ix 
deiiirable  ta  command  a  handy  wabir-xupply  for 
kcupinE  the  soil  fairly  tawL  Later,  when  tliv 
Bhootfl  Itegin  t«  appear,  a  moderate:  shelter  from 
the  sun  ;<hoiiM  be  rai.'wi  alwive  tlie  beds  and  moat 
of  the  straw  removed ;  with  the  advent  of  autumn 
tho  ith«lt<^ir  should  be  tiradually  dinpenited  with. 
The  beds  must  be  kept  (doan  uf  vnwist  and  grawt. 

Trairdplantiiijt.—  T'he  aeedlinRs  may  be  allowed 
to  RTow  until  a  foot  or  morv  in  hidght,  when  they 
may  he  trannplanted  to  the  future  [ea  Eardeo, 
which  hero  iu  [nasi  dune  in  the  late  autumn. 

There  are  two  waya  of  planting :  (1)  by  checks. 


in  ffin^le  hilla  at  dbtaBCVoonfomiable  to  the  babit 
of  th»  )>i]ab  and  th»  fwtillty  of  tha  mil,  at  4  x  4 
feet  to  G  X  6  feet,  either  rectangularly  or  alter- 
nately ("quincunx"),  the  latter  being  preferable 
as  affording  mora  plow-ways.  Suoh  plnBtiag  r«- 
qoiree  1.200  to  2.700  svedlinga  to  the  acre.  Or  (2) 
the  plants  are  strt  out  for  hodgtai.  say  five  foet  by 
fifteen  inchea  apart.  The  latter  method  requires 
much  more  hoeing,  but  is  hvlUrr  adapt«d  for  atop- 
ing  land,  whore,  by  running  the  rowa  at  right 
angli;n  to  thn  dticlivity,  the  waahiog  of  the  top 
soil  is  largely  obviated. 

.?r(W(/Mr(i(  Mw.— Tile  cultivation  of  t«B  in  this 
country  demands  the  fubstitiition  of  plows  aad  cul- 
tivatnre,  dntwn  hy  hunted  or  mules,  for  the  hand- 
w(»rk  with  spades,  forks  and  hoes  in  vogue  in  the 
Orient  It  requireo  that  the  toil  ahuuld  be  kept 
free  from  weedx  and  grass  and  aa  permc*- 
— -^  hie  to  rainfall  as  possible,  without  iajnr- 
^S8  ingthoeurfacerootsufthoplanUi.  Where 
*JSa  rsinfall  ia  exceaeive  or  the  site  too  slop- 
ing, suitalitu  measures  munt  be  taken  to 
prevent  the  washing  away  uf  the  top  soil ; 
where  dangler  of  drou^iht  prevails,  steps 
fur  the  eonwervatiun  uf  mointure  are  in 
place.  Experimental  artificiul  iTTigaliua 
has  not  provod  snct'Ossfiil  at  ^OMsn^ 
althout;h  theoretically  suggMtsd.  Htfi 
it  ha;!  hn-n  found  murh  more  argent  to 
get  rid  of  water  in  tint  Hubsoil  than  to 
.tupply  it  cniierficiaUy. 

/'runiny.— Aside  perhaps  from  differ* 
ii'-t;!  (if  individual  vpiniun  in  the  pro- 
I  -...ir^f  manufa<.'ture,th>fro  is  no  subject 
iin  which  t*-a-groweni    present  greater 
divergence  of  views  (una  few  can  roiiiet 
the  temptation  to  rush  into  print  tbereoa) 
tlian  on  pruii  ing.    Tlia  n«ces8ity  of  pma- 
ing  iit-H  in  the  evergreen  character  of  the 
tea  plant  and  iLt  nrbarAjic4>nt  tendency  nnder  favor- 
able conditions  of  growth.    Ordinarily,  aft^r  Um 
bunh  has  uttuiued  a  medium  aiee  the  producUoo  of 
young  leaf  ia  small,  but  withal  the  growth  upward 
would  soon  extend  bevond  the  reach  of  the  pluckeiK 
Heiice,  both  to  facilitute  the  gathiiiring  of  leaf  aad 
to  stimulate  tho  production  of  young  gnnrtb  by 
forcing  nature  to  It^  utmottt  nffort  to  reetore  tki« 
natural  e<iuilibrium  between  the  root4,  st^awand 
luavcis  thv  toa-planttTdepHvesthebasbof  agrealer 
or  less  quantity  of  tho  leaves,  which  constitatc  aot 
only  ila  1ung8  but  alao  the  physiological  taborabifT 
wherein  the  material  for  future  gruwtb  Is  perfecled. 
llflually  it  ia  not  necessary  during  the  Rmt  few  years 
mon.'  than  to  trim  the  plant  into  proper  shape,  aad 
afterward  to  cut  back  (in  this  climate,  after  th* 
ttcvepcst  cold  of  thu  winter)  the  growth  of  the  past 
season  to  within  a  few  inches  of  the  older  woud. 
]tut  this  limitation  does  not  anfflce  for  the  pnrposa 
already  stilted,  and  it  becomes  necesasrj  every  Svt 
or  tt-n  yairs  to  subject  the  bashes  to  a  more  vigor* 
ons  pruning,  perhajs  to  tho  vary  ground.   Plnsily. 
where  the   winter  temperature  is  liable   to  drof 
below  20°  Pahr.,  it   in   advioahle  to  substitste  • 
clump  or  saclter-crowth  fw  the  eingle-«t«m  boshes 
uf  trupical  climatea,  if  necessary  by  the  renoTal  of 
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the  main  trnnlc,  thus  providing  protection  from  lh<> 
cold  to  the  ttoder^r  eU'tna, 

A»  a  result  of  prunioi,'.  at  the  a.xirt  of  cvi-ry 
iBtnuining  luaf  Ihvn-  a[ipfurs  d  tiny  nhout  which 
Speedily  develops  into  a  ntw  stem  eqiiippe^l  with 
sevvral  leaveJt.  Fmrn  th«  aitix  of  each  of  thi.-su 
Utter  springs  yet  another  shoot  which  under  favor- 
able eonditiona  givtfi  ri.sv  to  anolhi-r  rivip  of  l<tnf. 
These  snccoasive  productions  of  youns  foliaKe  are 
calU-d  " flasli*?."  whgae  rapidity  of  rucurruncc 
depends  on  cittnate.  boi!  and  aysttms  of  cuHivation 
ami  plurkini;.  They  atTnnl  thi!  tea-planttr  the 
opportunity  of  (^atht^riiig  the  yuung  and  tender 
leaf  al  fri»qui-nt  intervala  throoRhnul  tho  RrowinK 
season.  Tho  fact  that  iipwiinlM  of  twenty  itlucl<iiipi 
have  laeen  made  at  I'inehurst  durinjitheelxmontha 
of  crijiipinnc  is  due  to  the  picliing  of  only  a  aniall 
modicum  of  leaf  from  each  iiew  ahnot,  and  the 
con-stiqiient  r^'atlin'eas  with  which  younK  fc>liaj;»  U 
prodnc^d.  A  lari^u  part  of  the  world's  tea  in  tlie 
result  of  a  practical  utrippinR  of  nil  tho  leaves 
and  a  (,'iM«d  part  of  tho  atom ;  hut  a«  mic-h  (ly|i!e- 
tii>n  removflfl  the  embryonic  shoots  in  the  asea  of 
tbe  leavi'^  the  jjower  of  reproduction  it  greatly 
diminished. 

PliLf-kirig  and  proiltirtinn. — The  plucking  of  leaf 
buKins  with  a  small  toppinjf  durinji  the  first  year 
after  transpl.anling,  ami  under  favurabln  conditions 
shoiihl  tixhihit  n  pniK^WHive  f nor(*ment  for  a  number 
of  years.  The  fol'owinjr  table  shows  the  early 
croppin([B, f xprir[«!t<I  in  ji'^nuds  of  dry  tea  per  acre, 
of  Hveral  sorts  of  tea  on  naturally  fertile  lands : 


A**n  in- 
hybrid 

r>«riB»iiiia 

Chlneta 

Kjiucra 

1902  ..   . 

I 

19OT  .  .   . 

»t 

, 

•   1 

^   ^ 

i»4.   .   . 

103 

2 

33 

110 

190&.  .   . 

19S 

B6 

157 

203 

leoe.  .  . 

2S4 

92 

206 

209 

A  comparison  of  the  prodnction  of  dome  older 
gardens,  also  exprcesi.-d  in  pounds  of  dry  («a  ikt 
acre,  since  the  phenomenal  fn-ez^'  of  the  spring  of 
18B9.  affotdB  ue  fi^owiiiK: 


AtiAm-lkTlirid 

CkloM* 

DkjmIIbc 

t              E 

1                  « 

1            1 

1900  ..  . 

«S.    .  272 

IS)  .   .    41 

147  .    .    48 

1901  ..  , 

«0.  .»47 

93.  .    47 

1S3.    .    96 

1902  .  .   . 

l«e  .  .440 

252.   .Ill 

292.   .148 

1903  .  .   . 

14£.  .421 

2(&.  .112 

2fM  .   .149 

1901  ..   . 

89.-363 

MO  .    .  109 

2&I  .   .  144 

190G  .  .   . 

135.   .480 

170  -    .  119  1  826  .    .  198 

1906  .  .   . 

I7«  .   .882 

845  ..  193 

347  .    .22.^ 

The  pluckinff  of  the  h<af  i^neralty  extends  in 
thin  climnti>  from  the  beginninfir  of  M.iy  nnlil  into 
Octnlier.  and  in  ponfinod  to  Ihi-  pt-fcoo  t  ip  and  leavca. 
The  color«l  childrun  who  cathbr  the  younu  lnuvi-o 
as  they  aro  tucceasively  prnducird  have  occasion  to 
revUit  each  garden  every  ten  days  to  two  W(M»kH 


during  the  ii(>aiuin.  Hy  careful  training  they  become 
expert  in  their  tajtk,  and  easily  oqa^,  if  not  sur- 
pass, the  awra^'e  tea-pluckers  of  the  Orient.  But 
a>i>natant  ttujwrvision  ax  to  their  thoroughneM  ia 
requisite  not  only  in  the  gardens  but  also  at  the 
delivery  of  the  leaf  at  the  faclnry. 

The  vitality  of  the  tea  plant,  under  favornWo 
conditionH,  HUccc^sfully  overcttmefl  the  stn<nuoiia 
incursion*  of  the  prnner  and  plucker.  Abundant 
proof  has  demonatratvd  that  tliv  ^amv  plant  can  be 
IhuB  dL-pk-tc-d  for  twonty-livo  to  fifty  years,  without 
serious  impairment;  indved,  it  is  a.»i«rted  that  in 
one  Japune^^-  gardt^n  the  same  bushes  have  yielded 
high-grade  leaf  for  two  hundred  years.  The  irregn- 
lnriti(«  in  thu  prodiidlivenoaK  of  thi*  older  gank'na, 
a*  shown  in  the  above  table,  are  preeminently  due 
to  metvorological  variations.  The  greater  yield  of 
1902  was  probably  duo  to  unueually  high  tcmpcra- 
ttires.  the  thermometrica]  r«adinga  having  exceeded 
100"  Fahr.  on  avveral  days. 

Our tn J  and  hamHin^. 

If  it  is  remembered  that  all  tea-leaf  must  Iw 
stibjvcted  to  two  procviukw,  vii.,  rolling,  to  break 
the  oily  cells  which  contain  the  principltts  valaable 
for  brewing  the  Ix-Vfrage  and  to  sprfad  them  on 
the  surface  of  the  leavnt.  and  drying,  to  prevent 
fermeatution  and  deciy ;  that  leaf  thnfi  pn'pan-d 
constitnlea  gn-im  Uwi,  the  noarest  approach  lu  the 
natural  condition:  and  that  the  introduction  of  tvo 
additional  proc-.^.-H.-i.,— witburing  of  the  grctjn  leaf, 
aDdoxLdation.byexpoeQre,  after  roiling,  of  the  damp 
leaf  til  the  atinosphi-ric  air.  pruducu  bla<.'k  tea.  it 
will  bo  rvadily  seen  how  large  an  opportunity  ban 
been  given  for  Hubiitituting  m«<rhanical  for  the 
olfl-titfid  hand  (and  naked  footl  prucM«e«  of  the 
far  Orient.  Indeed,  at  the  present  np-to-'late  tea 
fA<'tr>ry,  mnnunl  labor  \\a»  Iwn  re^trielod  to  that 
6nal  culling  which  rt^moves  objectionable  leaf  and 
atjventitioujf  matter. 

Inl*lligi.iitly  todtscribL-  the  many  machines  now 
in  use.  should  nitceasarily  consume  tog  much  time 
and  fiiiaci'.  but  It  may  be  (K^rmitted  to  refer  to  two 
as^ful  ones  invented  at  Pinehurst : 

The  green-t*a  steriliser  con»ilgts  of  a  rotary 
cylinder  which  satisfactorily  sterilizes  the  "en- 
zymes "  or  soluble  oxidising  ferments  in  the  freshly 
plucked  k-af,  by  directing  a  current  of  hot  air{ririO° 
to  COO*  Fflhr.l  against  it  as  it  falls  for  several 
hundred  tiniex  through  the  diameter  of  the  tube  on 
its  paswage  through  the  length  of  the  latt^rr,  until 
it  is  diBuharged  in  a  flaccid  condition,  suitable  for 
rolling  nnd  no  longi<r  liable  to  oxidiae. 

The  attriti'.>ni»:r  imparta  to  tho  dried  unoxidtsed 
leaf  a  gray  color  due  to  the  friction  of  the  par- 
ticles of  tea  on  each  other  in  a  current  of  warm 
air,  which  olhi-rwi«n  can  W  secured  only  by  adul- 
teration with  foreign  and  generally  delelerinait 
coloring  mattora. 

The  final  mecbaoicat  proceea  ia  the  dilTerentia- 
tion  of  the  several  abea  of  the  dry  tea  particles  by 
means  vf  sieves,  and  to  theim  are  given  the  names 
of  the  leaves  of  the  tea  shoot,  as  if  se|>amtely 
plucked  and  preparvd.— which  is  practically  no- 
where dune.   If  not  previously  chapped  or  out,  tba 
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Kmaller  llie  dry  leaf  particlen  the  better  is  ttie 
brow, 

Rnrm  ie». 

Thus  far  the  only  enemies  doreloped  by  the 
AmLTican  Il'ji  rxin^rlmi-iitutiun  liiive  Kt-n  the  red- 
H[»idtr,  daring  fXceptioniiUy  dry  weather  and  on 
wpfik  plants,  and  thi'mealy-bngon  bushes  inthi-dlm 
litjht  uiidw  tliu  I'diMrinK  of  Uih  whi-IUT-teiL  rrami.'S. 
Pruniup-  and  liuminu  are  the  most  effective  remp- 
dii«  for  those  pt*t«.  Catllft  goata  and  tbo  jroncral 
fa.rin-thief  do  nut  moleet  tea  ^rdenfi ;  and  tW  Ai.-\i- 
redatioiirt  uf  iU-  jirni.v-wdrni  must  i*  rt-pirdftt  a» 
an  advuntafTe,  as  the  worm  spareji  the  t«a  while 
dfi^tTaying  the  ^a.<i>i. 

Quantity  vcrtut  gaaitty  in  the  pnrduct. 

The  proiluction  of  lurcey it-Ida  i*  generally  at  the 
expuiiAd  of  <|uality,  »fl  frH|ui-nt  fluj^lit^B  n|i])*%-ir  tu 
inlL-rftin-  with  the  furmatiun  uf  th<rao  chemicjil 
cDinliinatidns  which  impart  valne  to  thi?  leaf. 
N(tv<-rthelfs,«.  \M*<  pr«iil*>m  of  <iii;intity  or  quality 
Kte:ulily  preient*  iUwlf  to  the  avuraffe  tea-planter  of 
the  Orient,  and  the  profit  of  |>roduotion  vaeilktM 
between  the  two.  Uf  late  there  would  wem  to 
tiave  bt;cn  more  moauy  io  poorer  and  cheaper  tea». 
The  nrifc  of  (*«  has  fallim  to  »hout  hiilf  tho  price 
it  held  one  generation  ago.  If  the  ijuality  had  been 
maintaini'd,  which  under  the  ciruum^tani-tis  was 
impossible,  the  only  BtifTererH  might  have  been  the 
produpers;  but  aa  matU-TR  now  Htand,  th<i  jinnrer 
elaiises  in  InsinR  thoir  health  from  the  consumption 
of  inferior  ti-iis  ftro  most  to  he  pitied.  First  came  the 
terrible  atniKKle  of  the  Indian  and  Ceylon  planters 
with  ('hina  for  thi*  mipn'macy  of  the  world's 
t«a  markets :  and  once  actubtomed  tu  a  Rtetuly 
de«!ine  in  price,  thei  riealerH,  beth  wholesale  and 
retail,  havo  m-vcr  ei-nwinl  to  demand  yel  great^ir 
cheapness  of  the  commodity,  even  thou[;h  ineora- 
putildtf  with  the  n.-oi  fiijeyment  or  heallhfiilness  of 
the  heveraKe.  Good  b'a  is  imported  into  thia  coan- 
try  and  commands  iui  prnjier  nrii'e,  hiil  it  playn  a 
subordinate  part  to  the  (;reat  t'clk  of  cheap,  often 
harmfully  aatringent  or  worthlena  stuif  made  from 
inf^ri'ir  leuf. 

At  the  very  commencement  of  the  Pinehoret  ex- 
perimentation, the  impOMibility  as  wdl  ua  the 
undesirability  of  attempting  to  compete  with  the 
cheajwr  oriental  tiaa  was  acknowUdjfeil  hccinise of 
the  KR-at  difftrence  ia  the  price  of  common,  nn- 
iikiiled  labor.  It  waa  foretold  that  soccesji  could 
lie  attainei!  cnly  by  tho  production  of  hiyh-cl.'uta 
teaa,  the  product  of  intelli;*ent  labor  and  suitable 
machinery.  It  was  f^It  that  the  distinctly  charac- 
teristic cup  qualitiea  of  American  teas,  while 
opei-ftting  atlAin^t  their  introdQction,  must  prove 
their  maio  reliance  because  they  precluded  the 
mibfttitution  of  forciiftn  arliclea  for  thsm  when  once 
their  use  had  become  habitual.  For  thie  reajion  and 
because  the  Pinehursit  teas  poaaeAa  purity,  strength 
and,  withal,  freedom  from  a«triDgeney,  they  have 
fuund  fa^■o^  in  larnte  seetione  of  the  country.  The 
large  variety  of  forvign  tefl  plants,  carefully 
aelected  from  the  heat  sources  and  intflliRently 
cultivate],  haa  en.<iblvd  Pinehuntt  to  place  on  U)« 


marlcet  a  numbmr  of  diifvirent  tea*,  thu 

to  the  tastej«  of  all  and  Aolring  the  qOestUNi  aBl£i 

the  diapcsition  of  the  output. 

Kitmiure. 
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TEASEL.    Dipsacui    FiiUDnam,   Lbn.     Dip 
Figs.  Hr.8-«t«). 

By  a  W.  aark. 

The  teanel  is  a  biennial  ptant,  the  bends  of  rhfcki 
jire  UKfril  in  tcaritig  or  raising  a  nap  on  cloth.  It  | 
ts  a  stout  herbaceous 

filaat  with  oppoKita 
eaveoand  with  (lowers 
in  )n.':i(U  or  whorls. 
During  the  oecond  sea- 
son the  plant  grows 
into  a  bush  abont  six 
fewt  high,  with  numvr- 
oua  branehea  iFig. 
8ri8),  at  the  extremity 
ofvach  of  whirlialea- 
rqI  forms.  The  main 
stalk  prn>due<\t;  thu 
largest  and  strongest 
tea-ii-l,  known  aa  tho 
"king."  This  is  called 
a  "  male  "  tf-a^el  and  ia 
the  only  one  of  the 
kind  on  the  plant,  al- 
though thi.-ro  ar«  osii* 
ally  a  large  number  of 
"queens"  or  "mp^li- 
ums,"  as  they  arc  gen- 
erally known,  at  the  ?  , 
extremitiea  of  the  lat-  ly* 
eral  branches.  From 
the  itiiN]ivii«:onii  of 
theae  laterals,  eraaller 
branchw  produc*  the 
"l>utton8,"  as   the 

smallefit  teasels  are  termed.  The  male  teaael 
pollen  over  the  others,  vlthoot  which  fertile 
vill  not  be  formed.  If  the  "ktng"  be  reiiii>v^.tW 
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«tb«r  UoMk  will  b).'  liirgLT  and  fur  iniinafactorinK 
pnrpoBOB  tuWy  as  gotxl.  but  tli«  «ciil  will  nut  gt-rmi- 
nale.  Where  the  hranches  iiiverj£e  frnm  the  main 
^talk  the  WaviiQi  grow  U)getbt<r  and  form  «  cui> 
hoMing  a  pint  nr  mor*  of  water.  It  ia  inlererting 
In  noU!  thnt  without  w»Ut  In  thwc  cu|)a  pi^rfect 
l&aeela  will  not  be  formed. 

Wrjrfnry. 

Thi;  fnllcr'a  tt-aael  h  a  native  of  the  south  of 
Guro|>v,  whet)CL-  it  was  tiiki-n  to  olhvr  seotiona  and 
\n  now  cultivated  to  a  large  extent  In  1S40,  Wil- 
liam Srriok.  a  ri-siiloiit  of  nucmdagfl  county,  New 
York,  vuited  hiB  furmcr  home  in  Hnglaod  anil  on 
hilt  r«tum  brauKht  with  him  teafwl  Bwd,  and  with 
the  help  of  workmen  frvin  the  tenKl'^rvwins  mc- 
linnn  of  Iiln^laml  he  hegan  the  culture  of  teasel  in 
Amrrica.  Frriui  Ihl^  xtnull  bL't^innini;  bus  eprutit; 
a  basineH3  which.  althuuKh  it  hut  nut  Hpre^  to  any 
great  Dxti^nt  Wji'nml  a  rndiuH  of  ten  miliMi  fnmi 
the  plaoe  where  it  orlginaleit.  Tftoks  SB  on«  of  tht^ 
important  indaatriea  of  thnt  mi-Ption.  In  more 
rwiiint  yoant  the  t«ati«l  ha*  hfyn  grown  in  a  gmall 
way  in  UreEon.  The  Or^Kon  teoaeK  although  of 
giiiMl  «|uality,  iire  not  wiwiiicrwl  by  manufjM'turera 
to  lie  up  to  the  etUDiJard  gf  excellence  of  the  New 
Yorlt  pniduct. 

Varitiita. 

A  Dtiinbftr  of  «p«clos  Are  known,  all  natlvo  of 

the  temper&te  reKions  of  the  Old  World.  But  two 
varii-LiM  am  known  in  Amvricu,  tho  Diptacwt  Fui' 
lanitm  ur  fuller's  teawl,  which  ia  the  only  kind 
having  a  cmnnnTtNuI  value,  an'l  tht-  wild  tciasel,  D. 
tflfrettrU.  which  is  a  cuinmon  wavside  weed  in 
many  nar^liona,  and  ii<  Raid  to  have  ootrm  value  aa 
a  boo  plant. 

Although  there  ia  but  the  one  variety  of  teaael 
that  hiut  a  cum  mere  ial  value,  the  miirket  teaoels 
vary  considerably  in  quality  aecordini:  to  the  soil 
and  climati)  in  whif'h  thi-y  ar«  un'wn,  Tho  ilry 
climate  and  Koil  of  France  produce  the  most  wiry 
hooks  known.  These  are  needMl  for  blankets  and 
d<>i>i)-n«pped  wortlere.  The  moist  noil  of  England 
producee  tho  opponite  extrvme,  but  it  ia  fluch  a 
tvuM.-l  ae  much  of  thu  Engli^-h  cbith  nijuin-jt.  The 
fierman  product,  which  is  very  similar  to  the  Amer- 
ican. haH  a  meiiium  Htn-nKlh  and  b  »<lapu->i  Oi 
ordinary  wovlentt.  This  variation  cauBeM  a  consid- 
erable interehain^e  between  the  ditferunt eountriea. 
HfAftdcloth,  which  is  almfist  entirely  ft  foreign 
product,  requires  a  timall,  line  teafiel.  Tbia  creates 
a  demand  for  tho  "buttons"  from  tbix  country. 
Blankets,  on  the  other  hand,  are  exclusively  a 
ilomestic  privluct  and  call  for  th«  "kinKA**  both 
home-grown  and  foreign. 

Cidiure. 

The  tcaael  seem<t  to  da  ita  best  on  a  limcttOM 
soil,  which  (hould  Ik.-  mude  clusn  by  previous  calti- 
r&tion.  In  the  early  aprinfc  the  Rmimd  shrmM  l>e 
thorntiKhly  fitted  and  the  wwd  nown  in  drills  about 
three  to  three  and  a  half  feet  apart.  One  to  two 
pecks  of  will  [HT  aero  are  uwd,  cominonly  tho 
smaller  quantity.    When  the  youni;  platita  appear 


they  shosld  be  fpven  clean  cnltiration,  and  ahootd 
bvr  thinne<J  to  t«taud  eiiiht  or  ten  incbea  aparL  It  id 
ciiJ?U)mary  to  plant  a  half  crop  of  corn  with  the 
twuti'ltt.  Thifl  doofl  not  aeem  to  injure  the  Krowth 
of  the  young  pl<inl«  and  it  i:iv«sK)ms  return  from 
the  land  tbe  fint  season.   The  stalks  are  usually 


left  standing  to  hold  the  snow  on  the  l«<uel  plants 
during  th*:  winter.  The  necond  spring  the  field  is 
usnally  given  an  early  cultivation,  afu-r  which 
nothing  IH  done  till  the  time  of  harvest. 

HanvMinff  and  haniHing.— About  August  1  tho 
crop  is  ready  to  be  hurvested.  when  tho  plants  have 
acquired  tbeir  full  aiae.  The  heads  have  bloasomed 
and  between  the  bloMoms  kavu  formed  the  stiff, 
recurved  hooka  that  f(ive  the  plant  it!iTalD&  The 
heails  should  be  cut  as  wn  an  pravtible  sftfT  the 
bloeHoms  have  fallen,  .\boat  throe  or  four  inches 
of  gU'm  is  eat  with  the  head.  The  implements  for 
harvesting  are  a  short  knife,  a  pair  of  glov(«  to 
prot<.-<:l  tiio  hand.''  and  a  large  basket  to  hold  the 
cat  heads.  As  the  heads  do  not  ripen  unifornil^,  it 
ia  necanaary  to  go  over  the  fleM  two  or  three  timee 
to  wcnrv  the  entire  crop  In  its  btwt  cond  ilion.  As 
soon  as  «iit,  the  heads  are  drawn  to  a  building 
prorided  with  ample  virnlilation  and  aprcad  on 
scaffolds  to  dry. 

Yield. 

The  average  yield  in  America  is  about  100,000 
he-oAi  per  acrw :  in  the  countrieA  of  Europe  two  or 
even  three  time*  this  yield  ia  not  uncommon.  The 
TvAson  for  thla  is  to  bv  found  in  thf  high-pricMl 
land  and  the  cheap  labor  of  those  countries.   The 
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oppoeite  fonditiuns  bere  render  intensive  enltiva' 

tifn  unprontabl*. 

Market  iitg. 

From  tho  nuvrar  the  crop  goes  to  tlie  dealer  or 
middleiDBD.  Th«  prica  hu  raried  from  fifty  conts 
ppr  thouHiind  (an  unprn(1tah1«  raU-)  to  two  d<ill»r8 
anti  even  more,  altliouf^h  Ihu  lall«r  |)ric'i>  hax  nut 
been  reached  in  many  years.  For  thu  pa»t  fnw 
y^,ir«  thu  prioo  ha*  btien  ninety  c«nt«  to  one  dollar 
per  thoosand,  ConuiderioK  that  it  ivquiivs  two 
ycant  ta  cr«w  the  crop  and  thwt  much  hand  labor 
is  n.-quiri'd,  any  price  under  SEVenty-fivo  centfl  will 
not  return  a  fair  margin  o(  profit, 
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Althuugh  numinally  ituld  by  tho  thousand,  the 
teasels  are  really  sold  by  weight,  A  thousand  of 
(]Mdrl«dtaMellU*Wtiniat4>d  tAWO:ight(^n  pixindit. 
The  dealerA  trim  off  the  projecting  HpufB  abont  the 
base,  nhorti-n  th«  ottfin,  tt86ort  thoni  into  acvfrul 
^radas  accnrdin^  to  ciite  and  the  qtmlity  of  the 
hook,  and  pack  them  fo'f  ithipment  to  tho  manufac- 
turi-r. 

Vte. 

The  kasel  has  It.'ua  u»cd  from  ancient  tinie»  in 
raising  a  nap  on  cloth.  ,M  first  tht  work  wan  dooL' 
in  a  rude  way  by  hand.  At  prsot-nt  the  teaat-ls  are 
arranged  on  ut'yltndur  in  such  a  vbav  tliat  the  i-loth 
pasdeii    slowly  orer    them    while    the    cylinder  or 

gift,"  on  it  i.*  cnll*^,  revolves  in  the  oppo.iito  di- 
rection. Thna  the  recurved  honki!  catch  tho  fibers 
of  the  wool,  cauflinc  them  to  stand  up  from  the 
surface  of  the  clwth  and  form  a  nap,  whith  in  fine 
cloth  ix  sheared  U)  brine  it  tn  a  uniform  l^'n^h. 
After  B  time  the  »paceH  l>etweeii  the  hookx  iit^come 
flllod  with  the  filn>r9.  Tht^y  are  then  cloaned  by 
machinery.  Hy  thiw  meana  the  team-l  may  Iw  oned 
several  times  before  it  becomes  worthleaa.  Al- 
though a  number  of  machiovis  haw  bccn  invented  to 
take  the  place  of  the  tenwl,  nothing  has  been  prac- 
tical enough  to  come  into  Ki'ncral  u*-.  The  tea«el 
hook  is  (trong  enough  for  the  work  and  yet  elastic 
enough  to  "  gi'e  "  before  bri-jiking  the  cloth,  char- 
act«ri«lic«  difficult  to  socure  In  a  machine. 


TEOSniTE.  Mi<W<raa  Jfenemu.  Schrad.  AL_ 
siven  as  E.  la^uriatu  and  Rcana  /u./iiriiaiii^ 
I>ur.  Gramitiar.  Guatemala  Grass.  (PronoonaiTtl 

tL-o8in'le.)   FiR.SGI. 

By  W.  J.  Spillmaa. 

An  annnal  fornfio  plant  clo««ly  related  boUniJ 

c/illy  to  com.    The  appearance  and   iaf 

are  mnch  like  com,  bat  no  true  ear  is  forma];. 

the  ee«d  ia  producL-d  on  slender  apikeis  in  four  orJ 

fivt!   Icaf-axib  near  the  center  of  th«  plant.     ' 

taasel  is  borne  simiUr  to  that  of  com.  Some 

i.it8  hold  it  to  be  the  original  form  nf  com.  witkl 

which   it  r«aiiily  crowicji.    It  is  a  rank   grower/ 

reechlng  a  height  of  nine  to  fifteen  fe 

and  bearinjc  an  abundance  of  Imtcs  : 

t«ad«r  stems.  Thirty  to  aixty  stalks  . 

soiDclimee  sent  up  from  a  singVs  root] 

.'-'lime  of  the  suckera  attain   nearly  thai 

-line  size  as  the  main  .ili-ro  and  nuitur*j 

at  about  the  aamc  time.   Under  favorabla!! 

f^     «ondition8,gR>wihcontiniie8  nntilebeekedj 

--^  _^_ .         by  froflt. 

j^r  •       Dulnlnitiini. 

t''*%it-''^  The  aucc^-ssfiil  growing  of  twsinte  is 

re»trict«l  by  soil  and  climatic  COBdit> 
It  demandH  a  rich  soil  with  an  abiuMlaio«4 
of  moisture  and  a  long,  hut  growinitf 
Cw"*"-'    gon.   Where  theoe  conditions  do  sot  pre- 
vail, it  ia  easily  Bnpersedcd  by  eorf^nnvj 
com  and  other  forage  crops.  The  plaiif 
is  a  native  of  the  warm  purtn  of  Kexku* 
and  Central  and  ^uth  America,  thouski 
it  wna  llrNt  cultivate]  In  Australia,    la 
the  United  Stales  its  lw>il  growth  ia  made  along 
the  (lulf  coattt,  in  Florida  and  Ixmloiana,  asd  ta 
Oori^A  and  MiR»i(wipp),    It  may  be  grown  as  far , 
north  as  New  Jeri^ey  and  Kansas,  tbonch  ia 
northern  stiiltt*  il  can  ffcurccly  be  eoMiderad 
cL-onomic  forage  plant.    It   has  been  grown  wttk 
aorae  nucr*<ns  in  Mirhigan  and  sonthern  tiregon.   la 
New  York  and  Vermont  it  has  not  f;iven  aatiafafr 
tiun.    In  Texas  it  has  giran  antUfaetion,  both  isa 
groi'n  and  as  a  dry  feed.   It  bere  grows  to  s  beistt 
of  nine  feet,  and  produces  three  crops  a  year,  bat 
it  dottf  nut  mature  seifd. 

It  seldom  matureH  need  north  of   latitude  30*. 
The  seed   raiM   in   the   Unltwl  States  is  gniWB^ 
alm<i»t   exclusively  in  the  sontheminoet  part 
Florida,   though   aeod   hax  b««n   matured   at   ths^ 
Ixiiiiuinna  Esperiment  Station. 

CulUre. 

The  planting  itnaaon  U  May  or  June,  and  it  abonU 
not  be  delayed  beyond   this  because  of   the  long 
growing  seaKon  required.   Rich  bottom  laod  or  aajj 
noi]  that  will  produce  good  empa  of  eom  is 
desirable.   The  drills  are  three  to  four  feet  apsi^] 
the  plants  one  foot  apart  in  the  row.  It  iai 
times  adrifted  to  make  the  drills  five  feet  apart  i 
the  hillH  three  feet  apart  in  the  row,  three  or  foar 
Seeds  being  planted  in  eich  hill.    The  ricber  Uwj 
land  the  farther  apart  .ihonld  the  seeds  be  plant 
One  to  thrv-e  poundx  of  «eed  |>er  acr«  ta  need,  d^ 
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pending  on  lh«  meLhod  of  piantiDg:  usually  one 
poand  per  acre  is  Bafllcieot  The  seed  is  mtbor 
expensive,  And  muttt  be  purchaaed  each  year. 


FIJI.  tfil.    TeoMDU  \KniAi:tna  Uetuan-ai. 

The  cri>[i  i."  iiivi-ti  much  ihi-  same  cultivation  aK 
curn,  and  iti  fiTtiliziKJ  ar  fur  corn  ur  aurghtim. 
Vig.  861  illuHtrnt«fl  Iho  Suxuriant  growth. 

Harvetliag  and  yUld. 

Teosinte  is  eulitom  UBcd  in  any  way  except  sit  a 
soiling  crop.  Ita  great  succulenc«  and  the  fact 
that  it  it  usually  erown  whurii  thpr«  Es  much  rain 
renders  it  nearly Impaasfblii  U)  cure  U  for  fodder. 
It  hiw  occn,tional  !y  hw>n  onsilwl  and  i«  aaid  to  maku 
a  fair  quality  fif  RitaKP.  When  use-i  as  a  soiling' 
crop,  il  fi]nit#he4>  scvc^rtd  cuttinicsdnring  the-  reason. 
It  ia  best  rut  when  four  or  live  f«>et  hiRh.  a*  it 
b<Komes  \v»»  palalabk'  if  al!owi-<l  Uj  niitliirt<  mnch 
beyond  this.  When  grown  for  foflder  it  may  be  cut 
late  in  thft  neason.  and  the  amoiict  of  fiW  .nwured 
will  be  praoltcally  tw  gn<at  ax  thnl  Secured  by 
cutting  it  fteveral  timefl  during  the  seaaon. 

When  grown  fvrscvtl  in  Florida,  thi.-  plantoaro 
eomptimi's  cot  once  or  twin?  before  they  are 
aihrwed  to  run  to  twed.  The  se«il  \^  rwidy  tci  luir- 
YWt  in  December  It  is  run  through  an  ordinary 
grain  thrpshiT  and  anid  by  nample. 

Th((  yirldH  iif  forayi*  arw  I'normou^,  placing  teo- 
sinte  at  the  head  of  the  grafuea  in  the  yields  per 
acff.  Han'L'Bt*  of  i-ighU.'un  to  thirty  tons  per  acre 
are  cot  uncommon.  When  to  this  great  yielding 
property  is  a>ldt^  the  fact  that  the  ttntire  plant  Is 
rvlinhtd  by  »tix.k.  its  iniportancc  a*  a  forage  crop 
is  readily  undemtood.  The  stalks  are  ti-nder  and 
nutritiouft,  nnd  none  of  tbf  pinnt  is  wasUnl. 

Although  teoHinte  has  been  known  for  a  long 
time,  it  has  almudt  no  standing  a.*  a  farm  crop  in 
this  country.  It  i:<  utterly  useless  to  plant  it  on 
any  except  moiat,  rich  noil,  and  Kuch,8t>il  18  not 
common  En  thv  acctitm  when-  it  is  grown.  The  fact 
that  practically  ita  sole  use  is  fo'r  soiling  purpoma 
greatly  limits  it«  axefDlnt^ut  us  a  farm  crop. 

LitcriUurt. 

Farmeni'  Bullotin  No.  102,  Ignited  States  Depart- 
ment itf  Agriculture;  Kaneae<  Experiment  Station, 
Bulletin  No.  123  :  Florida  Experiment  Station, 
Bulletin  No.  78l 


TOBACCO.    Kktiliana   Tabaeam,  Linn.    Sotanacta. 
Figs.  86:;-8So ;  ako  Figs.  1T8,  and  108  in  Vol.  1. 

By  A.  D.  ShamrL 

lobucco  In  u  (ilijiit  of  AiQvricaii  origin,  the  leaves 
of  which  are  ufttsl  for  amoklng.  cht^fting.  snuff 
and  also  niedicinal  purpoai^s.  The  gt>QUH  Xieolinna 
embraces  about  fifty  apecieis,  tiut  .V,  Talneum  (from 
South  Amertcnl  mppliea  abimt  all  of  the  culliviiled 
varietieiH  of  tuhaeco.  Anothi.'r  apeciee,  Xifoliana 
riuties,  \b  occasionally  found  wild  in  Connecticut, 
New  York,  Cttlorndo,  and  other  atatee.  It  is  com- 
monly grown  in  Mexico  for  smoking  purposes, 
bi-ing  there  pi^ri-nnial. 

Uotanual  tJiaraden.   (Pigs.  SGli,  86».) 

The  tobacco  flowers  are  arranged  on  a  branching, 
det<-rminat*  flower-head,  which  a[ii)car*  when  the 
middle  leaves  are  about  half-grown,  and  continues 
to  develop  and  produce  ntw  (litWL-re  during  the 
remainder  «f  Iht-  life  of  the  plant.  The  calyx  is 
gri»*n  and  five-parted.  The  corolla  is  lulmiar  or 
funnsl-shaiied  and  d('!ifately  cvlorwi.  It  is  compar- 
atively small  fnm  the  baeal  eni!  to  a  point  about 
two-thirds  th«  di.itance  to  thi.  terminal  end  of  the 
flower.  At  thi«  point  it  enlarges  suddenly  to  moru 
than  twiw  the  sIki-  of  the  basal  part.  Its  five  pclab 
coalesce  to  form  the  corulla  lube,  and  M:pBrat«  only 
at  thp  extreme  ead.  The  stamens  an^  fiv»t  in  number. 
Tht-  ovary  is  two-cellifi.  The  early  capsules  always 
mature  before  (towering  ceaaes. 

The  tflhacco  flower  is  symmetrical.  The  number 
of  aepsla  and  stnmeni^  iit  always  tho  9anic  ae  the 
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Pig.  tt2,    Pl«w«r«  vt  lDbM«». 

number  of  petals,  but  these  flural  circlce  do  not 
a-main  cunstanl,  varying  rather  indeflnitely  tn 
different  strains  and  even  among  individualit  of  the 
samtr  strain.    Trimerouit   Rowers,  or  flowers  with 
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yil.  It).    Fl«w«i*  and  t««d-p«d  «( 
tetaeeo. 


Uirive  jtarU  In  vac'h  ftowLT  oirt?W.  havo  been  found 
growing  an  the  nume  plant  with  pcntameroua 
flowers,  or  thoHu  having  tivu  floral  jyartEL  Thia  U 
tht!  excepticm,  however. 

History  and  diflrilnitmn. 

The  extreme  antiqiiiljof  ii\e'\imfit  the  leaves  of 
this  p!ajil  fur  Kincikiii)^  purpo»«t^  i»  iniik'uttHl  by  the 

diacuvery  of  pi  pea 
find  other  in«an« 
for  sniukinB  ti>- 
liii(V«  in  ihu  ]nv- 
hiatoricniHanda  of 
the  Vnltnl  State*. 
Mexico  und  I'eru. 
Coiumbiia,  on  hU 
voyagw,  diftcfiv- 
ered  the  iiativ-.-^ 
uuinK  tvbacco  fur 
BmukinK.  chevi-ing 
and  iLsaAniitf.  In 
15yS,  Jean  Xit'ot. 
the  French  Am- 
bassador to  Por- 
tQ([al,  »ent  a  supply  of  tobacco  seed  to  Qtieen  Cath- 
erine do  Mc<lici,  and  tucomniuniorato  thJH  eurvk-c 
the  Rpneric  name  Nicotiana  wa«  Kiven  the  plant. 
Kilk'lirtrw  Btal*-!*  that  euHy  AniericAU  explon-r* 
he^rd  ttiH  plant  tailed  tobsccu  in  Mexico,  whi>re  it 
wa.1  cultivated  extonalvely.  Tho  nam«  "  tobacco  " 
also  may  have  comu  from  thu  name  of  the  kknij  of 
pipo  oued  by  the  Carribeea,  the  "  tubaco." 

Th«  Bvstcmutic  cultivation  of  tobacco  was  begun 
In  Virjfinia  aWit  l(iT2,  by  John  Rmlfe.  Amonft  ilw 
early  settlers  in  Virginia,  at  Janieslown  and  other 
places,  tobacco  wa.i  the  common  currency  and  th« 
principal  (irtit'ln  of  fxiwrt.  It  ia  niwertBd  by  cdm. 
petent  authorities  that  without  this  crop  the  first 
aettloment  in  Virginia  would  have  b«,-n  a  failure, 
and  that  tobacco  waa  the  foundation  of  the  pros- 
perity of  the  atatt-'.  The  cultivatioTi  of  the  crop 
rapi'lly  dcvi-luped,  so  that  in  1731  the  cxpurt  of 
tobacco  from  Virginia  and  Maryland  reach<>d 
60,01k)  hogKhftftdK  of  600  pnundK  (tach,  yielding 
1 1,875,000. 

The  culture  of  tobacco  in  New  EnRl.Md  b^gan  at 
the  tiroo  of  the  sctllcmcnl  of  the  country.  lu  cul- 
tare  van  oppo^  by  many  of  the  i'uritan  Hettlers, 
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80  tlmt  it  did  nut  di*v<!lon  to  any  great  ax 
nntii  about  1795.  Atthis  time,  some  of  the  Mttfer 
in  the  ('■onn^'cticut  valley,  findta){  that  tbe  mSI 
and  climatic  conditions  were  favorably  for  tlii 
development   of   a  fine  amokiai;   tobacco,   bejtaaj 
to  grow  cui).«]drrablu  arriv*.  It  wiu  fi>und  that  tfal 
tobacco,  when  manufactured  into  a  roll,  gave  m\ 
dvllghtful  arnnin  and  had  a  pl«axanl  ta-^te.    In  thbl 
way  the  lirst  cummerciiil  cigsn  were  made  in  thaj 
homes  of  ths  atttk-rs,  aomo  of  which  werfi  shij 
for  sale  to  New  York  and  othtr  thriving  cc^nU^ri  4f 
population.   About  1811  or  1812,  the  tir^t  ci^or- 
intLnufacturing  esl]ibli.'>hiiient«  were  bcllt  at  Wind* 
Hor  and  Suflield.    Thia  section  baa  remained  IJm] 
leading  cijiar-tobaccu  prtriucing  Rectiou  until  tbaj 
present  time.    The  industry  in  Xew  England  bai| 
had  many  changes  during  thia  period,  but,  as  aJ 
uhi>!«,  it  remains  onti  of  thi>  moat  profitabla  in  tlit] 


tig.  M4.    Sbvwiu  ymiatioai  ia  •b&pr  and  ti-pe  <rf  toMco) 

•MdUac*.    Polntnl  type  ot  1i?-bv«>. 


m.  Ml.    TulaUOD  Itl  tOtXOCO  MMUsci.     Uuulul  irtt  •( 
lean*. 

Connecticut  vslloy.  As  a  reault  of  the  importatD 
of  Cuban  tobacco,  anil  of  tho  d<-velnpmv>nt  of 
Ohio  and  Pcniiiiylvant&  tobacco-priMlucinj^eeciioBa^l 
where  the  tobat^o  has  a  superior  aroma  and  Baver,j 
thv  Connc-cticut  valley  tobacco  ha«  come  la  ' 
largelyuaed  for  cigar  wrapjier  and  binder  pur 
the  Ohio.  IVnnayhania   and    imported   Cuban  to>' 
baccoa  bi-ing  used  (or  cigar  filler*.  The  New  Eng- 
land tohaccoa  have  a  peculi.^r  glotw,  atratck  ani, 
burn,  which  particitlarly  lit-s  thcni  furcigar-i 
per  piiTpoHea,  in  addition    to  the  fact    that 
wrapjMd  on  cigars  they  blond  nicc-ly  with  Um 
lillent. 

Erlent  of  tke  indartry. 

The  widely  varying  typ«a  of  noil  in  thw  tuharco 
districts,  and  tho  dilTervnt  vari9li«a  of  tobaeovj 
have  made  it  possible  to  produce  prodncta  suit 
for  tho  manufacturn  of  tho  varied  prodacta 
Titanded  by  tht>  consumers,  i?ome  idea  of  tbe  vaU 
of  the  crop  nuiy  be  gaiui^l  fri>m  the  e«ttmate  of 
value  uf  the  crop  in  1906.  in  the  United 
Aitout  TfWi.O^  acres  of  tobacco  wer*  grown, 
dTX'ing  an  avt-raia'  yield  of  857.2  pounds  to 
acre.  uratoUlafG^l28,f):«)poandH.  Theav 
vnliio  of  thecropwoaaboattonoantiipt^rpoandiOri 
totalof  about  fU8,232,4>47.  The  value  of  tlie  I 
fuctun-d  producU>  uf  tobacco  ia  1900  waa 
074>..'j4G.  The  producta  may  be  divided  into  th 
gen«ntl  classes,  of  which  thu  value*  wcrv  a#  fa 
lows :  Cigars  and  cigaivttM,  $160^  223,152 ;  che< 
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tnft  itnoking  ind  nolC  producU,  $103,754^2; 
ltein-QS«<l  and  rehandk-d  tobacco,  $19,099,032.  In 
tht  naoufacluru  of  thuM  prixlucU,  14^277  i)«raona 
mre  employed,  who  earned  a  loLal  wage  of  $49,- 
8.'j2,')H4.  In  addition  to  the  tohacco  grown  in 
the  UiiiU!il  Statw*.  thwrs  wan  irai>i>rt«l  into  the 
linked  States  during'  the  year  endi'd  June  tHi, 
ISXX;,  $-t,143,I92  worth  of  trthfus'fl  in  a  mannfao 
tur^xf  condition, and  $ii:i,-U7,6M  worth  of  nnmanu- 
facturt-d  proilucUs,  milking  a  total  vulac  of  imported 
tohacco  of  $lJ(;.r,9(i.7(H;.  In  1S91,  the  tobacco  in- 
doslo'  furniiihi'J  nlniost  ^W.Of'O.fW  revenue  to 
federal  Kuvernnittnt,  and  thi«  revenue  now  amounts 
to  one-eighth  nf  the  total  net  recei[)t8.  Tobacco 
haa  now  OMtimu  <in«;  of  the  gn.-nC  atapin  oropa  of 
tba  United  States,  and  is  )>etnt;  looked  on  a»  a  ncc- 
tsitity  rather  than  a  luxury  by  the  in.-i>|>i«.  Its 
caltnre  ia  rspiilly  extending  to  all  qujirtera  of  thu 
globe,  and  ItA  une  for  nmokini;,  chewing.  HnutT  and 
medicinal  purposeH  ia  Increasing  at  a  tn^niendous 
rate. 

I'ar  idles. 

The  character  of  the  tobacco  Dlant  is  profoundly 
alTectetl  hy  the  conditions  of  aoil  and  climato.  The 
fiavar.  aroma,  "hum"  and  k-xlun?  of  the  leaf  are 
particularly  BfTecled  hy  these  conditions,  no  Uiat 
certain  siK'tiona  come  to  he  r<>co£ni7A.«l  as  »|)eciaUy 
adapted  fur  f^n>win),'  a  Hp<?(-ial  lypu  uf  tohacco.  It 
has  been  asserted  that  the  aroma  of  the  leaf  is 
•pscially  inliutnciid  by  climatic  conditions,  while 
textar«  is  affected  moet  striously  by  hoII  cundi- 
tiond.  For  cxarnfile,  the  light.  Lhln,  elontic,  cigar- 
wrapi»r  leaf  varieties  of  Now  England  when  prown 
En  thv  hurHvy  clay  soil  of  Tunnesseo  assume  the 
heavy  oon-elafitic  character  of  the  Tennessee  tt*- 
bacco«.  The  fact  that  a  chanty  of  seed  from  one 
flection  to  others  iniliic«a  variability  has  been  takun 
advantage;  of  in  thi>  (iniductioa  of  new  varloties. 
An  illustration  in  found  in  the  origin  of  the  Whit* 
Bnrley  variety,  (leorco  Wehh,  of  Rrnwn  ciiunly. 
Uhin,  found  a  few  striking  light-colored  plants  in  a 
field  of  tobacco  grown  from  Red  Burlayswd.  The 
!Uyj  Btirley  seed  oame  from  K^'ntocky,  and  when 
grown  under  dilFerent  conditiona  in  Ohio  thruw 
these  sporta.  Mr.  Webb  aaved  the  sood  of  llii-iw 
plants  and  Bet  out  a  smalt  Aeld  from  them  the 
following  aeaaon.  This  tohacco  pn^ved  so  (l<.-sinihlo 
that  the  culture  gr;(di]:iUy  extended  until  White 
Burley  has  become  the  most  eil*nsivoly  rultivnti-d 
variety  in  tho  United  Stiito*.  Another  typical  illus- 
tration is  the  Uncle  .Sam  iHumatra  variety,  produced 
by  the  wriWr.  In  1903,  in  the  Conntx;ticut  valloy 
cons! lie rablc  anios  went  cultivated  to  a  variety  the 
aeeii  of  which  wiin  w^iired  from  Florida.  Thtf 
marked  change  of  conditions  induced  tremendous 
variability.  One  of  tho  typoa  found  in  thofu^  Aelds 
was  ideal  from  tho  cigar-wrapper  standpoint.  The 
leaves  were  beautifully  roonded,  of  fine  venation 
and  color.  It  was  distinct  from  cvury  other  type 
produced.  Seed  was  saved  nnder  bag  from  these 
plants,  and  was  found  to  pniduce  untfurm  strains 
of  tobacco.  The  best  of  theea  strains  has  been 
developed  into  an  i-MabliahHiI  variety  which  is  now 
growB  extensively,  producing  a  better  grade  of 
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tobaecft  for  wrapper  pnriwses  than  any  heretofore 
grown. 

The  tobacco  lluwer  is  naturally  Kt'lf-fcrtile,  and 
plants  grown  from  self-fertilized  seed  an-  always 
stronger  and  more  vij:;orriu»  than  thuse  from  crtixi- 
pollinated  seed  whL-n  the  crossing  is  within  the 
variety.  The  vitality  of  tobacco  seed  is  retained 
with  little  loss  for  severnl  years,  providing  the 
seed  if)  kvpt  in  a  warm,  dry  plact?  and  in  a  glasa  or 
uthiT  Bufu  rvccptucic  The  writer  has  oftt:n  i!i.-cur«<l 
plants  from  seed  known  to  be  more  than  twenty 
yt>»ni  old.  Howvvfrr.  it  in  not  saf«  to  de|)vnd  on 
such  seed  for  planting  on  an  extensi\-e  scale.  The 
tiis.4  of  vitality  in  old  si^i^d  is  shown  hy  slow  ger- 
mination and  other  weak  churact«r»  of  tho  plsnta. 
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Pl(,  •««.    Totecw  pbuU  Mi  tor  iMd,    tttt  Biirlfard.  frona. 

The  transmitting  power  of  tha  tobacco  plant  ia 
very  markoil.  Fn\m  mM  saved  under  bag,  plants 
are  produced  resembling  very  closely  and  uniformly 
thu  chiLriK^ter  of  thu  parent  plantii.  For  this  nTiu<un 
it  is  possible  to  improve  the  varieties  of  tobacco  liv 
carvfiil  .^election  of  seed  plants  of  the  type  diyirtij. 
If  the  crop  duet  not  vary  enough  as  rvganls  the 
individual  plants  to  enable  the  grower  or  breeder 
to  make  th»  suk^tion  dc^in>d,  this  variation  can  he 
indoced  through  a  change  of  seed,  hybridiaaticn  or, 
to  a  slight  ext«nt,  by  th«  mt-thod  of  fertilization  of 
the  soil.  In  saving  seed  from  tho  selected  plants, 
tli-^  rtower-hwids  .shonid  be  enclosed  by  a  strong  hnt 
light  paiier  bag  to  pruvunt  cross-pitllinalion.  The 
hag  should  he  applied  just  before  the  flowers  open, 
ami  can  remain  until  the  Reed-henda  are  cat  off  and 
hung  up  to  dry. 

Cross-fortilieation  is  easily  ofTected  among  tho 
difTercnt  varietiea.  By  careful  nelectioa  and  propa- 
gation of  the  desirable  fonns  that  reeult.  and  con- 
tinue«I  seed  selection  from  these,  new  varieties  are 
Mtabliflhed.  Indiscriminate  crossing  has  been  of 
very  little  list!  except  in  rar<>  caii^s.  The  writer  la 
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of  the  opinion  that  variation  B^ured  by  means 
other  than  cruM^iiLfr  i^  niucli  moru  likdy  to  Ik- 
cffwitivf  and  valuable  from  a  practical  stamipoint. 

The  principBl  varieties  now  gniwn  in  the  UniUK) 
Stsbuit  are  rjescribecl  in  Lhu  fultowiiig  pamj^rapha, 
tOKether  with  dire<^tiona  for  their  culture.  The 
outturn  of  th<.-  diffvivnt  variotivs  variiw  widely, 
accordinfr  to  the  variety  and  the  purpose  for  which 
it  is  Krown.  For  this  ruauun,  a  auitiewhat  liL-t^iilud 
description  of  the  leading  and  most  important 
kinda  in  eA»entiaK 

In  a  gunvrBl  way  the  varieties  may  lie  divided 
into  the  following  classes  :  (1)  ('i[;ar  wrapper  and 
bind'.ir;  (2)  oi};ar  filler;  (S)  chewing  or  plug;  (4) 
sRiolting;  (S)  export  tobaccoa.  In  the  following 
deeorij)tiv«  notus  the  last  group  is  not  dbcuss^ 
separately. 

PESORimONS  or  VARIBTIBS 

Cigar-wrapper  tob<utt>». 

Sumatra  (FIr.  8G7,  8fiK). — This  variety  ia  naed 
wholly  for  tho  prodtiction  of  high-frrade  ciffur 
wrappers  and  is  not  considered  of  value  for  flllera. 
In  the  United  Status  it  is  grown  under  slut  »i  clttth 
shade.  It  is  adapted  to  sandy 
loam  Hnil.  In  wi^stern  Florida, 
where  it  is  grown  extensively, 
the  surface  soil  ia  underlaid 
by  a  red  clay  euhtoil.  The 
leavBs  are  very  thin,  of  fine 
t<»turB,  with  Hmal]  vdiis,  and 
vary  fmm  twelve  to  twonty 
inches  in  Icni^h  ant]  »iiirbt  li> 
sixteen  inches  in  width.  The 
plants  lieiir  sixteen  to  thirty 
erect  leaves,  with  compara- 
tively luiig  inLernodee.  Under 
favorable  conditions  the 
plants  reach  a  height  nf  seven 
to  nine  feet.  This  variety  pro- 
daces  the  beat  grade  of  do- 
mtuRtic  cig%r  wrnpper?.  It  Is 
RTown  in  western  Florida, 
southern  iJuor^ia,  and  in  th« 
Connecticat  valley, 

ihniitfiicat  Havana.  fFiK. 
869).— This  variety  is  u»«l 
for  cijiar  wrappers  and  bind- 
en,  ani]  the  lop  Icnviiii  aro 
freqaently  usL-d  for  tillers  in 
tho  inferior  grodi.^  of  domes- 
tic cigars.  It  IB  adapted  to 
light  alluvial.flandyarti  la,  con- 
taining a  small  |)er(:entag(*  of 
clay;  aa  a  rule. the  Irm  the 
clay,  the  hi^hiT  the  yield  of 
fine  cigar  wrappers.  Where 
this  variety  ia  grown  for 
fillera  a  rich  clay  yielding  a  heavy  crop  of  leaf  h 
urobnbly  the  most  duiintble  type  of  soil.  The 
leareii  are  thin,  of  line  texture  and  delicate  flavor, 
set  \\'T\  elose  togi5lhor  on  the  Btalk,  with  very 
ahurl  intemodes,  and  have  a  very  erevt  habit  uf 
growth.    The  plants   btiar  ton  to  fifteen   leav&i, 
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Tit.  ttr.  Sumatia  w- 
barao  I  Uncle  Sin 
vmrlc-tv)  Blown  ud- 
a*r  iniltBi,  ('Aimac- 
llcol  vmllr)'. 


varying  in  average  length  from  twenty  tn  thirty- 
two  inchut  and  in  avvra^e  width  from  ten  Iv^ftt'oo 
inches,  Thifi  variety  waa  seenred  by  continaeil  seed 
Helection  from  cropa  KTown  fmin  m^  tinport«4 
from  Cuba,  and  in  probably  a  cross  between  these 
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Me.  SM,    Unllormlty   vt   KeleUn   typ*   of  Bomatn 
llrnm  »Md  Mvcd  iiiid«i  titul,  t'own  tn  ConMCtlcut ' 
uaitDi  cofc. 

Cuban  plants  and  the  native  Broadleaf  of  the  Con- 
necticut valley.    It  is  grown  in  the  Connecticnfe] 
vnlk'y,  Wiseonnin  {mainly  for  binders),  Ohio.  P«w 
sylvania  and  New  York.   It  is  one  of  the  best  gem-' 
eral-purpwio  toha*«ofl. 

GnnKctiful  lirosdltQf.—Tha  variety  wu  tor-j 
merly  known  and  fienerally  recognixed  in  the  i 
us  f!«cdlL-af,    It  is   uptd   for  cigar  wrappers 
bindt^rH,  and  thn  lower  gnuit^,  to  a  limitHd  ezt«n| 
fur  blending  with  other  tobaccos  for  cigar  fill* 
It    is  adapted   to  sandy   loam  soil.    It  make 
txcoodingly  rapid   growth.    Tho  le-avM  arc  t»r 
broad,  ew^t  taating.  thin,  elastic,  silky,  tad  wit 
small  veins.   Thiy  are  set  virry  cli»f  together 
the  plant,  and  have  a  very  characteristic  droopti^ 
habit  of  growth.  They  vary  in  lenRth  from  tweoiy- 
fuur  to  thirty-six  inches  and  in  width  from  twelrs 
to  twenty-two   inches.     The  size  of  leaf   varies 
greatly  in  diiritr<'nt  noRtinns  and  with  the  diffen^atl 
strains.  The  seed  «f  this  variety  has  boes  sent  to 
many  parLei  of  thv  United  iHates  and  a  lar|fe  nush 
ber  of  important  varietJRS  have  been  securra,  Bs  ia 
the  ca.«e  of  the  Ohio  Sei^ieaf,  which  can  be  traoed'j 
dirv«tly  to  Connecticut  Broadl^iaf  seed.  It  Is  growl 
in  the  C^nnecticDt  valley.  New  Hampshire.  Ver- 
mont, New  Yorlc,  PennsylvoRia,  Ohio,  WisconjiiLj 
Minneaota,  and,  to  a  small  extent,  in  Indiana  anjf 
Illinois, 

Cigar-JiUer  tdbtutos. 

Oihair,— The  Cuban  variety  is  used  for  high 
gradt  cigar  wrapptTs  which  an>  grown  nnder  i 
bot  ia  generally  grown  ODtrfd*  for  fillors.   It  laj 
odapti'd  to  alluvial  or  «aady  eoil  resting  on  red  clay 
subsoil.  This  variety  has  a  snail  iMf  of  tino  tex- 
ture. The  leaves  are  short  and  ronnd,  with  small. 
veinn.  medium  to  heavy  body,  varying  from  tea 
eighteen   inchiu   in  length,  and  six  to   foart«cff^ 
inches  in  width.    When  this  varisty  is  taken  nortkn 
the  influence  of  the  climate  and  soil  condition! 
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tendatv  prtim(>l«  the  di>vt>lo|iii»>nlof  &  ]ar(^i>  leaf 
at  the  oxpenw  of  finenoaa  of  texture  and  quality. 
When  grown  from  froahly  impoTtod  »>.>««1  in  «oulh- 
ern  tiil>;icr.»ilwtrict!<,  the  bolincco  KemH  to  nit&in 
thi;  valufible  (|u<i1iti(H<  uf  flavor,  aroma,  smooth 
taat«,  and  olher  characters  of  the  imported  Cuban 
tobacca  Whether  theiw  qtin.liti*'s  c.in  lui  retainwi 
by  continued  Hukvtmn uf  »l'*m]  from  dtiiirablt^  pUnti! 
is  n  aiihJMl  for  eKiwrimontation,  tut  tho  ovidfnce 
ewur<id  up  to  tliig  timo  indicntcathut  it  i*  pmliabk 
th^it  in  ctirtaii)  districts  in  the  United  t!t»tee  uni- 
form crops  of  Cii!)!in  tolnicro  havinj,'  a  highly  dtsir- 
able  flavor  and  aroma  can  be  produced  by  the  aid 
of  Rvsl^'raatic  sww!  HMWlinn, 

In  the  ("onntcticut  valli'y  tliis  variety  ia  grown 
nnder  shade  for  cipar  wrapper-,  thii  t>»p  leases  bo- 
(ng  oited  to  n.  limitivl  ext^^nt  for  cipar  filkm,  and  it 
is  KTown  for  cigar  IllIerB  in  Florida,  Tvxas,  Ohio 
ind  dvuri^it.  In  FlgrlJii  and  Texas  it  producea  one 
of  the  Ineat  fTfiwles  of  domestic  fillers. 

Zimmfr  SpanUk. — Thia  is  largt^ty  ri»i.i]  for  cigar 
filters,  and  is  the  most  jiopular  and  extensively 
pown  domestic  filler.  It  ia  frequently  nsed  for 
Dli>nding  with  other  tobaccos  in  ci^ar  lillera.  It  k 
commonly  thought  to  be  a  hybrid  of  the  nativ* 
StHjtllnaf  and  the  Cuban  varictv.  It  is  adapted  tv  a 
light  Ivam  tioil,  and  in  tbs  Miami  valley,  Ohin, 
wner*  it  ia  mont  eitt-nsively  Rjown.  the  sarfBC* 
wiil  is  undfHaii]  by  a  rwl-brown  clay  loam.  The 
leaven  are  medium  in  size,  have  good  bixly  and 
elaaticity,  with  »mnll  veinii,  nnd  ri^itembla  th^ 
Cuban  variety.   They  are  set  close  tojreth«r  on  th« 


Stalk,  f«Tjrt«ftn  to  twenty  leavea  to  the  plant.  The 
plants  reach  an  avera^  height  of  about  four 
feet.  This  variety  pri^luco*  an  average  yield  of 
about  six  hundred  poandA  to  thii  acre  and  hringx  an 
average  pricp  of  aimut  hcv^'n  cont8  a  pound.  It  is 
grown  in  Ohio  and  WUconain. 


Liltlf.  D«(rft,— This  vari*ty  te  used  fnr  i-igar  fil- 
lers, making  a  ci^ar  with  an  aroma  rc^^mhlin)*  th« 
Yara  tobacco  of  «-{i«ti>rn  C'nha.  It  is  adapti^d  to 
clay  loam  isoila.  The  flt;ed  was  introduced  into  thia 
CI lun try  from  Cirmiony.  The  leiivtiH  arv  small  and 
narrow  and  the  planttt  havi;  a  short  hubit  of 
RTowth.  producing  a  light  yield.  Thlt  tobacco 
riHiiiires  camful  curing  and  formvntalion.  It  is 
grown  in  Ohio  and  to  a  limited  extent  in  Pannsyl- 
v.inin. 

/Vuj;  (iihaean. 

liTiitr  liurUg.—Whiie  Burlcy  is  used  for  plug 
flllers  and  wrappers  for  anioking  and  for  the  mana- 
facloruof  cigarL>tl»»i.  It  ieaih|iU'Cl  to  welt-draint^, 
deep  red  clay  loam  soil.  In  Kentucky  such  suiEs 
aro  fairly  rich  in  Hm-i  and  proflucf  good  crops  of 
corn,  wheat,  hemp  and  graAS,  but  they  deteriorate 
rapidly  uni«8H  the  fertility  is  maintained  by  the 
use  of  fcrlilizorB  nnd  proper  melhtxis  of  cultivu- 
tion.  The  leaves  are  long  and  broad  and  have  a 
whit*  appt-arancp  In  tins  fivld.  Tht^y  have  a  hori- 
zontal habit,  the  tips  hanging  down  and  often 
toiK^hing  the  grocinci.  They  vary  in  length  from 
twenty-eight  to  thirty-eix  inches  and  in  width 
from  sixteen  to  twenty-four  inches.  The  plants 
bf^ar  ten  to  eighteen  k-uvus  and  reach  an  average 
height  of  about  four  feet  in  the  fii-ld.  This  variety 
isa  selecticm  from thw original  Burlcy.  the  pwriiliar 
white,  translucent  ap^iearance  of  the  orij^nal  plant 
having  atlrjiftiHl  tho  atti^ntion  of  the  growers. 

The  Red  Hurley  and  dark  tobaccos  of  southern 
and  western  Ki.-ntucky  and  Tennv-ssee  are  h«avy 
tobaccos,  nearly  n-Iated  to  the  U'hite  Barley. 
Becau9«  of  their  pei:ull«r  character ifltrts  they  ar* 
largely  exjurled.  [tarley  is  grown  in  Kentucky, 
•outhera  Ohio,  Tenniuwpe,  and,  to  a  Itraitud  extent, 
in  North  Carolina  and  Virginia. 

(Jriirww  and  YtHow  Wo  m  mo  (A.  ^  These  rarieties 
are  u.->^-d  for  plug  wrnppcra  and  filters  and  arc 
atemroed  for  export  trade.  They  are  adapted  to 
rich,  well-drained  soils,  doing  c8|i>-cially  well  on 
alluvial  soils  underlaid  with  red  clay  subeoil.  Th« 
Orinoco  variety  has  short,  broad  leav«.  while  thp 
Yellow  Mfinimoth  h««  large  leaves,  both  varieties 
having  a  rapid  rate  of  growth.  The  Little  Orinoeo 
type  has  a  long,  narrow,  taptring  loaf,  and  i«  tho 
BwveteBt  variety  grown.  The  Y(illow  Mammoth  is 
largely  exportwi  ftir  i^wiss  trade,  and  it«  culiore  in 
mainly  confmi-d  to  Tunm^ssee.  Tho  Orinoco  type 
is  grown  in  VirginiJi.  North  Carolina,  Tennessee, 
West  Virginia  and  Missouri. 

l^'ir^ijiw  tifptj  (Blue  I'ryor,  Son-Curcd  and  Whit« 
Stem). — ThejK>  are  adapti^  to  sandy  soil,  underlaid 
with  red  or  yellow  clay  suhsoila,  They  have  very 
broad,  large  leavw  of  fine,  silky  texlurc.  witn 
rather  tough  fibers  and  usually  have  brinlit,  ftne 
colors.  Some  of  the  best  gradw*  are  ijm^  for  cigar 
wrappi'm  and  ntliers  fur  smoking  puqiuses.  They 
arw  grown  in  Virginia.  North  Cnrolina.  Kentucky, 
Ti-nnowiw^,  Missouri  and  Indiana 

Pijir  loiiaceog. 

.\'i>Hi  Cari>Una  PH^ht  yrfl«ii-.— Thin  variety  b 
Med  for  manufacturing  plug  and  smoking  tobaccm, 
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cigarettes  ani]  for  exgwrt  pariw^ies.  It  U  adapted 
to  Randy  soWn,  uiiderl:ii<l  liy  a  rti|  or  yi-l1ovr  clay 
culttuil.  The  <iL^i;pcr  LliL*  niind  thu  brighter  the 
tobacco  produced,  and  the  nearer  the  i>urfac«  the 
Buluoil  cnmoR  the  diirknr  in  olor  is  th«  twbaefo. 
The  k-uveft  lira  li^ht  :tnil  Mpungy,  uf  rattier  thick 
tftxture,  det  cloKt  toother  on  the  fitem,  with  nn 
anet  habit  of  growth,  but  (Irooping  ut  tho  eada, 
the  tops  oftun  touching  the  erourjd.  It  m  a  molli- 
fied typo  of  thu  native  Mnrylund  and  Virginia 
tAhaccoR.  It  is  (irtiwn  in  North  t^artdina,  Maryland, 
Virginia  and  Soiitli  CantUiui. 

Maryland  unokiiig.  -  -  The  Maryland  smokinft 
variety  Ik  uwd  for  manufacturing  And  export  pur- 
po«««.  It  is  ficlapt«d  to  ctay  loam  and  eandy  soil. 
The  leavefl  are  thick  and  cuarm;  in  tuslurt-,  but  an: 
light  und  chuffy  whL-n  curt-d.  They  have  a  Hemi- 
er*-ct  hahit  of  crawth.  drooping  at  the  tips,  and 
vary  in  U-nifth  from  twenty  t«  thirty^ix  incht-s 
and  in  M'idth  from  t«n  U>  twenty-si  it  inches.  The 
pInntA  hi^nr  ti'n  to  night«cn  loavt'ii  »nd  r>Mtch  an 
average  height  of  al>out  four  feet.  Thia  variety 
was  didcuvvrvil  in  Maryland  whun  Ihu  nr.-<t  H;ttlcn 
o-tplored  that  region.  It  is  mostly  exported  to 
Pran(re,  (Jermnny  and  Hnlland-  It  is  Rrown  in 
Maryland.  Virginia  and  Pennsylvania.  E'rom  the 
Maryland  tabaceo  many  of  the  important  native 
vari^tii'H  have  Uivm  duvphpod  hygriiwing  indiff«!r- 
ent  sections  of  the  country  and  by  continned  selec- 
tion of  6«ed  for  a  particular  typ«. 

DIHECTIONS  FOU  CltLTUIlS 
SumaJra  fohacai. 

The  sud-bciU.  —  Thfl  pliioe  aelected  for  the  a&ed- 
bud  for  Sumatra  tobacco  should  have  a  slightly 
southern  exposure  in  order  to  get  the  full  benefit 
of  the  warm  rays  of  the  nun  in  the-  early  spring 
and  should  hi.-  pcrman<.'nt.  The  slope  should  be 
sufficient  to  inaure  perfect  drainage  at  all  timna. 
It  is  dmiimbli;)  that  thv  »_Hii]-!i^d  \w  siirrnumJed 
by  board  walls  and  covered  with  regular  tobacco 
t«nting  cloth  or  glass  soiih.  Th«  cover  will  prnt«ct 
the  tender  plants  from  the  cold  north  winds  and 
prmluctf  more  iinifi>nri  and  favorable  conditions,  in- 
suring uiirly,  rapid  growth. 

The  soil  should  be  abnndantty  fttrtilized  every 
spring  and  ki'iit  fnw  frum  wecids  and  gras?,  an. 
under  these  conditions,  it  beeotnea  better  ndapted 
to  plant-bod  purpoctoa  oiwh  succeeding  year.  Tho 
most  de:!<irab!fl  soil  t^vim  to  be  a  rich,  fri&blei 
sandy  loum.  Di^^-p  plowing  or  epudJng  should  be 
aroidcd,  the  acual  depth  being  four  or  ^ve  inches. 
The  ground  should  be  hnrrnwed  and  stirred  with 
hand-rakes  untit  thoroughly  pulveriu^,  and  all 
rootit.  tafta  and  clnda  of  earth  should  be  earefnily 
removed.  After  thii;  prcparntiftn,  a  liberal  applica- 
tion of  fertilizer  rich  in  nitrog«n  and  potash  should 
bo  orcnly  diistribukd  over  the  bi-d.  A  fi-rtiliwjr 
containing  10  per  cent  uf  ammonia.  R  |)er  cent  of 
arallablt-  phiwphnric  acid  anil  12  iwr  cent  of  »olu> 
ble  pota«h  is  highly  reconimeudi^d.  Chlorin  in  any 
form  ma'it  he  avoided. 

Theife  is  snch  a  limited  amoant  of  plant-food  in 
Lobacc«  seed  because  of  its  small  aiK,  that  thtt  re- 


serve material  for  the  nourishment  (^  the  yooa^ 
plants  is  soon  exhausted  :  consequently  the  tobacco 
aeodlinga  are  forced  to  prepare  their  own  food 
much  Rooni^r  than  i»  tW  ca.se  with  most  other 
ero[H>.  Fur  this  reuAon  it  is  aluoliitely  necessary 
for  tobacco-growera  to  have  the  #oil  and  plant-food 
in  the  se«d-bi,>ds  in  the  be«t  possible  condition  for 
use  by  th«  young  plants,  in  order  to  aid  Die  sknr- 
growing  yunng  plants  during  the  critical  period  of 
the  firiit  stages  of  growth.  Aft«r  applying  th« 
fertilizer  the  bed  should  be  thoroughly  stirred 
again  and  left  very  smLxith.  in  which  owidition  it  a 
ready  for  thi>  sfied. 

It  is  customarv  to  sow  the  seed  at  the  rat«  of 
about  one  tabk-spoijuful  to  100  ai)uuTe  yanls  of 
seL-d-bud.  It  is  impracticable  to  sow  the  aeied  alone 
and  it  should  be  thoroughly  mUed  with  wood* 
asliMi.  corn  m>'al.  land>plaster  or  commercial  ferlD- 
iu>T.  In  urder  to  secure  a  uniform  stand  of  planti^ 
it  is  advisnbic  ta  sow  half  of  tbesMd  lengthwi<e 
of  the  bod  and  the  remainder  crosswise.  The  propt-r 
timu  for  vowing  id  frum  Fubroary  I  to  March  1. 
Whonovor  pnicticuble  it  is  best  to  prepare  tbe 
land  and  apply  thv  fertiliwr  one  to  two  weeks  bv 
fure  the  srjwing  uf  the  seed.  Aft«r  sowine,  a  Itght 
roller  should  be  run  oi-er  the  bed,  ormme  othi-r 
mi>nuji  uivd  lo  iinc  thi?  ludl  In  a  Arm,  compact  cua- 
dition,  in  which  stale  it  will  retain  its  moi0ta^^ 
thus  giving  more  favorable  conditions  for  tbe 
germination  of  seed  and  the  growth  of  the  yoong 
plants. 

The  necessity  uf  properly  caring  for  the  seed- 
bed can  not  be  too  strnngly  emphasiiM.  since  Both- 
ing  t»  uf  more  importance  in  se^'uring  a  TiKoniu 
growth  in  the  Seld  than  strong,  healthr  seedlings. 
Thuy  should  be  mndo  to  grow  steadily  and  vigwr- 
ouflly,  without  bfting  checked  untit  ready  for  traas- 
pkntini;.  In  ordt^r  to  stn-uri;  this  cunditiun,  strict 
and  constant  attentiun  must  be  given  to  watering, 
keoping down  nil  wiHHlsnnd^assaodprovMitiiigtbt 
ravagbsuf  insect  ])esUt.  In  sumecaaoo  It  Is  tectaearj 
to  USQ  an  additianaJ  application  of  fertiliser  in  the 
WAV  of  a  tup-dre«eing.  Th«  D0O«a8)ty  for  thw  is 
ofttiD  indicated  by  the  plants  tsraing  jellow.  The 
fiTtiliziT  should  iiL-  es.tentiully  of  the  saiDt  compo- 
sition a.>4  that  previously  used,  and  oft«a  givea 
beat  results  when  appliixi  in  a  liquid  form.  This 
method  of  application  makes  it  necensary  to  wash 
the  fertilixer  thoroughly  into  the  auil  by  moans  of, 
an  abundant  spray,  and  thus  avoid  injury  to 
tender  plants. 

Wh<^nL•Vl1r  it  is  found  that  thi;  plants  are 
thick  in  the  bed,  it  Is  advUablc  bo  thin  them  oat  I 
drawing  an  onlinary  rike  arroM  the  bed.  nllowii 
it  to  sink  to  a  depth  of  one^half  Ut  thn^c-faurtlu  i 
an  inch.  This  can  be  done  without  seriously  injor^ 
ing  the  ri^tnaining  plants  and  u,  in  fact,  of  po»- 
live  benefit  to  thera. 

gome  svstc-n  should  be  provided  for  wattriaf^ 
the  plant-Wj-f  during  spells  of  dry  weather.  Wot 
should  be  applied  in  iht*  form  of  a  light  sprajJ 
Doring  the  first  two  weeks  of  plant  growth  It  )■ 
etuiential  that  the  eturf ace  noil  be  kept  coraparatiToly 
moist  at  all  times,  for  at  this  stage  a  few  hoar«  of 
hot  son,  aft«r  the  wil  haa  become  dry,  will  b* 
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■oOeltBt  to  liill  cncuit  of  the  pkiita.  When  irrigra- 
ttoD  Ib  used  in  irrowini;  Ihi'  gcniTsI  t:rup,  a  8,viit(>ni 
of  overbeiaii  spray  nozzlys  has  been  fauDd  tn  rivo 
«XM>1Uint  r<wu!t«.  In  ^t'nry  ciwc,  bofor*  ondcrtokinji 
th«  procoss  of  weediRK  the  bed,  it  ia  most 
UDportant  to  vtitUir  thvnni^hly.  Thi^  will 
previ'iit  anj  serious  injury  Lu  the  roots  of 
the  tohaecn  plants. 

The  JfM  crop.— The  preparation  of  the 
fluid  mil  for  Sumatra  tohncc4)niuiit  bo  thor- 
ough and  compk'to.  Th^  si>il  should  be  {lul- 
veriiied  by  auccessive  plowing  and  harrow- 
ing, and  nxluci-d  to  a  fine  cunditi'^n  bvfuru 
traneplantinc-  Deflpplowini^and  HubHoilinK 
caiisw  a  rcU'iitii>n  of  nioittturo  in  the  saW  if 
the  »*:uoD  i»  loo  dry.  and  at  the  sa.me  time 
afford  the  Ixiiit opportunity  for  proper  dmin- 
a^  if  thiTv  Ih  an  vxumu  of  rainfiill  durinj; 
th«  erowinn  season.  The  diAl(-plow  and 
diak-horrow  have  b«.'n  uHL-d  very  »ucci'»^ 
fully  in  the  preparation  of  tobacco  fioi]«, 
particuliirly  whi-re  the  conttint  of  clay  in 
comparatively  small. 

A  v«ry  KatixTActory  fi-rtiliznr  cnnRHts  of 
1,000  pounds  of  ciitl«n»i^t''l.  1,000  ptmnds  of 
eottonaeod  meal,  :«H)poanda  of  carbonate  of 
potaxh,  700  pounds  of  fino-in^und  bono  and  800 
pounds  of  linie  to  the  acre.  The  edition  seed  should 
Ih!  ]iiil  on  the  fn-ld  aftt-r  it  h;is  U't-n  plowvd  and 
three  weeks  or  one  month  Iwforo  it  is  finally  pro> 
pan'd  for  trannplantiiig.  WbcrovkT  it  can  bn  had. 
cow  maEiurt!  should  l)e  uued  bruadL'iut  al  tbe  rale  of 
twenty  to  twiinty-Hre  londs  wr  »cn:  Tliii*  pro- 
moCoa  very  rapid  growth  ana  often  becomes  Iho 
meann  of  Hwrurtng  a  n'wi  crop  on  bud  badly  in- 
festod  with  ncrnaU)di«.  This  plant-food  onabk<H  tho 
plant  to  throw  out  new  roots  fa»t«r  than  the  nema- 
todi«  candtwtroy  Ihf  oldoni'B.  Whm  nocovi-r-crop 
is  grown  durint;  the  winter  the  land  should  tie 
plowed  frMfuently  and  kept  thoroughly  atirred. 
Thi»  dcittmys  many  of  the  nemstodea.    This  con- 
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When  produced  for  wra[>per  purposea.  tb9 
Sumatra  rarivty  iif  tubacco  is  usually  £rown  under 
shade.  (FiR.  S68.)  The  nurpnse  of  ihii  itliade  is  to 
prnti^ct  tho  crop  from  iiis«ctfl  ftnd  other  danKun 


Flit.  tn. 


tntiooa. 


sUnt  cultivation  al»n  pr«v«nt«,  to  some  e>[t«nt,  tho 
d«pr^ations  of  the  thripa;  it  preventci  the  (trowth 
of  exsuA  and  weeds,  which  Hrva  as  faoet  plants  for 
tfaia  iniwct. 


Via-  ■'!-    Tobaeoci  titsipUcttns  oufiiIbb.    Km  *]>o  ric*.  KH.Sia. 

and  by  rca.-<on  '.•f  reducing  the  lit^ht  to  aocurt  a 
thin  leaf.  The  effect  of  the  shade  ia  alao  shown  in 
iiillntncing  the  humidity  i>f  the  fttmwphert-  and 
tho  tt'oipt-niLiirL-.  Tho  planla  under  sh^dc  show  a 
much  more  rapid  growth  than  tho  out«ide  tobacco, 
and  the  \navM  aro  liiior.  very  thin  and  elastic,  and 
with  very  smnll  Vi'inii.  Such  choraeti>riBtic«  in 
wrapper  tobacco  are  deelrcd  by  manufacturers. 

Whun  tranA|iIfintiii|^  the  young  planUi  to  the  Held, 
it  ia  dusirablv  to  make  a  B^-k^ction  uf  Lbo  bwt  and 
most  vifioroiM  plants  in  the  seed-bed.  At  this  early 
stage  of  p'"Wth  ihw  nioKt  vigorous  plant*  having, 
the  iargetcl  and  best-shaped  loaves, can  be  very  easily 
di^tingiiisht-d  by  thu  f^wer  and  aeloctod  for  tho 
field. 

The  ordinary  di^tancv  for  Sumatra  under  cloth 
IB  thrcu  feet  three  inched  apart  fur  rows,  and  twclvo 
inches  apart  in  the  row.  Under  slat  ahadea  the 
di8tanci>  bi'twi*«n  tliw  plants  in  the  row  is  usoally 
increased  to  about  foorteen  inches. 

Bef9r«  rsRiflving  the  young  planu  from  tho  Rood- 
Vd,  th->  hed  should  be  thorouf^hly  watered  and  the 
I'Ljit-  L:iken  out  with  uti  pwwiblv  care.  In  uet' 
Uii;:  tliL-  plants  in  the  fluid  care  should  be  taken  Lo 
avoid  binding  and  doubling  the  ronu.  and  the 
nw*«!tary  application  of  wut*»p  xhoutd  not  be  over- 
looked, it  is  often  found  beneficial,  just  beforo 
trnnapl anting,  to  waU^r  th^  ooil  where  the  plant  ui 
to  be  set,  and  to  water  af;ain  shortly  after  tran»- 
planting. 

Tho  cuHivation  of  the  crop  should  includo  iho 
removal  of  all  weeds  from  the  fiHd.  purticularly 
during  the  i-arly  Mtugvi^  of  growth,  and  the  kwping 
iif  a  loose  mulch  on  the  surfa^'e  of  the  soil.  It  is 
the  custom  to  boo  thi<  young  plnntii  twicft  and  to 
use  si>me  form  uf  cultivator  at  l«wt  onco  a  wi>ek 
during  tho  remaindtr  of  thi*  neatmn  until  the  plants 
hare  hccome  too  largo  for  inter-tilUgr.  In  many 
infltances  It  bm  been  found  desirable  aad  praeti- 
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cable  to  inU>r-till  the  tobacco  until  shortly  h)t<fnrt) 
tlio  tnj)  k'Avt'i^  nnt  ukon  utF.  In  Ary  seusona  thin 
serves  to  retjiin  the  soil  moistnre  by  preriMitiiig 
«xcuss  t.'vu[>oruliuQ  tlu'V  to  tvH  vupillurtty. 

When  the  piantd  be^in  to  bud,  all  except  tli«  in- 
dividual ()1anU  Mived  for  »fe(i  F'tinx^^-*^  ^iio^'J  '>« 
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tapped.  No  very  definite  rule!  I'lin  In-  Eiven  for  this 
proo«8.<.  I>iit  it  \»  thu  cuttlom  to  Itreak  ofT  the  top 
of  the  plant  just  betow  the  first  Heed  surker.  The 
hci(;ht  of  topping  miut  Ik>  Knvr!m<>:l  largv<Iy  l>y  thu 
local  Soil  ftTuI  climatic  conditiuna,  It  in  nE>L-tsW3Fy 
to  remove  the  8ucki,-r3  beforv  tht-y  rvach  «uf!icii.Tit 
aim  HuriwuBiy  to  injurt-  ur  dwarf  the  plant  or  inter- 
fere in  tHi;  development  of  the  k-av«!i.  In  miwt 
caaea  it  will  bu  found  noccHsary  to  romove  the 
laclcers  two  or  three  tinna,  and  moro  fn^iucntly  if 
thd  aBUSon  is  onu  whicli  prumotits  rapid  growth. 
If  seed  ia  to  be  aav«l  on  any  of  the  phnW,  the 
flow<ir-cfusti>r  should  be  covered  with  a  lijiht  and 
atronK  paper  bag  before  any  of  the  fiuwers  btoflsom, 
in  order  to  prcvunt  crot«-fiTtiti);ati<in,  TiiL^  tiass 
ahouM  be  kept  in  good  condition  and  not  allowed 
to  injure  the  top  of  the  pliint  in  any  way.  Tlii-y 
should  remain  uvur  th^  llowera  until  a  sullieient 
nomber  have  been  fertilia.'d  to  produci;  a  j^ood 
supply  of  8wd. 

Tliu  time  for  harvesting  will  dvpend  to  a  coniiid- 
erabk-  extent  on  the  a^iiwin.  The  rii)ene««  of  the 
leaves  can  lie  difltingui-iheii  by  the  development  of 
irr«jnilar.  liirhl  yeilowinh  i-filorwl  palcbt«  ovlt  tliv 
sarface,  .inil  a  thickening  and  crutnpling  of  the 
body  of  the  Univtw.  Tho  lenvos  ahouM  he  harvestwl 
before  they  become  overri|>e,  and  it  is  the-  usual 
practice  to  pick  them  it  llmie  or  four  different 
perioda,  the  lower  Icnvos  maturing  first,  tho  middle 
leaves  next,  and  the  top  ]i*avi'.'»  luat.  generally 
allowing  six  to  eight  ilaya  between  each  two  pick* 
injpL  Aftur  picking,  the  leavos  are  carried  to  the 
curing  whtMi  in  baakets  mado  for  thin  piir|«iw,  nnd 
are  atrnnc  on  four-foot  laths  specially  arranged 
(or  them,  at  the  rut^i  of  thirty  to  forty  leari.-^  lu 
the  lath.  The  leaven  are  arranged  bark  to  bac}t 
and  fiice  til  face,  ami  «re  n-jrularly  utrung  un  the 
cord  attached  to  the  lath.  Tho  laths  are  th«n  hun^ 
in  the  caring  nhwi,  whore  ibe  b'.iveii  arf  allowi>d 
thoroa|rhly  t«  core.    When  the  tobacco  ia  primed 


from  the  stiilk,  it  .ihonld  not  take  more  than  three 
weekii  to  cart! ;  Tvhun  it  ta  hung  on  the  stfllk^,  fosr 
to  i>ix  wocks  are  ne<»8eary. 

The  manipulation  of  the  curing  barn  ie  govrmed 
entirely  by  the  condition  of  the  weather  and  the 
catore  of  the  tobacco,  an  no  AzmI  miss  can  be 
^vvR.  However,  in  a  general  way,  it  can 
be  eaid  that  the  bam  Hfaotild  be  opennl 
during  tlio  day  and  kept  closed  at  night. 
If  there  are  fre<)o«Dt  ahowers  and  but  lit* 
llf  sunsliine.  the  bam  ehuuld  be  kept 
closed  and  Rtnal]  lires  started  at  points 
diiitribnled  throui;hout  the  building. 
[See  under  Connecticut  Havana  latMoo. 
following.] 

When  the  midribs  are  thoroughly  cored 
the  l«avv9  are  ready  to  be  taken  tu  the 
packing-houM).  To  get  the  tobacco  in 
condition  to  handle,  all  the  ventilators 
should  be  left  o|ien  fur  one  night,  betae 
opened  about  sis  o'clock  in  the  evening. 
UnleHit  thu  night  i«  a  dry  one.  tlw  tobacee 
will  soften  before  morning  snd  be  in  c<b- 
dition  or  "good  order";  that  ie,  it  will 
have  taken  Up  sulficient  moisture  to  make 
itmoftMnd  pliiiblf.  The  barnnhonld  then  be  tightly 
cluoed.  in  order  to  retain  the  inoiKture.  and  ibe 
leaves  tJiken  from  the  btha  and  ti«i  into  hands  of 
cotivt^^nient  niw.  The  bottom,  midille  and  top  leana 
should  be  kept  separate  in  the  bam.  After  the 
tobacco  hiki  K-en  taken  down  and  packed,  it  wbuvid 
be  sent  at  once  to  tho  wacehoiitfe  for  fer- 
mentation. 

The  fermentation  of  the  tobacco  ia  to  be 
done  in  hulk,  and  thi«  ftwoating  pn>oo«a  tnoAt 
be  watched  with  unuHoal  cat«,  in  order  to 
prevent  dinast^r  to  the  crajk   It  is  necasaary 
to  turn  tho  bulk  *«TeraI  times  during  the 
proct:i4H  of  fermentati<jn,  in  onler  la  keep  tke 
tcmpcratuTu  at  the  desired  point.    Tlie  ob- 
ject of  turning  the  bulk  is  to  reverae  Ita 
coiii^triK'tion,  thi^reliy  bringing  the  top,  boU 
torn  and  outside  layers  into  the  middle  of  the 
new  bulk.  This  plan  will  permit  a  OBifom 
fcrmt>Tit«tiAn  of  all  the  tobacco  in  the  hulk. 
A  convenit;nt  and  practical  siie  of  bulk  con- 
tains 2.000  to  aOOO  iwunds.    The  tempt-nk- 
ture  of   the  center  of   the  bulk  should  in 
no  caj«e   Im  allowed    to    riw    above   120* 
Fahr.,  and  after  the  t«mi>eratare  falls  8*  tn 
l<r  the  hnik  ahould   be  turned.  The  desira- 
ble mnKitnum  tem- 
fera  ture  is  IK'" 
abr.    U  uiKually 
take-t  six  to  eight 
weeks  to  complete 
the  procetiB  of  fer- 
mentation. A  f  tor 
fermentation,   the 
tobacco  moat  be 
i^izedisorted  accord- 
ing tnthe  different 
m^irket  cradett.  tied 
up    in   handi^  aad 
packed. 
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Gmntaievt  Havana  (oiaow, 

Vn  ft(ii-heij.—?nr  this  variftty  the  Becd-bcd 
flhoulil  U;  located  about,  as  for  theliumatra  variety. 
A  Huuthcrn  bUiix-  wlu-re  eimm!  draiiui^e  can  bo 
Hecured  is  preft^rable,  und  a  t;>*<>*'<  ^'<^)i  i^id  friulik- 
8oil  is  de*iraljl>\  As  a  ni!*,2f)l)Hi]Uare  feet  of  seed- 
bed spacB  fhtiultl  bo  pnivWi'd  to  fiinii*h  untricifnt 
fwedlingafot  an  acre,  although,  if  the  tobarao  ia  to 
be  trantfonvd  at  din'iTent  |)«>ri<Mlii  a  h'«ic  an>a  will 
b«  found  to  be  sufficient.  The  »i.-wi-!x"lit  are  ]»enor- 
ally  eight  fwt  widt'  anil  aw  long  as  ia  fii*ceMary  to 
furnisli  Buffieient  newilings  fi>r  thu  fitild.  Thuy  are 
usually  laid  nut  from  ea.it  tn  wt-nt. 

Th*  frairiywiirk  of  thi?  «t'Wl-lwd  Is  niwiw  of 
2  X  12-inc;h  boards,  set  in  the  pround  thrw  to 
ffiur  inchtui,  orM>  jtidn  b<'ing  sunk  two  inches  lower 
than  the  other  in  order  that  tho  aa»h  may  lie  iti  a 
slunlinK  pwitiun,  ao  that  the  plants  wil!  receive 
all  of  the  sunlight  puiuiblv.  Tliv  W?t  iHL'tfat^  of 
covcrinir  the  bt-d  is  liy  roeana  of  glafls  in  snsh 
about  thrwn  fwjl  wide  by  *it;ht  fei-t  lofig.  TTii-st- 
s^'di  are  laid  owt  the  top  uf  the  framework,  and 
can  tw  rvninvini  »t  any  tim«  when  it  in  ncoesaary. 
In  Bome  caseB,  heavy  checse-eloth  or  tolinccn-cloth 
U  auliHtilulvd  for  tbe  gfEus  coverinj;,  bat  the  tem- 
perature of  the  bed«  can  not  bo  rvi^itlati-J  so  vmW 
as  with  the  ^la'ucnvfr,  and  the  cloth  shnuld  not 
be  uHeil  when  very  early  plants  arv  iJi^ifH].  It  is 
a.**erttxi  by  old  tobaceo-growers,  however,  that  the 
planU  raifl«l  iirderfUuhare  iron' hardy  than  thoe* 
raised  under  glfuw,  and  it  in  a  frtNiiient  iirncticfr  to 
grow  the  <.-ar3y  |ilnnt«  under  f,\iigA  and  the  lat«r 
aewllings  und^r  cloth. 

A  Bucccrtsful  nifllioi)  of  hmtine  aeed-bedfl  is  by 
the  use  of  fresh  horse  manure.  In  thiocase  the 
bods  Hhoiild  be  dntc  out  two  feet  deep  about  a  week 
before  the  tinw  for  oowing  the  *i<fA.  The  fn-sh 
manure  should  bo  packed  in  this  spai's  to  a  depth 
of  ono  and  one-half  feet  and  c'•v^■red  with  wix 
inchea  of  ftteriliu^d  bdiI.  Anuth«r  successful 
method  of  healinK  is  hy  the  uw  of  hot-water  or 
st«am  pipe.1,  laid  around  thu  Rides  uf  ihu  hfd  or 
undtir  thi(  nurfacw  of  the  soil.  General  experience 
has  [jroveil,  liowevtT,  that  Ui«  inanurn  t)«iH  an*  (iiiial 
in  value,  if  not  superior,  to  the  artitic-ially  hi>aU.M) 
oneii,  mainly  Uam  th(^  f.tct  that  tha  heat  Li  difltrib- 
uted  evenly  through  tho  soil,  while,  in  thi'  ca»u  of 
hoi  water  or  «U-ain  piiK«,  the  surface  of  the  bed  or 
the  air  space  is  likt-Iy  to  he  hot  while  tlie  will  may 
remain  cold  and  in  poor  condition  for  the  growth 
of  youii^  plants. 

It  is  tho  usua,l  practice  in  the  North  to  sprout 
half  of  the  <iuantity  of  niW  usod  f^r  aowinji  in 
moiat,  but  not  too  wet,  apple-tree  punk  or  rott«Kl 
coconut  fibi-r  about  onu  wuck  befori:  th>>  lime  for 
Bowinjf  the  bed.  For  this  purpose  the  aowl  is  thor- 
oughly  niixi'd  with  th<^  punk  and  plar^  in  a  trla<w 
jar,  whioh  Khould  Us  kept  in  a  warm  room.  Thu 
Bood  will  .qprout  !)nick!y  in  this  medium,  and  it  ia 
probable  that  earlior  plants  can  bo  mscurwi  from 
Huch  aprout<?d  t)ee<J  than  from  sowini;  the  dry  se^ 
alone.  The  Npruuli-d  seed  should  be  fown  about  Llie 
time  the  spronts  are  one-eishbh  to  one-fourth  inch 
in  li-ngth,  Many  irrowera  MW  tl»  sproiJt<^l  »e<«i  as 
aoon  as  the  seed-cuat^i  burst  and  the  Kproula  appear. 


If  the  sprouts  become  too  larg^,  they  will  be  injured 
dorinjt  the  procesii  of  sowing.  An  equal  quantity 
of  dry  »ci^  »hould  be  mixed  with  tho  sprouted  «*« 
when  the  betle  are  ntady  for  Aowint;.  It  ha«  lieon 
found  by  comparative  t«)l*  miulc  by  the  Itureau  of 
Hant  Indnatry  of  the  United  .'States  Department  of 
Agriculture  that  in  niont  ca«>s  the  dry  eew3  pro- 
duces plants  about  as  early  as  the  sprouted  seed, 
and  the  plantg  from  the  dry  aoed  an>  mon-  uniform 
in  size  and  apparently  more  hardy  than  those  rais^ 
from  tht-  fiproiit«l  and  dry  seed  combined.  In  order 
to  (Cet  an  even  dialribution  of  »eed  over  the  seed- 
bed in  sowing,  it  is  a  good  plan  to  mix  the  dry  seed 
and  th«  itproul*^!  nv^l  with  several  times  their  balk 
of  land  plaster  or  gypsum,  or,  if  Ihiii  is  not  obtain- 
able, with  corn  meal  nr  ashes.   One  to  two  tnhl?- 
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itpoonfula  of  seed  should  be  used  for  every  100 
wiuare  yards  of  sei-d-bed  surfaf*. 

It  has  bo«:n  found  in  the  oxp(<riment«  of  thv) 
Borean  of  Plant  Industry  that  the  light  seed  is 
undesirable  and  in  every  ciM  should  boacparatvd 
from  the  heavy  seed  and  di«carded.  In  order  to 
make  a  thoroiiith  and  connplete  separation,  it  ia 
ne«e£sary  to  um>  some  form  of  a  wind-blast  ma- 
chint!  which  will  blow  out  the  light  need  without 
throwing;  out  the  heavy  »e<Ml  at  the  samfl  time.  In 
Kijf.  8";!  is  shown  a  satiafactory  seed  separator, 
by  tho  a«o  of  which  the  light  swid  can  bo  .separated 
fr«m  the  heavy  seed  and  discanled,  and  tho  heavy 
seed  uoed  for  sowing  the  Bced-U'd^  The  heavy  seed 
produc«a  the  most  vigorous  and  uniform  ynuDg 
plants  in  the  s^pd-beds. 

The  Havanft  seed  variety  uf  tobacco  is  tunally 
sown  in  the  seed-bed  from  the  middk)  of  March  to 
the  middle  of  April,  and  the  plants  are  r«ady  for 
setting  out  from  theae  bed»  May  10  to  Jnne  10. 
After  sowing  Ihc  t<p\.'d,  it  itn  deKlrable  to  puck  the 
surface  of  the  bed  carefally  with  a  roller  or  heavy 
plank,  in  order  to  pr««B  tht*  soil  clomly  about  the 
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seeJ.  A  good  mt-thM  i»  to  covm  the  se*d  by 
libchtiy  rakiiiK  thtj  tiurface  with  an  ordinary  K^rdfiii 
rakn,  a  mctliud  proferrud  by  many  uxparicnc«(] 
(trijwere. 

One  of  the  most  imiwrtnnt  points  in  the  raiftini;  of 
a  flOcccaBruI  crop  of  Havana  inimci'o  is  the  care  of 
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tha  (iee<I-l>a(l.  It  ia  necessary  to  water  the  SBed-bed 
frt-nucntly,  usoatty  once  or  twic«  every  day  durinj; 
the  early  Ktagea  of  growth.  If  Iho  bedf  :ira  artili* 
cially  hi>att)d,  warm  w.iUir  Khould  b«  uswi  for  this 
watsrinR  proetww.  ae  cold  wakT  cix'li  the  1km!«  anil 
chetsk.'i  the  growth  of  the  yoting  plants.  Thesnrface 
of  the  soed-bud  :ihuuld  nut  be  ullvwt:d  to  Ik-coidv  dry, 
ail  a  few  hoarti  of  dry  surface  will  kill  HI  of  the 
young  [tlant^.  The  u-uter  should  be  supplitHl  in  the 
form  of  a  light  apray.  in  order  not  to  disturh  tho 
ftowl  or  tho  ynung  plants  in  thu  ht'd  or  to  pack;  the 
Buil  BO  that  in  drytnf;  it  will  c'ak(>  and  injaro  the 
pliLntd. 

The  temperature  of  the  hotbads  should  b«  ca»- 
ful  iy  tvgu  lated,  and  in  no  case  allowed  to  riae  above 
100°  Fahr.  during  iht  day.  or  fall  below  70°  Fahn 
during  the  night.  If  it  is  poiuiil))^  tn  maintain  an 
even  temfterature,  the  plants  will  mukij  tht<  niiK>t 
rapid  growth,  but  it  ia  a  quyation  whether  they 
will  b«  n-t  hardy  ru*  whi^n  Btitijocti.'d  tn  the  fluctu- 
ating terapi;raturei*  correaponding  to  the  natural 
changes  betwwn  night  and  day.  Tho  bfi*  can  lie 
cooled  when  necessary  by  ruiiting  the  eush  if  the 
temiieraturu  ri.i«w.  or  th«  temperature  can  be  raiiwd 
at  night  by  using  lanterni^  8et  flvB  or  »ix  fwt 
apart  in  the  need-tied,  and  by  covering  the  sash 
with  heavy  cloth,  oa  onlinary  blnnkoti*.  in  order  to 
retain  the  heat.  After  the  young  plants  reach  the 
propur  size  for  si'tting  out,  ui^ually  live*  lu  aix 
WHeks  after  sowing  in  the  aecd-bed.  the  Eoah  can  he 
taken  off  moitt  nt  thi-  lime  during  the  day  and  the 
beds  watered  only  when  the  plants  Ixsgin  to  wilt. 
If  tho  plants  ciimf  up  too  quickly  in  any  part  of  the 
aeed-bed,  they  should  b©  thmnpd  ont  by  cxing  an 
ordinary  garden  rake,  as  for  the  tinmatra  variety. 
It  is  necessary  to  keep  out  all  wt-vdH.  Raton 
pnlling  the  weeds,  the  beds  shnutd  bo  thoroughly 
waterwi.  If  flea-Ufetlw*  or  iA\ivT  biting  inaerta 
attack  the  young  pUnts  in  the  seed-beds,  apply 
thu  fAxne  trtiatinenl  ox  with  thi;  Sumatra  tobacco. 
If  fongoaa  diseases  begin  to  grow  in  any  part  of 
the  scvd-bcd.  it  should  Im;  thoronghly  airetl  by  rttia- 
ing  the  sash  dciring  the  day.  If  this  methol  does 
nut  check  ihc  growth  of  the  fungn.'*.  the  beds 
should  be  spriiyed  with  a  solution  of  formalin  (one 
part  nf  formalin  to  2.000  parts  of  w.iter).  An 
application  of  lime  dusted  over  the  beds  will  anist 
in  preventing  the  spread  of  fungous  diseases. 


Tlie  jief /I  ernp.— The  prv>paration  of  the  iiekl  fo 
the  plants  should  be  h.-jjiin  in  the  autumn,  if 
ble,  by  plowing  the  land  two  or  three  ioeb«s< 
and  sowing  a  k-guminnuft  cover-cropi.    71i««e  le 
minoufl  cover-crops  not  only  prevent  washing 
loss  of  fertility  dnring  the  heavy  rains  of  the  fa 
and  winter,  but  increase  the  fertility  of  th«  wl 
throngh  th(^  addition  of  the  nitrogen  in  the  tubefw] 
clea  of  these  planW  and  by  reason  of  th<?ir  ezt 
sivti  root  di;vclopmeut,  which  tendt)  to  break  ng 
and  put  thu  soil  in  the  \rpsl  possible  tilth  f«r 
young  plants.   In  the  spring  the  land  shonld 
rep  towed,  care  being  uswd  to  see  that  thecover-cr 
ia  thoroughly  plowed  under,  with  an  application 
well-rotUxl  «t.ibKi  m.inunj  at  the  rata  of  tweln  i 
fifteen  tons  to  the  acr«.   In  addition  to  th«  i 
stable  manure,  it  has  bc^n  found  that  the  foUoi 
ing  or  a  similar  fertiliwr  should  be  u^.-d  in  or 
to  secure  the  best  re«nlta:  One  ton  of  cott 
meal.   200   pounda  of  carbonate  of   potssh, 
pounds  of  sLart«r  and  one  barrel  of  lime  to 
acre.    Tiiis  shimld   be  s^wi'd  «n  the   iaiwl  l 
plowing  and  thoroughly  worked  into  the  soil  wil 
a  disk-harrow  or  by  somi;  other  means  before 
young  plants  are  transplanted  into  tlu  fiflld. 

Wlicii  tht^  planta  begin  to  bud,  all  except 
individual  plants  saved  for  seed  purpOMS  ^onU  1 
tonpod.   It  is  the  cu.'(t<im  to  lireak  the  tops  off 
below  the  fir»t  swmI  eucker.   A«  a  ruto,  the  helft 
of  topping  mnst  be  governed  by  local  eonditiouyj 
such  as  tbo  soil  fbrtiltty  and  the  scoboi.  In 
cases  two  or  three  of  the  top  leaver  an  reaoved  i 
topping,    lb   is  neocAsary  to  remove  tbe  Buclten 
before  they  become  injuriouji  to  the  plant.   It  will 
usually  be  nt>ci!s«ary  to  remove  them  two  or  tlu«»^ 
times  during  the  season.    It  haa  been  found  io  ' ' 
tobaccft-bre«d  ing  inveJttigationa  that  by  BelectiDjf ' 
seed  from   plants    having    few   muckers,   radc^r- 
rceiat^int  ty|ieit  of  tobacco  can  be  («cor«d,  and  it  itj 
recommeniled  that  in  tho  case  of  all  of  the  wr 
v.-irieties  of  tobacco,  particulariy  the  Bavaoi  i 
tutiaccu.  such  a  method  of  seed  Ml«ctioa  be  folic 
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nc.  t?G.  TObaew— "LoUlnfaborw"  Kvarli'^ 

Tho  time  for  harvt.'uitiog  tliit  rariety  of  tobnero 
varies  with  the  aeaaon,   but  the  ripooeas  of 
leaves  can  be  dtstingnlshed  as  for  the  ~ 
variety.    By  crumpling  the  leaf.  If  tbe 
bivaka  In  RtTni[;ht  lines,  or  "cracks."  the  leaf 
said  to  be  rvady  for  cutting. 
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Thb  plants  am  usually  cut  with  a  rci^laT  tobacco 
Imtchft  (Fig.  874l  i^r  knlfi?,  am]  are  t^truni;  on 
latba.  Fire  or  ttix  pUntt  htm  uKuall;  slrunj;  va 
«ach  lath,  kfu-r  w)ii(;h  they  are  haule«l  to  the  sheds 
in  wagons  apeciully  fruiiari-d  fi>r  tliiit  iiurpmc.  A 
wifton  with  Bpocial  rack  arranp^il  for  tranapDrting 
the  plantfl  from  the  ni>l<l  to  tht;  curing  rKimI  ia 
eliown  in  Fig.  1^5.  Thwe  laths  arc  usually  four 
fot't  in  IcnEth.  and  atv  bh  hunt  tii  Iht  curing  sIkhI 
that  a  Hpace  iit  left  bctnti-n  each  two  jiliinl.-*  in 
ordor  t<i  gft  a  circulation  of  air.  f'timmun  tTjwa  of 
curing  sheds  are  shuwn  in  ¥\\gii.  878-880. 


Pi(.  tn.  TufeAOM  lUka.  PlIW  pnrHnr*  oi>  WMjr  lo  euilric 
turn.  Th»  niil  iacilni(t  w»i  n  nh™lh«m)W  whlrh  had  lo 
b*  rnn  lir  rKPh  vnTlicr.  Kvary  time-  It  vki  fkllvii  II  hncl 
lo  b«  cMirKnt  ti>  mil  ^4  rt^n  butt  cmiiiiiHl.- -&  ihiw  and. 
DUpfvl1t*l>l*  i>nH.>«!un>.  Thin  vavi**  mrii^li  tim*  tkwi  dor*! 
wt<h  bIh  worh*r«  aticnat   ihc  wurk  of    i»r*Ivph  nr  more   \iy 

tlM  Old  mat  bod. 

The  curing  pri>ceHfl  refjuiret;,.  as  a  rule,  four  to 
BIX  veelu.  fhf-  manipulation  of  the  ham  or  eurin^ 
•ht-d  during  this  period  is  unvemed  entirety  by  th& 
condition?  of  weather  and  the  nature  of  the 
tobacco,  BO  that  no  fixed  nik»  can  he  tivin.  How- 
«v«r,  in  a  K*'')^ral  way  it  can  lie  saiu  that  if  the 
bam  u  filled  with  tirevn  tobuccu  and  thi!, weather 
Is  hot  and  dry,  thn  vtrntiliLUira  should  be  open  moRt 
t}t  the  time  for  about  ihrc*  day>i,  by  which  ttmn 
the  tobaoo  should  bej;into  yellow.  The  ventilators 
flhould  be  cloHud  only  to  prevent  too  ru)dj  curini; 
durinK  this  pi-riod.  The  bam  should  then  lie  opened 
at  night  and  kept  cloied  duriiiK  tlii?  d;iy.  Thi8  i*  to 
prevent  too  rapid  curing,  which  deetroyii  the  life 
of  tbu  Ufint  and  itrralncw  unevon  colors  in  tho 
tobacco.  If  there  are  fniiiuiknt  showeru  and  but 
little  nuLBhinc,  th«  bam  should  bo  kept  closed,  and 
if  there  are  indications  of  pole-buni  or  polc-t^vruat, 
Itnall  firea,  at  lea^^t  two  in  every  bt^nt  in  the  nhed, 
tbonld  Iw  started,  In  order  to  dry  out  thi*  tj^biicco 
In  aa  thort  a  time  afl  poBaible.  these  fires  should  be 
distributed  thrrjti(;houl  thh^  fihi.'d  and  thu  tobiu^co 
above  the  fires  prwtect4<d  by  hoods.  The  best' 
material  for  mnkinj;  th*'«e  fires  ia  probably  char- 
coal or  cok€.  but  if  these  two  matenals  can  not  be 
naed,  soft  pinti  ninxl  nmy  Vhi  fmind  lo  in,-  gati»- 
factory.  In  no  c^tsnj  shutild  bard  wood  Ik.-  iinoil.  as 
cwtain  odors  are  Kiv.tn  off  which  it  i^  imprAiible 
to  ijet  out  of  tliL-  tiiSiiKTo.  and  thi-wi  injure  the 
quality  and  the  mil*^  of  the  crop.  To  (tet  Ihe  be.ut 
nMulto,  the  t<'baccrt  during  tbo  erring  procvw 
should  be  kept  fairly  mo'u>t  and  fairly  dried  out 
onco  in  every  twenty-four  houra. 

After  the  curing  process  has  hfi*n  finished,  the 
tobacco  is  usually  sorted  ^'curding  to  (p-adv  and 
color  as  laid  down  by  the  tobacco  trade.  The 
tobaci^o  is  then  arrnn^fpd  In  hand*  and  packed  in 
caM«,  wher*  it  is  allowed  lo  ([o  througn  natural 
fermentation,  or  it  i»  placed  in  a  room  which  can 


ba  heated  and  is  tht-rc  put  through  a  Sonti  swmU 
If  the  nntnrnl  fermentation  taken  place  it  osuallj 
docs  net  k-Kin  until  tlii^  warm  weather  of  the 
Bncceeding  summer.  Great  care  muat  be  used  in 
the  ft^rnienting  proce-asi's  that  thn  tobiiwo  is  not 
daina(^  by  the  spread  of  fungous  diseases,  mold 
or  other  cansea  of  injury  to  tobacco  in  caaca.  Tha 
CAsea  ar«  usually  arrungvd  bo  bold  abont  '-icO 
poundH  of  tobacco. 

Qinjutlimt  Rrmtllpjif. 

TSfl  ufd-ln'il.—Thf)  method  of  sowine^  the  s*ed, 
preparation  of  the  seed-beds  and  treatment  of  the 
boda  are  practically  the  «ann>  for  th«  Connecticut 
Broadkaf  as  for  tne  Connecticut  Havana  variety. 
Many  of  the  growi?ra  in  the  Connecticut  valley 
prefer  the  tont  cover  for  the  aocd-bcds  for  this 
vari+'ty.  The  advantage  in  the  cheeaeKiloth  or  light 
muslin  cover  for  thu seed>beds  Ls  that  planta grown 
under  such  conditions  are  as  a  rule  more  hardy 
than  ptunt«  raiaod  under  glass.  An  the  Uroadlcaf 
plants  make  a  very  rapid  growth  in  the  eeed-bed 
and  field,  hotbeds  for  tlio  production  of  early  need- 
lingH  are  not  bo  efisential  as  with  other  slower- 
growing  varieties.  To  get  an  t^ven  sowing,  mix  one 
tatik'Spiionful  of  seed  with  two  (juarta  of  ashe«  or 
meal  for  every  100  squarw  yards  of  8i?ed-bed,  and 
lightly  rako  the  aurfiice  of  tho  bed  do  an  barely  to 
cover  the  th«  K'ed.  If  the  seed  ia  covered  too  deep, 
it  will  not  germinate. 

Thejidd  crop.— Tbo  preitaration  of  the  land  for 
fii-td  planting  should  lu  thortiugh  and  the  anil 
shoTjUl  be  in  as  good  tilth  as  iKNwible.  Cvver-<Tops. 
*i]eh  a.*  Tiit<'h,  are  dosirable  for  plowing  nndtir, 
A  disk-<'Ultlvator  in  a  good  implement  to  line 
th«  eurfaco  noil,  after  whicli  the  land  ehouM  In; 
lilted  with  drag  and  harrow,  in  order  to  get  the 
surface  afl  level  and  fine  as  jHiRsible,  The  land  ia 
usually  fertilized  with  well-rolled  barnyard  manure. 
at  the  rate  of  eight  to  twelve  tona  per  acre,  plowed 
under  in  the  spring.  F^>|lll'lntly,  toJincco  flu-inn,  at 
the  rate  of  500  to  600  pounds  peracre,  are  used  as 
a  fertiliKr  in  tho  Broadleaf  Bwtions.  Most  crops 
of  Broadleaf  tobacco  are  grown  en  theae  fertilisers 
alone,  but  in  recent  years  the  growers  have  began 
to  apply  about  on«  ton  of  cottonseed  meal.  200 

Cciundfl  of  carbonate  of  potash,  and   one  la  two 
arrelx  of  llnw  per  tu-iv  In  addition  Ui  the  unual 
tobacco  starter. 

Tho  sD^'dlinga  of  the  liroadlcAf  variety  aro 
usually  set  in  rows  four  feet  apart  and  the  plants 
twnnty-two  to  twenty-four  inchta  apart  in  the 
rows.  In  all  cases  water  should  be  used  in  trans- 
planting, even  if  the  ground  be  moist.  K  the  planta 
aro  set  by  hnnd,  one  pei>H>n  distributes  the  plants 
at  the  proper  distance  along  the  rows,  folloirad  by 
a  man  or  boy  who,  with  a  round  stick,  make*  a 
hole  for  the  planta,  A  third  person  seta  the  plants 
in  tho  holes  and  prosses  the  soil  firmly  about  the 
roots,  leevtng  the  fflirfnce  of  the  soil  as  loose  bh 
pcKMible.  As  ths  plants  aru  set.  a  capful  of  wata-r 
should  be  poured  into  the  holes,  and  some  growcTs 
prefer  to  add  wnt<^  to  the  planta  dfr«ctly  after 
they  are  set,  although  this  practice  leaves  the  soil 
about  the  plants  ia  such  condition  as  lo  bake. 
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Thft  Brmdlmf  pUnU  Are  mnuIlT  t«pp<^  below  the 
first  \axBe  aacker.  IC  it  ts  foaiul  desirable  to  ho^l^u 
tin  ripcunK  proccte,  tli«  plaota  are  t«pp«<i  low, 
amiMi^  if  necewary  to  preri-nt  the  wn\omuBai 
of  tootbick  le8TW,thepluUashoDMbetiOppM  htgh. 
Usually  the  tiding  proocw  h  delated  ontu  most  of 
tile  dower-badfl  appear,  bo  that  thi>  topping  can  al! 
b«  dos«  la  one  opnratton;  hut  manygraw«ni  prefer 
to  remove  the  bo<]0  as  soon  as  the/  appear,  going 
over  tbc  field  liilvr  and  topping  to  IIm  d«9irt4 
beiebt  As  soon  aa  tho  eijckera  appciir,  lliej-  should 
be  nnAen  olf,  ami.  in  onl«r  to  do  thta  etfectively, 
it  [a  DHCwtsarjr  to  go  orer  ttw  livid  onca  a  WMk 
after  the  plantit  have  hoen  topped. 

Tha  timv  to  hart-t^iit  the  erup  can  bn  det«rmined 
only  bj  experience  with  ths  strain  which  ia  grown. 
Aa  a  nh,  a  rip«  leaf  had  a  rough  filing  to  the 
touch,  and  then  ia  a  change  in  the  color  of  the  ImT 
from  a  dark  to  a  lighter  gre<:;n  ;  aUo,  by  foMing 
the  It^af  between  the  fingera  s  ripe  Ivaf  will  break 
eaaily.  In  the  Broadl«4f  variety  the  plaota  are 
nmally  ent,  and,  aaall  the  loavtut  on  a  plant  are  not 
ripe  at  one  lime,  it  ia  neceaaary  to  harvest  the  crop 
whoQ  the  majority  of  the  leovcs  arc  in  the  proper 
condition  or  about  the  timo  that  the  middle  leaves 
are  ripe.  Overripe  leavwa  lo^  Un-ir  t^laAticity  and 
strength,  and  an;  not  suitabtu  for  ci^tir  wnippL-rs^ 
The  plants  are  apeared  on  four-foot  lalha.  asing  a 
detafihaljlo  inin  spiLiarheail  Tilted  in  tho  ond  of  thi* 
lath,  placing  four  to  nix  planta  on  each  lath. 

Thij  Brofk'lloaf  tobacco  is  air-cured,  the  procv** 
takingabout  six  weeks.  After  harvi^sling.  the  plants 
&TV  immediately  hung  in  the  bam,  and  the  t«m(H!ra- 
tare  and  humidity  of  these  sheda  must  be  closely 
walchiil  andcoiitr()!lHi  by  means  of  tli«  vi^ntilaton*. 
If  the  leaf  cures  too  rapidly,  the  ventilators  should 
be  oponiMl  on  moint  duy»  and  nights  and  closed  on 
dry  days.  ](  the  curing  prijccfw  proceeds  too  slowly 
or  the  tot^acco  ia  liable  to  injury  from  pole-lmrn 
or  other  fungoon  JutL-aaLt!,  the  ventilat'irfl  ithouM 
be  opened  on  dry  da.va  and  closed  on  moist  days  and 
at  night.  In  l<)ng-coni.iTineddamp»|ieIl8of  weather, 
when  the  tobacco  cannot  be  dried  out  by  opening 
tho  venlilntora  during  the  day,  small  firoaofsoft 
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pine  or  charcoal  should  be  osed  to  drive  off  the 
excoft)  of  moiKturo  and  to  raise  tho  tl^mpernt^ro  in 
the  barns. 

Thi;  Itroadleof  tobacco  is  usually  fermi-ntvl  in 
cosiM  holding  about  300  pounds,  the  hands  of  tobacco 
beini2  laid  In  the»e  caw-H  with  Ihif  buttt  of  the 
hands  on  the  outside  and  the  tips  in  the  center. 
The  tobacco  is  then  pnxwert  down  under  moderate 


prgmue.  the  t«p«of  tbelKttMKi*««dea,uidi 
cases  ke^  is  a  room  hanog  aa  eTea  IcMpantMi. 

Cuban  toiaeat. 

Cofaan  tobaeco  b  gnnm  nnder  shade  for  -rnnaSr 
pupDaes.  and  witboot  shade  when  osed  aa  a  met 
for  donesttc  cigars.  The  percentage  of  wrappet* 
in  this  outdoor  crop  is  not  large,  bot  wfaes  th« 
te«Tee  are  primed  tae  percentage  is  ooosiderably 
incrBued.  The  preporatioti  and  csro  of  tbe  aevd- 
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beds  and  methods  ef  cultivation  are  about  the  i 
aa  in  Ih-  ei*v  nf  lh»  .Sumatra  varit-ty.  Th«  ro«a 
in  the  field  are  arranged  about  thn>e  feet  four 
inches  apart  and  the  plants  aet  about  fourteen 
inches  apart  is  tho  row.  A  greater  distasce  rwnlti 
in  thick,  hoary  leaves.  If  the  plaald  are  aei  toe 
cl'jcsc.  the  Wrcs  are  too  thin  and  ladcing  In  body 
for  filler  purposes. 

No  deltniUi  rule  can  be  laid  down  as  to  ths 
proper  numlier  of  leaves  to  be  left  on  the  stalk 
when  the  planta  are  toppei  Thia  number  varies 
with  the  height  of  tho  plant  and  the  climatic  con- 
ditione  during  the  st^a.<>on.  Fourteen  to  sixtefB 
leaves,  however,  arc  considered  desirable  during 
the  ordinary  season.  The  suckers  begin  to  appear 
very  soon  after  topping  untl  fihuuli]  lis  rvmond 
every  eight  or  ten  days,  or  once  a  we«k  when  raias 
are  fre«in*nt. 

The  method  of  har^'etiting  the  southern  Catita 
tobacco  is  essentially  the  same  as  that  praclued 
with  the  Connecticut  Havana  Seed  tobacco.  The 
number  mf  plants  to  the  lath,  however,  may  be 
increased  to  eight  or  ten,  when  the  growth  ia 
cctmparatively  small. 

Some  growcT^  prefer  to  fiim*  the  Coban  to- 
bacco. This  process  is  more  expensive,  bnt  a 
thinner  !eaf  h  obtained,  which  makes  it  pomiUB 
to  use  a  certain  percentage  of  leaves  fur  wranwr 
purpriNi^.  Tiiere  are  no  aavantages  is  this  syslcn 
ovvT  the  present  method  of  cutting  the  plaits,  so 
tar  as  the  production  of  a  filler  leaf  is ' 

Whore  the  itoil  has  biM-n  abundantly 
and  the  season  is  favorable,  a  profitable 
crop  of  filler  c«n  Ik  grown,  which  is  oomanonly  H 
called  a  "wacker  crop,"  A  week  after  cuttiag.  al  ^ 
the  iinckers  should  be  broken  from  the  oh)  stanp 
with  the  exception  of  one.  which  ii  to  bo  allowrd 
to  remain  and  mature.  It  sbouU  be  bandied  in 
exactly  thiy  *imi>  way  as  th«  original  oropi  Ths 
RDckcr  crop  ordinarily  produces  about  ons-holf  tb» 
yield  of  the  main  crop.  Insects  are  always  VBry 
much  worse  late  in  the  seascm  and  become  wy 
trouhlt^nme  in  the  sucker  crop. 

Worms  are  usually  \-ery  tronblesotne  on  this 
variety  of  tobacco  nnA  muttt  be   picked  off  and 
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dwtrojfd  ft*  noon  u  they  ftppciar,  or  they  can  be 
poisonetl  with  a  Tery  li^lit  spray  of  I'urw  rtuku 
mixture.  Tli«  "  powiier  gun"  haa  come  intfl  (jeneral 
utie  and  ia  rapidly  i%pl»uirig  th«  Hpray  |iitm|)  ri>r 
|ji}iKnRing  the  hornworm  an<i  budworni,  Tlie  grow- 
era  who  mil!  wnijiloy  the.  «riray  pump  uw  emu  pound 
of  I'am  RTccn  »"'!  in  wiu^l  quHntily  of  qijicklimo 
to  100  gallons  of  water,  thin  bt-inj;  sufficiently 
etning  to  kill  the  hornwonuB  without  injuring  the 
leares.  If  a  Htn>ni;er  ttnlutinn  in  uned  tliirru  ia 
danger  of  burning  thi*  It<»ve»,  su  tlmt  patchiM  of 
groen  will  np;i»ar  after  curinc,  A  minture  of  one 
pound  of  VatU  f;ri^>ii  to  thirty  poniiitK  of  lime  or 
land-planter  (gypsum)  is  Kcomnwnd^d  for  une  in 
thu  powder  gun. 

Zimmrr  SpaiiUh  and  I.ittU  Dutch  (abtunw. 

The  preparation  and  carv  of  thct  Hccd-lied  for 
Zlmml1^i^p»niI4h  nad  Little  Dutch  varieticn,  aad  the 
prepanition  of  thi>  »uit,  iiii<tli[nU  of  trannplitnling 
and  {^ultix'Oiting,  harvealing,  curinp;  and  ferment- 
ing Are  ei^i^entiiilly  th<-  An.mi>  oei  for  Connecticut 
Ha,rii.na.  Tho  plants  should  Im  set  in  rowa  tlir«« 
fc-et  apart  and  thescwllings  sft  fiftwn  to  twvnty 
inches  apart  in  the  rows.  The  plants  should  be 
topiied  HO  a3  to  l«ave  about  sixteen  leaves  for  each 
plant.  The  average  yiuld  of  thy  Zlmmor  Spanish 
variety  Is  about  600  pounds  to  the  acre,  while  the 
vield  of  th«  Llttl«  Datch  variety  in  considerably 
lesa. 

Maryland  tmaking  Uibaav. 

Tht-  seeil-bed  should  be  located  on  A  dark.  fr!ab1i<, 
loamy  soil  with  a  Houlhern  exposure.  Tbe  old 
method  of  burning  the.  ncwi-bod  has  been  largoly 
abandoned,  bnt,  if  u»ed,  cure  ^honld  he  tak^n  to 
bum  only  (imull  tiniWr  and  bru.->h.  A  lurgi;  i|uaa- 
tity  of  SHbes  is  delrimuntal  to  the  growth  of  tho 
young  plants.  All  trees  within  thirty  or  thirty-five 
feet  should  be  cut  down  and  piled  on  thu  north  and 
west  sides  of  the  bed  for  a  partial  protection 
agniniit  tlio  cold  windti. 

The  sides  of  the  bed  shonld  be  eight  to  t«n 
inches  hiiih,  and  wirv>i'  thn^  ft-et  apart  9:hould  b« 
stretched  across  it.  The  beds  can  bo  covL-red  with 
light  cheese-r.loth  or  tohaceo-bed  cloth,  after  tho 
teed  ha»  bmn  sown.  The  covuriiig  ser^i-t*  ait  a  pro. 
tection  against  the  ravages,  of  llea-beetles  and 
other  iruuwtn,  providod  thi^re  are  no  open  snaees 
around  the  bed.  When  cloth  im  not  ii»i.il  for  a 
covering,  the  tusls  must  \«i  clofltly  gnardt'd  against 
the  attacks  of  the  fieo-beetlo.  Whon  thif  iasoct 
first  mahci*  iU  aptu'^rancn,  the  plnntA  should  be 
truated  with  Paris  green  at  the  ratv  of  one  pound 
to  thirty  pounds  of  land-piaster.  The  cloth  cover- 
ing should  Ijg  rymovf-d  from  the  btilii  at  K-ast  a 
veek  before  IranflpJanting.  to  prevent  the  injurious 
eifoctaof  the  radical  change  from  the  seod-bt-d  l-) 
the  open  field. 

Ths  bed  ithnald  be  npAded  to  a  depth  of  four  or 
five  inches,  and  all  rooU  and  tuft.i  carvfully 
remorwl.  The  soil  mast  b«  thoroughly  pulverized 
with  garden  hoe»,  haiid-rftkfs  or  ottivr  fmttabl.' 
implements.  Before  the  last  stirring,  an  application 
«f  a  hifchly  nitrogftnoDs  forlJIiz^'r  should  be  ovenly 


distributed  over  thu  bi-d  and  thoroughly  incorpo- 
rated in  the  soil.  A  mijitare  of  fifty  pounds  of 
nitrate  of  aoila.  forty  pounds  of  fine-ground  bone, 
and  ten  pounds  of  carbonate  of  potash,  applied  at 
the  rate  of  thirty  pouoda  per  square  rod.  is  highly 
n«i>mmrndtHl.  In  most  caacs  it  i«  advisable  to 
replenish  the  plant-fuud  with  a  top-dresidng  or 
fvrtilitcr  of  thu  »am«  composition  a»  that  of  tho 
]ir»t  application.  This  sliuuld  bo  applied  in  liquid 
form  whi-rev*r  it  is  poRsible  to  wash  it  in 
thoroughly:  utherwine  it  is  important  to  top-dresa 
the  beds  only  on  hot.  dry  days.  The  top^lrv'sning 
should  In'  uwmI  when  tho  plants  are  two  to  three 
inches  high. 

Sow  thv  soeA  at  the-  rate  of  two  t&hlcapooofuls  to 
the  square  rod.  It  can  beidt  bo  uniformly  distributed 
over  the  Ix-d  by  mixing  with  wood-anhi-s  or  land- 

Elastcr.  dividing  it  into  two  equal  parts,  and  sowing 
alf  of  it  ovor  th«  bed  croewwisi^  and  tho  oth^»^  half 
lengthu'if«i>.  All  weeds  and  grant  lihou Id  lie  removed. 
It  is  seldom  necessary  to  water  the  plant-b<<dB. 
except  in  th^tco^of  unusually  dry  weather.  Water 
at  this  time  is  very  essential.  It  should  be  applit-d 
OS  in  the  northern  seed-beds,  hut  Icsa  fnijuently.  it 
being  seldom  ncccsiiary  to  water  the  beds  more 
than  twice  a  week. 
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I  .£   4^0.    Tobioco  In  (unnii  ibed . 

Care  must  be  used  to  wet  the  seed-bed  thoroughly 
before  drawir;;  the  plants,  thus  protecting  the  ronLi 
from  injury.  The  mottled  or  m<inait-  tobacco.  »« 
common  in  Maryland  tobacco-fields,  is  frequently 
dikt  to  the  pr.ietice  of  drawing  the  plnnts  when  the 
soil  is  not  thoroughly  moistened,  The  plant*  shcratd 
bv  set  in  tho  iK'ld  in  rows  three  and  one-half  fwt 
apart  and  the  pliuiUs  twenty  to  thirty-five  inchos 
ajHirt  in  the  row. 

Tobacco  should  be  prMeded  by  a  leguminous 
crop  of  some  kind,  hairy  vetch  being  highly 
reeiinimend»d  for  this  purptme.  In  addition  to  tha 
nitrogen  from  the  leguminous  crop,  a  fertiliser 
rich  in  {>otash  and  containing  n  moderate  amount 
of  phosphoric  acid  should  be  added  before  traoa- 
planting.  The  Wat  stand  is  secured  in  the  field 
when  the  land  has  been  plowed  de^-ply  and  harrowed 
sovorni  tim«ii,  thus  leaving  a  thnmuRhly  pulreriu'd 
soil  for  the  reception  uf  the  plants.  Th»>  methiHJ 
ef  cultivation,  toppinjt,  auekering.  and  harvesting 
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arc  essentially  the  numo  tu  tii  the  cmc  of  the 
Connecticat  HavHoa  variety. 

North  Cuniinix,  TViijm'wm  and  Virginia  tobace&i. 

Tho  Tnethotls  of  sowing  thp  ftei^d  nnd  of  proptiring 
and  cariag  for  the  si-id-beii  are  the  stunt:  in  the 
MM  of  the  Niirth  Caroliriii,  TuniicnMt'i;  anil  Virginia 
toboccofl  as  thoBe  used  by  the  Maryland  Rrowers. 
The  seed,  howi*vi-r.  may  be  sown  at  least  a  month 
earlier  than  in  Maryland. 

Two  aystetns  of  hurvpsting  ari?  in  (ri^noral  osp, 
both  of  which  hax-e  certain  84)vs.ntsf;es.  One  of 
theeo  eystenifl  is  to  primo  thtj  leavw  a»  faet  wi  Ihcy 
ripen  and  Ktring  thum  on  lathH,  allowing  thirty  to 
thirty-two  leaves  to  the  lath.  The  other  and  more 
common  ity^lem  b  tu  cut  thv  entirw  Ktalk  and  cure 
the  leaven  on  it,  ait  \s  done  with  the  t^nnecticut 
Havana  varii-ty. 

The  North  Carolina,  Tennessee  ami  Virginia 
tobacco?  are  usually  fliw - curid  or  lira -cured, 
for  which  purpose  a  special  type  of  harn  is  Uiwd. 
The  eiuential  pointii  of  thiit  barn  are  that  it  tm 
practically  air'ti^ht  ami  providud  with  one  or  two 
furnaces  having  flues  loadinR  up  througli  ths  ci^ntsr 
of  tho  Uara.  Rivinft  a  !ar(,'i.'  htmlint;  surfiice.  Tlwre 
ebould  be  at  leiu^t  two  i^mall  ventilators  on  or  near 
the  top  of  the  bam. 

As  soon  ae  tbu  bam  is  filled  with  tobacco,  firtvi 
should  be  fltarted  and  lb*  tempiratun-  ruisod  to 
90"  Fuhr.,  whiire  it  should  remain  for  twenly-foar 
to  thirty  houra.  during  which  timo  this  tttbacco 
bttcomya  a  iiniformly  hriyht  y»?llow.  Tht^n  tho 
temperaturo  is  raisfid  frnm  90°  to  121V  Fahr.,  for 
fifteen  to  twenty  b'mrs.  This  process  is  commonly 
known  as  "fixinji;  the  color."  Tiiu  tomiwratu rt*  may 
then  he  increased  griMlually  to  125°  Fahr..  at  which 
point  it  should  be  maintained  for  abnut  forty-^ight 
honrs.  By  this  time  ihn  U-avtH*  should  Iw  atmust,  if 
not  entirely  yelluw,  but  the  alaik  will  still  be  j^een. 
In  order  to  cure  the  stalk,  ihi-  tompi^ratiiro  can  ho 
raised  to  175"  Fahr,,  at  the  rate  of  five  deRrees  an 
hour,  where  it  ehould  remain  until  the  atulks  htvi 
thoroughly  dried.  Great  caro  should  be  taken 
diiring  the  entire  process  of  curing  not  to  allovf 
thu  t^ni  [H-raliirt!  to  fall,  for  a  lowering  of  the 
temperature  during  tho  process  of  coring  invari- 
ablv  protfuces  di»!oloration  in  some  parts  of  tho 
lea?. 

ll'Site  Bitrhji  lefmrro. 

The  anett-Wd  should  have  a  sli^^btiy  Houthem 
exposure,  in  order  to  get  the  bene^t  of  the  warm 
rays  of  tho  »un  in  tho  itarly  «pring.  and  th«  bedM 
ehuulil  l>e  protected  from  coEil  winds.  The  best  soil 
for  the  White  Burk*/  tobacco  ia  a  rich,  friabk-, 
■virgin  loam  or  sandy  soil.  The  bert  method  is  to 
burn  and  pn-pare  the  Acnl-hed  on  old  nod-lnnd--^. 
Many  farmers  si-Iect  a  spot  in  a  vegetabV^  garden 
and  cover  it  with  virgin  mold  taken  from  the 
wfKKis,  and  sow  it,  afUr  thorouRhly  burning  the 
land  until  it  has  a  reddish  or  bricl:-like  appearance, 
whnn  it  rtould  bo  sp<idt>d  li p  and  thorouphly  chopped 
over  with  hoem  until  it  Ih  line  and  even.  The  n.ih(w 
should  not  be  raked  olT,  but  should  be  thoroughly 
mixed  in  with  the  soil.  As  soon  a>  the  ground  can 


bo  worked  in  the  spring,  it  aboald  be  liKhtly  upadvJ 
and  tliorougtily  loo^enis)  Ui  a  d^pth  of  twour  thrt« 
!rche«  with  barrows  i>r  hand-raketi.  When  in  fjxA 
ermditton,  it  should  ha  marked  off  in  brdit  about  fnvr 
or  tiro  foot  wide  and  Msded.  It  istbewual  ctist«« 
with  thia  variety  to  OM  a  h^apine  tablenpoonfn)  of 
ti«cd  forcvcry  lOOflquare  yardaof  seed-md.  After 
Hon-ing.  the  beat  practice  vn  to  run  a  heavy  hasd- 
roller  over  tha  bod  or  pr«»«  it  with  a  board  or  with 
the  feet.  As  a  rule,  the  bed  is  tramped  over  with  Ibo 
feet  until  thn  Burfapp  i»  pnchod.  Tho  Bopd-bed  i> 
usually  protected  by  a  canraa  coverinf;  to  prtTMt 
thu  rava^'ea  of  iloa-beetlca  and  to  kvep  it  noift 
and  warm. 

The  preparation  of  the  lanii  for  the  fivid  crop  la 
generally  begun  in  the  monlb  of  March,  the  onal 
practice  being  to  turn  under  the  noil  with  a  tT> 
iiontv  plow  tu  adiJi'th  of  hImiuI  eight  inches.  Aboot 
the  middle  of  April,  a  revolving  disk  or  harrow  i> 
run  (ivcr  the  land  in  order  to  cut  tho  aod  bo  piectB. 
after  which  the  field  is  smoothed  over  with  a  nbib 
drag.  It  \»  very  ruro  for  fertiliien  or  maoiireof 
any  kind  to  be  used  in  the  White  Bnrley  districUL 
Tobacco  EiUilk«  and  traah  from  the  barnyard  am 
pref^rrHd  lo  any  other  ft*rtil iii_'r  for  this  tobaeeo. 
Owing  to  the  fact  that  the  crop  b  fuown  for  two 
years  and  tho  field  is  then  put  in  rotalioa  wilb 
other  crops,  the  fertility  of  tne  soil  ia  maJntatnod 

ThetobaccoplantMare  u»aallyaet after  aahowrr, 
or,  when  there  is  no  rain,  they  are  aet  in  tlie  after* 
noon.  The  land  ia  cultivat^-d  with  a  bulUtcnsna 
ciiitlt'ulor  during  tho  fint  wwk  or  ho.  and  iSes 
cultivated  every  week  with  a  donblo-ahove)  eitlli- 
vator  AS  long  aa  it  i«  possible  to  do  m  witkoat 
injury  to  the  plants.  Ajt  eooo  as  the  cultivatiM  b 
(ininhed  tho  plants  ore  topped,  leaving  sisteea  to 
twenty  leaver  on  each  plant.  Four  to  fiv«  mA* 
after  topiiing.  the  lohacco  Ik  usually  fully  ripe  asd 
the  plants  are  cut  witha  tobaccocull^r  or  butcher 
knife.  Tb*  atalks  arc  aplil  down  the  middle  mA 
strung  on  sticka  four  and  one-third  fwt  in  length, 
after  which  they  are  taken  to  the  tobacco  ban 
and  hung  twelve  inches  apart  on  the  tier  polcNi 
When  fully  cured,  the  tobacco  Is  aort«d.  OMnlly 
into  six  gr»dt«,  and  the  dllTenmt  grades  are  tied 
into  Imndlcs  of  ten  to  twenty  leaven  and  {ineLnl 
for  the  markot. 

Kncmia. 

/^Trn-Wf/^.  -  -  This  insect  la  tToablesan«  In  tite 
seerl-be4.  It  ia  combated  by  a  light  spray  of  Paris 
grven  (I  pound  of  Paris  green.  1  pound  of  quirk- 
Mrnv.  IflO  gnllons  of  wat'>r.  eoQHtantty  stirred  while 
in  use).  Tho  same  remedy  can  be  applied  Ut  tb« 
horn  worm  when  th«  aeod-bad  la  opon. 

Tobncca  irorn.  —  Two  apeciea  of  tliefle  worna 
attack  the  tobacco  crop.  —  PhUijrtk/mtiHM  tjm 
(northern),  and  Phtefttthontiat  CanJlna  {aaulhemt. 
The  eg^  ant  depwit«d  on  both  aurfacoa  of  tbe 
leaves  and  the  yoong  wonnaest  the  leavea.  Haid- 
picking,  dusting  with  Paris  gre«n  nr  spraying  with  M 
Paris  green  (on«  pound  to  IHO  galloiM  of  wai«r>  f 
are  effective. 

^fuwmr.— Several  cutwomut  are  troableaaaiB, 
among  them  being  fWtta  jwtl^fira.  P.  ttaHaria^ 
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and  F.  nibfjotkien.  Thi^y  cul  off  or  I'at  ap  the 
y»ung  plunU  immediately  after  truni>plnntine. 
CoDQ  byline  ia  flonu  by  sawinK  aloag  the  rone 
&  mixturv  «f  Iiriui  und  Paris  gn.vn  (1  i>oiini!  »f 
Ptiris  grBcn  to  r>0  [muiifla  of  bran).  A  amall  qoun- 
tity  of  mn1;u(iir><4  iii»y  be  At!<ltH]  to  iJia-  mixtnr«. 

Bin!ia>rm  (FletwthU  armigcr) — This  JiuiRCt 
ftttnokii  tho  hod  nnij  t«n<ler  Iwivph  at  the  t«p 
<>.  ^iiv  plant  during  tho  gT>in'iii|r  ]HTi«»<1.  Hantl- 
picktDg  and  cludtini;  or  spraying  nith  i'arie 
groen  aru  uffei-tive, 

I'ole-huru  Aiipt-ars  a«  dark  spots  near  the 
mii]i]le  rib  or  veins  of  the  lenves,  and  may 
»il>r<'ail  v<^ry  rupidly.  Caiy-fiil  applicaliun  of  host 
an'l  ventUatian  of  the  utitnlii  to  reduce  bnmidity 
arw  the  r>'modi(-a. 

IUK>t-rot  {Thifiavia  ba^ieol'j). — This  funcua 
wcura  rooftt  in  ttwjJ-lKrtls  wlwre  it  may  be  iv- 
etroyod  by  steriliaing  the  miil  with  hfat  or  for- 
malin before  thfi  seed  ia  sown.   In  thi'  fohl,  proper 
fuUitioi)  of  cro[w,  ilr»in;iir<->.  the  application  of  limu 
and  fertilisere  aroKupgeBied. 

Calira  diw».«o  ifl  not  fully  iinilurHtood.  Gnud 
cuIti\'&tion,  fertilization  and  favorable  growinjE 
conditittiu  ore  remediec 

Litmifart. 

3.  Carwr,  Cultureof  the  Tobacco  Plant.  London  ; 
John  H.  ("poke,  Tobacpo ;  .1.  L.  P.  Fovrc,  Ias  Tahae, 
Piiriit ;  Chaii,  W,  Saxtini,  Handbook  of  Tobat^co  Cul- 
tur*.  New  Vork  ;  K.  de  (.'oin.  History  and  Cultiva- 
tion of  Cottun  :ind  Tubaccu,  Londun ;  0.  CumuM. 
Tobacco  in  Italia  ;  J.  D.  l^aracron,  A  .Sketeli  of  the 
TubacRO  [nU!Tt^st«  of  North  Camliua;  J.  B.  Killc- 
brew.  Report  on  the  Culture  of  Tobacto.  United 
States  C«nsiiiK.  18^  :  Bdw.  J.  Iti-aU-.  Kiif^ljiih  To- 
bai-co  Culture,  London;  Killebniw  and  Myrick, 
Tobacco  l^eaf,  New  York ;  A.  Nouvel,  Notes  Siir  la 
Cuiturc  dwf  Tnbuca.  Paria;  D.  DCtobert,  Cultore 
du  Tabac,  Lille;  V.  P.  (i.  Uemmr,  Cultnrv  dn 
Tabac,  I,uxfmUourK;  Ntissk-r,  Dir  Tubak,  iwino 
Bestandth«ile  und  aeina  liehandlunn ;  NesHler, 
LandwirtAchaftlifho  Vonoich^ttaliomm  ;  Ktmling, 
Tabakkunde;  Berv.  Le  Tabak.  Uullt<tina  of  tho 
L'nitod  States  Department  of  Ajjricnlturti  and 
Kjcperimt-nt  SUitiwn  r^porta,  particularly  from  Con- 
necticat,  Maryland.  North  ('arolina  and  Kentucky. 
A  larKc  part  of  thisarlicli-  Uaduiitod  from  Butlctin 
No.  91.  Bureau  of  Plant  Industry.  United  States 
Department  of  Agriculturp,  Varii-tiea  of  ToWl'o. 
by  Sha.iiol  &  Coboy.  and  Bulletin  Nu,  96,  Tobacco 
Breeding,  by  th«  Hanie  authors. 

TRUCK-GROWIKG.  Pip*.  881-886. 

By  John   11*.  Ll(>j/J. 

Tnick-jn'owing  ban  f)^cn  distin^ishwl  from  mar- 
kut-i^nJeniug  proper  m  Ihe  (frowinRtjf  Tt'ttvt.ibli-!t 
at  such  a  diatani^i'  from  market  that  milroiid  or 
wat«r  transportation  is  ri>qnirod  for  reaching  the 
nftrktft.  II  >»  usually  prat-ti^H-d  wlii-rv  land  i»  luw- 
priocd  as  cumparud  with  that  on  which  vugetablcM 
are  (jrown  within  drivinir  distance  of  tho  Urge 
city  markvta.  I>««  intfiiHivtt  niKlhods  uf  ciilLum 
an-  pj-acttced  and  a  smaller  asurtment  of  vegE^- 


..•^ 
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Tit.  Wt.    Tiuck  Cidp*  dcnuuut  tmry  nunuiliiK,    Mmiuilni  lauil 
tor  (kll  (tiluw^li  uflvr  liitrvoillnc  >  crcii  of  dill. 

tables  is  grown,  but  the  acivage  devoted  to  a  sin- 
gle crop  by  an  Individual  [;rnwL<r  ia  usually  larger 
in  truck-growing  than  in  market-gardening.  Often 
only  one  or  two  tniclc  crofw  arc  grown  in  a  givon 
locality,  and  thwie  may  conetittite  the  "money 
cropu"  in  a  py.-tL-m  of  niixt-d  ffirming,  or  in  exceif- 
tional  cascfl  large  arous  miiy  bo  dtvoted  to  a  ainglB 
crop  hy  a  person  who  kivs  his  whole  attt-ntion  to 
thai  one  crop.  The  latter  condition  ubtain»  unly 
in  regions  ei^ipecially  adapted  to  the  particnlar 
crop  in  iiuostion. 

The  extension  of  vegetable-growing  to  a  dis- 
tance- from  market  haa  bocn  brought  about  l>y  tho 
enormous  increaw  in  land  valaea  near  citii-s,  the 
demand  for  jiroductJt  tarlior  in  the  season,  anil  tho 
great  extenxion  of  transportation  facilities.  Tha 
ialUtr  caus"  ha«  nwulted  in  tho  dei'i^loij merit  of 
early  veputable-gniw ing  at  the  South  for  shipment 
to  north-'m  marlctit*,  while  tho  former  ha*  rtflnltod 
in  tbo  removal  of  the  growing  of  staple,  cool- 
m-imoii,  late  crops  to  locations  more  or  leas  remote 
from  the  northern  markoU  though  jierhain  in  the 
same  latitode. 

It  \»  thi>  purpose  of  the  prf^tenL  article  to  discuss 
some  of  the  adminimtration  features  of  the  general 
farm  t)'pc  of  truck-growing,  rather  than  intoniiivQ 
and  specialised  market-gardeniag  [for  the  latter, 


^^ri^J.tii 


Fl|.  m.    IiMdfDg  ttom  B«1d  mioBi  to  tnot  wuan,  BMt 
CttcdmMt,  n,  T, 

see  Cyclopedia  of  Amvricaii  Horticulture,  and 
special  bookn].  Stotistical  data  do  not  follow  Ihia 
more  or  leas  arbitrary  division,  however,  and  the 
cenHUS  figures  do  not  greatly  elucidate  Huch  a 
discussion  as  this. 
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Considerations  of  soil  aad  climate  largely  deter- 
Diiae  llie  general  lix^tion  uf  truck-eruwini;  aruas 
for  given  crops.  Of  those,  tho  climalo  is  tho  moru 
important  except  in  the  caxe  of  s  few  cropn 
requiring  special  soil  conditions  for  thuir  proper 
development. 

In  nearly  p\-ery  state  in  the  Union 
there  are  fejiponfl  w«U  adapted  in  soil 
and  climatu  to  thu  pnNJuction  of  eucnc 
VfrKetable  crop  or  crops.  However,  by 
no  nit.*an8  aI)  Iooalitie»  adapted  to  the 
production  of  certain  croji*  have  be- 
Cftme  coininercial  centers  for  thoBe 
crops.  Thn)  exiiut  locntion  of  triick- 
growing  ajtis  within  &  ret;;toD  adapted 
to  the  production  of  the  crops  is  dtt<:r- 
mined  by  tranHportation  facilitios  an<l 
the  inclinatiiinaiiftlii;  inhabitants.  New 
shipping  points  ar^  continually  b<<inj; 
developed  by  reason  of  the  extension  of 
railroad  linea  to  nnw  rvgionii,  and:  the 
enterprise  of  a  few  progroBsive  men  in 
euch  locality. 

It  is  only  at  points  where  a  snUicient 
oamlrer  of  nit-n  are  RrowinKT  the  same 
crop  or  crops  that  are  marketed  at  the 
fiame  sea'Xin  to  cn.ilile  shipments  to  bo 
made  in  L-^ir-lotfl.  thut  i^nud  shipping  facilities  and 
desirable   fri'ij;ht  rates  can   he  wenred.     In   the 
case  of  acme  crops,  eui-h  as  wati-rmelont  or  late 
cabhage,  the   individual  grower  can  ship  in  car- 
lots;  but  with  niiiny  cruixt,  niich  »s  aeparacuR. 
gn?eri  peas,  muskmelons  or  tomatoes,  an  indivijjal 
grower  would  usually  W  able  to  furnish  only  a 
small  fraction  of  a  car  in  any  single  shipment.   In 
ord«ir,  thftfcf^rv,  to  d<-v>'lop  a  new  shippinj;  point, 
it  is  neceasary  that  the  men  who  winh  to  enter  the 
trucking  buxint-w   iniLucft  a  suthcient  number  of 
other  men  to  grow  the  samo  crops  to  SBCureadt- 
i]uate  shipping  facilities. 

iJarktting  the  prtidud. 

Usually,  the  growers  at  a  given  shipping  point 
arc  ortraniied  into  a  local  aesociation  whose 
manager  attftid^  to  thu  icing  and  Wding  of  cars 
and  other  matters  of  btisinesa  connected  with  the 
association.  The  methods  employed  by  snine  of  the 
moat  successful  asHociations  enable  the  individual 
growiir  to  onnsi^ni  his  products  to  any  firm  ha  may 
choose  in  the  city  to  which  the  car  is  consigned. 


naR)h«r  of  powers  with  to  patronise  tbon  miirh>>ti. 
The  pp^ductK  of  the  individual  grow«r»T«  wM  ua 
thi-ir  own  merits  by  the  party  he  chooses. 

Truck  crops  grown  at  a  distance  from  marlwt 
are  almost  invariahly  handled  by  commission  tmtt 
located  in  the  Urg«  clcU^,  and   tbe  bnlk  of  tie 
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Pic.  tt3.   BMbtO*  tot  suitioi  traok  onvs. 

the  directors  of  the  uiuiaciation  usually  det^^rmining 
at  the  beRinning  of  the  season  what  markets  will 
bo  nmployed,  thongh  at  any  timn  during  the  wa^nn 
ears  muy  tie  loaded  for  other  markeu,  if  a  uufficienl 


Pis.  W'    View  an  nuLiket-sardca  bum  *1  IiMd«qaoit.  n.  T. 

products  will  mK^i'*«ftrily  continue  ui  Ih-  handM 
throuj*h  the  lari;e  cities  as  distributing  points, 
rath«r  than  consigned  to  ?mall  towns  at  a  distanee 
from  tho  point  of  production. 

Truekitig  in  relation  ta/ann  mananrmmt. 

As  an  adjunct  to  general  farming,  tnick^grow- 
ing  is  I'ficoming  an  important  factor  in  tbe  agri- 
cultuK  of  miiny  localities ;  and  it  is  on  that  bum 
thai  it  is  de^itined  to  hold  a  permanent  place  among 
the  activities  of  rural  people  rather  than  as  a 
system  uf  single  cropping  partaking  of  the  na- 
ture of  bonanca  farming,  except  pomibly  in  the 
Ciuw  of  a  ivw  special  crops  demanding  peculiar* 
itiefi  of  soil  not  favorable  to  the  prodoclion  of 
gxnernl  farm  cMps.  specialisation  in  its  ekwct 
sense  is  s  frequent  ontgrowth  of  good  tracking 
&oil  and  climate  coupled  with  good  transporteUoa 
facilittce. 

In  general,  tmck  crops  demand  heavy  manortag 
and  very  thorough  tilU^ie.  If  a  paying  track  en» 
is  to  be  grown,  it  is  usually  necessary  so  to  enrkli 
and  work  the  soil  tlint  it  will  be  richer  in  plant- 
food  and  in  better  condition  for  the  prodoction  of 
Bubseqiient  cro]>s  after  this  truck  crop  has  beta 
grown,  thun  it  was  before  prvparnlions  were  nadt 
for  growing  the  truck  crop.  Howell  recognized  is  thb 
fact  by  land  ownerv  in  certain  regions  that  thej 
will  allow  a  tenant  the  use  of  a  piece  of  laod  f« 
a  foil  season  without  tho  payment  of  rent,  pi* 
vided  the  area  iato  be  planted  to  eertAin  tndt 
crops. 

A  system  of  rotation  which  includes  a  track 
crop  every  three  or  four  years  will  mually  renlt 
in  increasing  rather  than  diminishing  th«  produc- 
tive capacity  of  the  soil.  In  a  sandy  rej^ion  whrre 
watemclons  thrive  and  winter  wheat  in  tlie  staple 
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snllt  eropk  •  rotalion  of  wheat,  clover  nnil  ntDlons 
w  fatally  MtisfBClnry :  i>r,  if  corn  i\so  i.4  Kruwn, 
the  rotation  may  Iw  exUnded  one  year,  iiii<l  the 

ffnm  pl.iTitwl  an    Ike.  clover  sixl.     in    eafle  clover 


Pit.  MS-    Uufkmelnw  tot  local  KMuJcct. 

doe«  ntit  thrive  in  the  region,  cowpeas  are  sown 
imrnediKtvly  afUir  ttiu  wht'xt  >»  harveHtvd.iuid  they 
leave  the  land  in  ideal  condition  for  metoiiK.  Un  a 
clay  «oil  in  rftgions  whcro  plover  (iof_^  rot  thrive 
and  wheat  in  not  jjniwn,  Imt  where  muwkmelonB 
conslituli;  an  imjiorlant  roonty  crop,  the  followinjj 
rotation  has  giv.-n  uici-pt  ion  ally  i^wkI  rmults: 
corn,  cowjiftaa,  mulonn,  timothy.  The  melonB  are 
heavily  miLnured,  and  tho  thorough  tilliice  n^Miiilrt^d 
by  this  crop  leaves  th«  land  ia  ideal  conditii>n  for 
Bseding  to  timothy  immediatoly  after  the  ration 
harvest.  Early  tomatot-g  might  be  auliHtituled  for 
bmIods  in  thii  samo  rotation  with  alni<«t  as  good 
Rontta 

la  rvgions  when;  mantin.'  is  not  ol>tainable,  and 
the  diabance  from  lar^e  cities  is  too  fn'uat  to  war- 
rant its  BhipiTvnt  hy  mil,  truck  crops  urn  Home* 
tlmis  grown  with  cummercial  fertiliiter  as  Uw 
■aurce  of  plant-fn4xl.  In  auch  caaea,  the  snpply  of 
bumos  In  tW  «oil  must  bo  ktipt  np  by  th«  plowing 
under  of  green  crtips.  It  may  be  mecesaary  to  plow 
under  a  crop  of  cowpuas  insUw]  of  harvawtint;  it 
preparatory  to  growinR  a  crop  of  melona  or  tomit- 
toM,  or  to  sow  th<*  bnd  to  rye  after  removintt  the 
eowpeao,  and  plow  this  under  the  following  spring. 

For  growing  bi^tween  the  trees  in  yoang  or- 
chaKle,  track  cri>]is  are  highly d<.-«iral>l«,  sinco  they 
demand  thorouiili  tillage  early  in  the  eeason,  do 
not  shade  the  trccis  as  would  a  crop  of  com,  and 
can  be  removed  from  tho  land  in  plenty  of  time  to 
SOW  ft  cover-crop. 

The  largest  item  of  labor  connected  with  the 
ffrowing  and  handling  of  m^ny  truck  crops  is  the 
hiirvoating  and  preparing  for  markot.  In  tho  caw 
of  many  cro|w,  howi^ver,  th«  harvest  corned  at  a 
timo  whun  it  doca  not  intorrere  with  Ihu  handling 
of  the  regalar  farm  crops.  For  example,  melona 
and  tomatoes  normally  ripen  aftvr  th*^  corn  la  laid 
by,  the  wheat  and  oats  harvested  and  the  hay  made, 
and  a^ually  may  btt  diapoaed  of  tM'fon:'  fall-plowing 
and  (he  com  harvest  begin.  Winter  oniona  con- 
stitute a  crop  which  ia  planted  in  the  doll  »«a»on 
of  early  fall,  and  iji  hurvustvd  boforu  regular  farm 


work  opi^n5  in  the  spring.  Rhubarb  a1f>o  dt.-man<lt> 
little  atttfRtion  nt  a  time  wht^n  general  farm  crop« 
need  special  care.  The  growing  of  a  reaaonabliif 
acreage  of  carefally  selected  truckcropa  in  connect 
tion  with  geni^ral  farming,  thi^ri'fore,  may  alTont  a 
means  uf  giving  rvgular  employment  to  tho  inm^ 
working  fi>rcc  for  tho  tntirc  c^'iisun. 

.Although  truck-growing  and  live-«tock-farming 
may  not  upjit'al  to  the  saine  tyjic  of  men.  neverthe- 
less there  are  eome  features  ahoiit  the  two  induft- 
trit^'M  which  would  make  tho  combination  a  desir- 
able one.  Tmck  crops  demand  large  qaantities  of 
manun^  This  could  be  *.-oun.-d  more  readily  by 
keeping  an  abundance  of  live-stock  than  by  any 
other  method.  Live-fllock  dtrmanda  more  care  and 
attention  in  the  winter,  while  truck  crops  demand 
more  attontion  in  the  immmor,  so  that  if  the  two 
lines  of  effort  were  combined,  tht'  fiirm  labor  could 
be  distributed  nii.re  ttnifurmly  thmugh  the  year. 
Tho  livi^-fltock  ulffo  furnidhoji  a  rtady  outH  for  th« 
refuse  and  unsatable  vegetables,  and  the  presence 
of  this  outlet  would  ttnd  to  improve  the  grading 
and  leave  leaa  excuse  for  the  shipmL^nt  of  culb. 
Hogg  arv  aspoeially  valuable  in  disposing  of  refuse 
vegetables,  though  nearly  all  clasmi'a  of  slock  fevd 
groedilv  on  call  mi-lonj.  tomatoes  and  cucumbers. 

Tmck-growingdiimands  greater  special  skill  and 
cl'Hier  attention  to  detuila.  than  does  general  farm- 
ing. The  dilFiTencc  between  an  oniinary  and  a 
superior  product,  aad  consequently  the  diffcrenc* 
botwii/n  thu  prioi^fl  of  tho  two.  is  much  greater 
in  truck  crops  than  in  stap)>3  farm  pruducls.  The 
niceties  of  grading  and  packing  and  their  influence 
on  prices  are  not  fully  appreciated  by  many  who 
attempt  to  grow  truck  cnjpK.  It  ia  only  those  who 
give  attention  to  every  detail  of  growing  and 
marketing  their  cro]ijt  with  a  view  to  putting  a 
high-class  prwluct  on  the  market  in  perfei't  condi- 
tion, that  mi^t  tho  higbo-U  success  in  the  prodao- 
tion  of  truck  crope. 

Litrraiarr. 

The  following  ar«  referenees  to  literature  on 
general  truck-growing  :  A.  Osmlfr.  Truck-Farming 


PU-  tM.    a  dar's  vicUu  ol  Hm  cuounbeis.  tM  tetn. 

at  the  Sonth ;  P.  !I.  !lolf».  VegotaMe-Orowing  io 
the  South  for  Northern  Market* :  E.  J.  Wickaon, 
Th«  Califumia  VegetaMee  in  Garden  and  Field ; 
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ThiML  F.  McCab«.  Vefretable-Orowing  in  Southern 
Illinois.  Special  track  crops  art  mora  fully  treatod 
in  th*  following  :  P-  M.  Hoxamer,  Asparftf^  ;  J.  M. 
Lupton,  Culitranf  biiJ  ('auliffiownr  fur  Prolit ;  C.  L 
Allen.  Cabbage.  Cauliflowtir  and  Allied  Vegetables; 
A.  A.  Croiier,  The  CaBlifiower;  T.  Greiner,  Celery 


Fit-  8tT.   Leaf  and  part  oJ  neonui  of  voltct  beta. 

for  Profit ;  E.  J.  Hollister.  Livinjrstoti's  Cfelwy 
Book  :  W.  Atlee  Burpee,  How  Ui  Grow  Vliihjns  for 
Market ;  T.  Greinftr, Onions  for  Profit ;  F.  S.  Thomp- 
Bon,  Rhubitrb  or  Pk-I'lant  Cuttnre;  J.J.  H.  Gpeg- 
ory.  i^uashea ;  ll.  U.  Price,  Sweet-potato  Culture 
for  Profit ;  J.  W.  Day.  D.  Curnniias  And  A,  I.  Root, 
Tomato-Culture  ;  A,  W.  LIvinjcston.  Livingston  and 
the  Tomato.  There  are  many  other  av.iilable  hook* 
on  thtf  BubJDct.  An  Eirlivle  on  tho  transportation 
of  tnck  crops  will  ha  found  in  VnS.  IV. 

VELVET  BEAN.     \fuai.ira  lUUix.  Wall.,  or  M. 
prariaij,  DC.  var.  uliltt.  Bailey.    Leifuminosis. 

FiRS.  8S7-890. 

By  H.  Hutroiri  Humr. 

The  velvot  Iwan  i«  n  twining  plant  ftrown  for  its 
vegetative  parts  and  for  ite  8e«de,  both  of  which 
are  DScd  for  fL-uling.  Tht-  plant  it^  also  jmiiurtant 
u  a  oorar<ri>p  and  for  Rreen-manoring.  The 
casoal  ob-terver  wriiild  probably  niistaW  tho  plant 
in  it*  youDi^r  ntueea  fur  one  of  the  pole  lima 
beans  (PhaMroJua  hiiialui),  hut  a  clnHc  (•lamination 
would  ehow  many  well-marked  dilTerencea.  It  ha« 
become,  in  r<K.'«nt  year?,  an  important  addition  to 
the  list  of  tiL'ld  crops  in  tho  Gulf  ctioat  acctione  of 
the  United  Ktatm,  and  atont^  the  Atlantic  coant  aa 
far  north  *■(  the  coastal  plain  of  Xorlh  Carolina. 
It  i«  likewUe  well  adapted  to  the  climatic  condj- 
tioAii  nf  Porto  Ricr>.  Cuba,  coastal  ikixioo,  Hawaii 
and  other  tropical  redone.    It  is  in  cLiiaate<H  where 


it  baa  a  very  lone  Rowing  aeaaon  that  it  r«aebM 
ita  maximum  growth.  It  is  a  native  of  India  and 
appears  to  have  been  introdocKl  into  America 
about  1872  or  1877. 

The  vine  frequi-ntiy  reacbets  aeventy-five  feet  or 
mori^in  linntrtb,  branching,  ^nnooth  and  rat^raltt- 
der.  The  leaver  arv  l^rge.  four  incheR  by  three 
inohfei,  and  trifoliulate.  Th&  tlowivrv  an^  Inrof  and 
pwxluced  in  racemoa  from  tW  axils  of  the  leavM. 
in  K^iieral  color  they  are  purplv.  The  |M)d>  ant 
about  thret  incht-^  Ivng,  blunt  pointed,  eltgktly 
constricted  Wtween  the  seeds  wh^n  mature,  and 
fijv^red  w  itii  a  thick  coating  of  dark  velrety  hahs. 
From  the  latter  character  of  the  pods  the  plant 
takeR  its  nnnn'.  Fach  pod  cnntaiiu  throe  Ut  all 
almost  ^^lobnl.ir  »^A»,  three-eighths  or  one-half 
inch  in  diurnvt^r.  The  beane  are  marked  or  aplaidwl 
with  dirty  white  color  and  are  aomewbat  similar  to 
caetor-lK-auB.  Occiuiianally  heana  are  foand  of  a 
solid  dull  white  or  a  mWA  brownish  black  color. 

Culture. 

Sail. — The  velvet  b«-an  in  not  particular  in  iU 
if^tl  requirements.  It  may  he  erown  sncctMfully 
on  any  fairly  wcll-drainDd  soil,  and  ia  well  adapted 
to  the  SKricultoral  aoila  of  the  Gulf  states  On 
lands  containing  a  goodly  amosnt  of  moislw*  it 
prodnoe«  enormoua  yields. 

F>rlHiier».  —  It    is    always   beat   to   OM  »tm» 
fertilizer  for  the  velrat  bean.    While  capable  of 
securing  it«  own  nitrogen,  it  ia  grvatly  benefited 
on  must  toils  by 
applicatiunit     of 
potash  and  pha»- 
jilioric  acid,  and 
sometimes  also 
by   nitrogen.    A 
mixtore  of  mv- 
enty-five  pounds 
of    high-gradv 
sulfate  nf  potash 
and  200  pounds 
of  ac  id  phos- 
phfit*   |Mvr  acr», 
applied    in  the 
drill  at  the  time 
of    planting. 
■.Mcellent. 

/'fa«iiBjj.  — It 
in  bext  tn  plant 
the  crop  in  row* 
four  feet  apart 
and  allow  the 
plants  to  stand 
two  or  Ihree  feet 
apart  in  the  row. 
A  half-ppcU  of 
[food  Peed  is  suffi- 
cient  for  an  acre 
if  planted  in  Ulla,  although  as  much  aa  a  peck  ii 
Aometimea  used.  Toward  the  northern  limita  of  111 
growth.  StmA  la  not  produced,  ad  the  crop  is  rcn 
tender  and  easily  frosted,  and  seclioos  ao  sitaatM 
must.  il»[N>ni|  on  localitiei*  (arth«r  sooth  for  tbelr 
seed  supply. 
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Ptaea  »  tht  rotation.— When  (frown  and  fed  on 
tluUsdOF  ]i1owed  liurk  inla  lht>  soil,  the  vtJvet 
bean  makva  an  excellent  preparation  for  corn, 
ci>tt>n  and  sugsr-canu,  T!w:  ii  ilrvcui  and  humua 
«up-,>liod  are  of  great  vnho  and  tho  mecluiiLicul 
CAn<lition  of  thn  noil  in  Tjuttly  improvi^ii. 

The  only  crop  in  conjunclion  witfi  which  the 
Telvet  bean  may  be  planted  to  aiivsnUif:»  is  corn. 
Planted  &t  the  siimv  time  or  aflvr  tho  corr,  it 
naiiaUy  ia&  n»t  bof^in  to  run  until  the  latter  is 
well  grown.  In  tho  rotation,  tho  velvet  boans 
moot  irenoraUy  be  fprcn  tho  ground  for  one  whole 
seaaon. 

Two-  or  four-year  rotations  with  com  and  cotton 
mav  be  arraiifred  an  foliows:  Two-y«ir.  -(1)  com 
and  viilvot  bwtnit;  (2)  votton.  Kaur-j-ear. —  (1) 
corn;  (2)  velvet  beans;  (3)  cotton;  (4)  velvet 
be&tu). 

Svbte^wnt  care. — After  the  beans  are  up,  the 
ground  Ahould  ho  cultivittMl  two  or  Ihreu  timi-a  to 
conjicrve  moisture  and  kekfp  down  the  weeds  until 
the  plaota  ara  well  atartt^j.  7]wtn  the  vinn<  i;row 
rapidly,  soon  shade  tho  {ground  and  smother  out 
all  weeds  and  ath(>r  vegetation  thiit  may  attempt 
to  grow.  In  n  wollirnniluct^tt]  rotation,  thu  crop 
may  be  made  to  play  no  nti'an  part  in  weed 
eradication,  In  fact,  the  vimfi  tikt^  potstuwiun  of 
and  clambor  over  almost  anjlhinj;  that  may  be 
crowinK  on  the  land,  and  ahnilM  and  Rmall  tieea 
nro  ofti^m  dwlroywl.  The  introductiim  of  a  buah 
viriety  would  bo  a  decided  improvement  in  many 
ways. 

for  »eed  product  ion.— To  ■leciiro  a  cood  crop  of 

Med  in   the   cxtrvmu  South,  ihu   crop  should    be 

planted   not  later  than   the  third  week  in  April. 

liarger  quantltieR  of  sevd  will  bo  aijcurMl  if  the 

r'atm  are  given  somethinj;  U}  run  on.   An  excellent 

method  is  to  plant   them  with  corn  and  cut  the 

eom  just  below  tho  hnttom  ear  at  soon  as  it  is 

iHStaKd,  leaving'  the  lower  part  of  tho  stalks  aa  a 

support.   It  ia  not  hvsi  to  Icuvu  the  whole  longth 

^^^  of  tha  corn-Htatka,  as  the 

jj^^k       g^w.  vines  climb   ov«r  thvm 

t|^B     MflH  '""'    ^^^  weight  of  the 

■  ^^^^     ^^Htcb^      irrowintt  pods  will  at  last 

^^^fc^fe     hr.>ak  them  down,    An- 

#BL^B  other  method  which  may 
^^1^   l>u  utH.'d  in  a  limited  way 
is  to  fM-'t  amal]  pules  along 
J^^'^    the  rows.  t>^n  or  twelve 
J^^^  ff^^jU     feethii^h.  The  vines  may 

fi^^^  ^gj^t^  \itt  cut  around  the  poles 
Ju^H  ^^^  ami  thwe  liftwi  with 
^j^^V  the   vines    attached    in 

^^^^  hurvrntiag. 

Harivjiting.--  Prom  the 
naturt-  of  the  growth, 
it  cao  readily  be  nnderatood  that  the  reUet  beun 
crop  is  one  which  cannot  fituWy  be  convertiHl  into 
hay.  It  i«  bt-Ht  cut  by  mtvins  of  a  fr«nt-eut  mowini; 
machine.  Each  swath  shonld  be  turned  back  with 
forks  before  the  next  oiin  in  rot.  Tho  best  timo  to 
out  is  when  the  pods  are  well  formed,  hat  before 
Uie  beans  begin  to  swell.  Tht-  hay  may  he  ciirwl 
by  tie  methods  ordinarily  iisi-d  for  cowpea  hay. 
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Becaustt  of  tliK  riifUcultie.*  of  harvMting,  many 
ponionB  prefer  to  turn  the  cattle  and  hogM  into  the 
lK>M  nnd  allow  them  to  grate.  In  the  mild  fall  and 
winter  climate  of  the  .South  this  ia  a  .splendid  way 
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Pit.  S90.   VeivM  beaoc  in  F1arll«.  wltb  oora  lor  luppcn 

of  rinei, 

to  handle  the  croj),  and  meat  may  be  produced  at 
a  very  low  vuHl  by  this  method. 

YitU. 

At  the  end  of  the  i^rowing  Aoasoo  tbfl  ground  m 
covered  with  a  tangled  maM  of  vjiUB  two  or  Ihrt-e 
feet  deep.  At  a  conservative  estimate,  the  weight 
of  green  material  will  reach  ten  ton*  and  the 
weiffht  «f  dry  hay  three  to  four  tons  per  acre. 
Under  favorable  conditions,  a  good  yield  of  poda 
is  eighty  buahela,  gtvinfr  about  forty  bushels,  or 
thfreaWuta.  of  ahellttd  heao». 

Una. 

At  a  «tocfr-/f«f.— The  velvet  Ijcan  is  rich  in  pro- 
tein, and  good  hay  contains  about  8  per  cent  of 
protein  with  s  nutritive  ration  of  1  to  6.  Ueal 
may  be  made  from  the  bcane  and  pods  ground 
toguthur,  Thitt  meal  contuins  17  pi-r  cent  of  pro- 
tein and  -li  to  fi  pep  cent  of  fat,  while  meal  made 
fmm  the  Iwans  alone  contains  22.6  [if  r  cent  of  pro- 
tein and  fJ,C  per  cent  of  fat.  Both  of  these  haw 
been  placed  on  the  market  In  a  limitHl  way.  As 
will  be  noted  from  the  above,  the  hay  in  Itself  is 
ft  fairly  well-balanced  ration.  Th«  nmal  from  eithor 
beans  or  beans  and  pods  together  must  be  classed 
with  the  concentrated  foods,  and  should  not  be  fed 
without  othi*r  more  bulky  eubetancKt  having  a 
wider  nntrttive  rutio. 

A*  a  tnvfT-crop, — Velvet  beans  have  been  naed 
extensively  as  a  cover-crop  in  orange,  [leach  and 
pecan  orchards.  On  poor  lands  they  are  admirably 
adapted  for  this  jiurpose,  us  they  collect  largo 
amoants  of  nitrogen  and  provide  a  great  quantity 
of  vegt'tahle  matter.  Onlya  narrowspuce  Wtwreu 
the  true  rows  should  be  planted  and  the  plants  must 
be  watched  to  pn^vent  thoir  climbing  into  and 
injuring  the  trees.  Treee  are  frequently  badly 
broken  if  thi^  preoavtion  is  neglected. 

A*  a  tail  rttMvatoT. — As  ft  *oil  renovator,  the 
velvet  bean,  for  the  regiona  in  which  it  may  be 
grown,  bus  few  mgualn  and  no  supprion^.  U  is  not 
attacked  by  the  root-knot  producing  nematodes, 


nor  is  it  mibjeot  to  other  difleases.  It  makes  a  very 
large  growUi  of  Tee«tabl«  matter  to  be  reeoU-ed 
into  humae.  Un  the  boeis  of  ten  tona  of  gnea 
vioes  per  acre,  th«  iruji contains  150  to  200  pounds 
of  nitrogen  with  ten  or  twelve  ponnda  in  the  roots 
alane.  Thy  naluLiH  i>rodi]c«l  on  tliu  ruota  by  lh« 
nitrogeii-colkcling  booteria  are  much  larger  than 
thoB(!  fftiinii  on  th«  root*  of  our  cftmmon  l#gijitio-«. 
They  are  browninh  b!a<;lt  in  cfllor,  warty,  broad, 
fliit,  uiid  frequently  meaourv  iin  inuh  and  a  quarlvr 
acroea.  The  interior  Is  greenish  whito  or  greeoixh 
pink  in  color. 

As  an  ornamtnlal. — The  rapid  growth  and  the 
large  clean  foliage  of  the  velvet  bonn  gives  it  dis- 
tinct value  as  un  annual  omurnvntal  civiiring  for 
trellises  and  for  porch  scret-na.  In  fact,  it  was  aa 
an  omami-'ntul  that  tbv  velvet  beaa  was  first  used 
in  this  country. 

Bulletins  Nos.  85  and  60.  Florida  Experiment 
Station ;  Bulletina  Kos.  104  and  120,  Alabama 
Exp(>riment  Station;  Farmers*  Bulletin,  United 
States  Department  of  Agriculture,  Noa.  102  and 
SOO ;  Hume,  Citme  Fruitfl  and  Their  I'oltare.  pages 
290-293 ;  Shaw.  Punigc  Crops,  New  York  City. 

VETCH.    Vieia  (pp.  I,egumi'Miia.   Fig.  891,  892. 

By  /.  F.  Duggar. 

The  vetches  are  of  imtiortance  aa  cover-cropa 
vnd  aa  etw^k-Fwd.  They  havu  never  become  very 
IMjpulur,  partly  hficauBe  of  thu  low  Irailing  habit. 
and  partly  Imcaiise  of  the  hiijh  price  «f  the  aefd. 
Moftt  of  the  siH'd  is  proc-urwl  in  Eiiriipe.  Whvn  ovur 
two  years  old  it  aometimes  germinates  poorly. 

Botanical  chamdrrt. 

The  vflchtis.  with  few  cxcopUona,  are  slender, 
climbing  plants,  bearing  tendrils  at  or  near  the 
ttxtremity  of  eatih  pinnata  U-af,  They  are  herba- 
CBGUii  plants  with  weuk  stems,  re<]uiring  the  support 
of  other  plants,  such  as  the  sniall  grains,  when 
grown  for  hay.  The  numorona  brnnehcn  springing 
from  a  crown  near  the  aurfaee  of  the  ground  are 
UBUally  two  to  fivo  feot  ur  m';ru  in  k-ntrth.  Excep- 
tions are  found  in  the  hrond  bean  (TiWa  Faha, 
which  We)  and  Narbcifuie  v<.'tc-b  (V.  Narhiiirnfii). 
which  are  erect,  withoitl  tendrils,  and  with  leaflets 
much  Inrgi^T  than  tho  typical  vetchp?.  The  stipales 
are  entire  or  l.alf  eagittat«,  orvarionsly  notj^hod 
or  cleft,  and  in  many  sp&ciea  marked  with  a  dark 
rcddivh  spot.  Tht  flowers  aro  axillary,  few  or  in 
racemes,  chiefly  ahadea  of  pink,  violet,  purple  and 
whitv.  The  8tylo  it  aleiider  and  its  summit  u 
capped  with  a  bunch  of  hairs.  The  calyi  tube  is 
eomt'whnt  obliiiui>,  ohtn.«e  at  Uaj(i\  with  tei.ith  abnnt 
equal.  Th'e  flattiah  or  roundish  pud,  containing 
numerous  roundish  ».i'dB,  bursU  vimn  whvn  dry. 
splitting  into  twu  parts  and  sprooding  tho  seed 
widely,  RritUin  gives  the  number  of  apenii»  as 
about  120.  dcscribea  elirven  as  occurring  in  the 
northea-itorn  part  of  North  America,  and  notes  that 
abnul  twi>lv9  otimrs  occur  in  Kotithern  and  wentitm 
Korth  America, 


SJpmai  of  trtthet. 

The  three  speclee  of  vetch  nost  Dxteoeivelt 
employed  in  agriculture  arc  hairy  or  SfUMJ  velCB 
I  Vicia  ptlioia).  common  or  smooth  vetch,  or  apring 
tare  ( V.  Pttifu).  and  eiarrow-lwivM  vetch  ( I',  aapi*- 
l^olia).  They  are  all  annuals  in  the  aouthom  rtatM, 
making  their  growth  Iwtwecn  September  aid  Ma;, 
and  are  treated  either  as  winter  or  as  mmmer 
crops  as  we  go  northward. 

Hairv  or  aand  vetch  (V.  vU!»m,  Pig.  891)  b  dis- 
tinguiiuied  by  iLi  dea<4e  coat  of  gray  hairs coYcriag 


Tit.  Kl.    BaCtt  «  wtatKt  reuk  (  rir>«  rlUtMit. 

vvvry  part  of  the  plant  and  1>y  its  racamea  crowded 
with  numeron»  slender,  deep  purple  flowers.  The 
seeds  are  small  and  black.  It  hiu  aimally  atfnrdtd 
larger  amounts  of  forage  than  oCbar  well-knoini 
vet<:he£. 

Vicia  taiiva  (Fig.  892)  and  V,  anjiMttifotiit  have 
largf^r,  more  spreading  flowvr^,  borne  aingljr  or  b 
pairs;  on  the  alipulea  are  dark,  glandular  Bpnts. 
They  difTcir  in  that  tho  former  haa  obovats  or 
oblong  leafloK  while  the  latt«r  hiui  lAQsn*  and 
narrower  k-afleta.  V.  n  asuttifolia  has  black  aeed* 
and  pods.  V.  attguttif^^ui  ia  specially  v^uftble  by 
reason  of  its  greater  earltnen. 

Viria  KtHra.  the  spring  vetch,  ia  native  hi 
Rurope  and  western  A^iia.  and  waa  cultivated  by 
the  Romans.  It  waa  introduoed  into  ,\mcrica  a 
humircd  yeara  agn,  and  was  forawrly  cultivalml  in 
the  northeattoni  part  of  the  United  Stat«a,  wb«n 
in  certain  sectiona  it  haa  proved  Biiccvnfal.  It  it 
nsed  as  a  soiling  crop  in  northern  Europe  aod 
f!n.-at  Itrittan.  It  may  be  sown  at  the  rate  of  fin 
to  eight  pecks  of  seed  per  acre  in  ,4pril  or  May. 
with  a  bushel  of  nats  or  rye  as  a  narae  cmji.  ha 
aere  of  vetch  and  oatH  yiulda  ordioftrily  six  to  »l^ 
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ton»  of  grwn  fora^f.  At  prt-wnt  il  is  little  pmwo 
in  this  country  except  aa  a  winter  crciji  in  some 
pariH  of  th«  South,  and  in  the  statflsof  WashinR- 
ton.  OwKon  ami  nortln-rn  CaUforiiia.  Tliu  Alnbamn 
Stilt  ion  found  that  a  Hocceiaful  (.Tupufsprin);  vi<u.'h 
Bt'vilccd  the  Mil  with  the  proper  root  taborcii^a  for 
hairy  vetch. 

Stnllcy'a  vetch  {l'r>ia  Lmvrnmtrtkii)  is  a  prom- 
wing  annttal  leonine  that  grows  wiht  in  central 
anil  WHtt«rn  Texas.  It  is  useful  for^&rly  grazing 
in  th«  Dpring.  aii<]  xtock  srv  fond  of  it.  It  i»  hIko 
valuable  as  a  Buil  mulch  and  green-manure.  It  is 
S.ii^  to  withKtand  ilrnii;;ht.  Th$  leaves  ure  smalland 
the  sterna  trailine. 

Thus;  otliiT  iilunt?  knnwn  as  vutclita  are  Bomiv 
timcs  mot  with,  and  may  here  be  mentionL-d. 
A  wintttr  vetch  {lAithyrv*  Ai"rj(u/u«)  rw^mblea  spring 
vtfU'h  in  habit.  It  is  gmwn  in  Ihu  South  for  lalu 
fall  and  early  spring  paBturage.  It  ia  not  hardy 
north  of  Maryland.  Ibt  culturci  jii  much  thv*  iuimo 
ti  that  of  spring  vetch.  It  u  cut  for  hay  when  in 
full  bloom  anduurinl  aa  are  vowpcoA.  Pukota  vcti'h 
{Lfdua  Atncricaiiut  or  UotackM)  is  uat-d  aa  nativu 
psatar&ge  anil  hay  in  the  Northwe.<>t.  It  is  a  bnnhy 
annual.  Kldntjy  votch  (AnthyWit  VulnrrtiTin)  \»  a 
perennial  legume  grown  in  Europe  on  thin  Ume- 
Btonn  HoiUt.  It  jfivca  little  promtae  in  this  rountry. 
[S«e  pag«  30&] 

,?redinj;. -The  three  principal  vatches  all  seed 
fully,  and  if  permitted  to  mature  no  n-Aewling  of 
the  land  is  noceaaary.  Maturing  and  reseeding  of 
hairy  vntch  i«  wicari^d  eithi?r  by  mowing  th<>  mixt'd 
crop  of  vetch  and  fmall  grain  while  the  vetoh  ig 
Btill  in  the  atsKv  of  early  bloom,  a  slight  second 

nth  then  UHually  alTording  euHicii-nt  xei-il,  or 
slaying  the  harvest  until  enouKh  vetrh  seed 
has  matarwl,  thvM' smiId*  i-itlu-r  shattering  during 
the  mowing  or  being  home  on  paru  of  planu  that 
weape  the  mower. 

In  the  Gulf  )itate;«,  hairy  vetch  seeds  and  dies  in 
May,  and  the  other  agricultural  spi-civs  aevt^ral 
wcvks  earlier.  ImmDdiatvly,  the  lund  in  pluntvd  in 
other  crops,  aa  cowpeaa,  aorchum,  sweet-potatoeB, 
and  the  vetch  ftewis  remaining  in  the  ground  do 
not  sprout  until  August  or  September.  Here  the 
•Md  of  any  of  tho  agricultural  Kpecif«  is  sown 
broadcast  about  Septemlwr  on  land  previnuxly 
pinwed,  using  two  to  four  pcvks  of  vetch  seed  and 
one  bushiil  of  tieardleas  wheat  or  two  bushvls  at 
oats  per  acre.  When  intended  exclusively  for  graa- 
tng.  one  may  uho  the  above  grains  nr  rye.  For 
hay.  the  earliest  vuriuties  of  lieardleM  wheat  or 
R«i!  Ru*l-prnf(f  oaLi  are  ready  for  mowing  .it  the 
same  time  as  the  veli.'h.  Kyy  and  lieardlww  barley 
mature  before  hairy  vetch.  Turf  or  grazing  oala 
are  too  lat«  for  making  votch-and-<>at  hay  on  |)0or 
npland,  but  are  suitable  for  this  purpose  when  sown 
earhron  good  land  with  hairy  vel^^h. 

When  nwd  for  pasturage,  \-etch  must  not  he  ho 
ckuljr  gcraHd  in  May  aa  to  prohibit  wed  forma- 
tion. It  aoedn  freely,  mure  than  one  thousand  evvtia 
having  been  formed  on  a  i>ingle  thrifty  plant.  For 
pasturage,  T«tch  i:i  also  sown  on  land  not  npecially 


prepared,  for  example  among  growing  cotton 
plants  or  where  some  cultivatwTcrop  has  just  bt-en 
removed.  In  this  cafte  it  is  sown  alone  or  with 
itmali  grain  and  the  naed  covered  by  the  usa  of  a 
ono-hunie  cultivator. 

iiwnikjtan.— In  most  of  the  soathern  states,  th« 
Tfitebes  when  first  grown  require  inoculation  for 
beat  growth.  This  may  be  effected  by  means  of 
pure  cultured  from  the  laboratory  or  by  lh«  aae  of 
one  peck  to  one  tan  of  soil  from  a  field  or  ganlcn 
whftro  tho  garden  |H>a  (IMsum)  or  any  speciMi  of 
vetch  has  recently  grown  thriftily  anil  born«  tuber- 
cles. Thfi  seeds  aro  dipped  into  water,  into  which 
a  small  amount  of  this  noil  has  beoa  stirred,  thiui 
depoeiting  the  nitrogen-tixing  germs  on  at  least  a 
part  of  thvin.  Usually  a  mom  thorough  inocula- 
tion occutB  when,  in  addition  to  this  treatment  of 
th«  S1.W,  one-fourth  to  one  ton  per  acre  of  pulrer- 
ixed  inoculated  soil  iSHOwn  and  promptly  harrowed 
in.  By  means  of  inoculation  on  poor  land  where 
no  votch  had  previously  becfl  grown,  the  yield  of 
vetch  in  the  &)uth  has  often  been  quadrupled. 
[Inoculation  is  di^custiud  at  k^ngth  in  Chapt«r  XIII, 
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Vol,  1,  and  under  Ltgumft  in  the  pr(«eni  volnmp. 
Root  nnduliit  on  the  hairy  vetch  art^  nicLured  in 
t'ig.  5112.] 

harxtntins.—  Uairy,  common,  uarruw-leaved 
vetch  and  ath'^r  species  make  fair  yields  of  palat- 
able and  nutritious  haj.  The  hay  w  cureil  in  the 
same  way  as  alfalfa  or  clover.  In  the  Onlf  statm 
narrow-leavwl  vetch  Is  ready  to  cut  in  April,  and 
hairy  vetch  early  in  May.  ('utttng  should  be  done 
three  or  four  daya  before  the  vetoh  in  in  full 
bloom. 
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As  ttoek-jred. — The  retchca  are  very  useful  ns 
pastum  jilxntii,  cattle,  linniHH  tibt>ep  and  ctwine 
iMUully  eatinjj  Ihem  grwm  or  cuwd  with  avWil^v. 
Thi>rrt  nri',  however,  a  few  FeMwrds  of  animali!  al 
first  havinfi  rcfo««l  to  <>at  Vfftch.  Sown  in  Aufpint 
or  early  iJuptonilwr  oa  rich  land,  hairy  vt;lch  may 
ulTunJ  &  littlu  irriiBiiiK  '"  Ui.'c:ember  and  .laniiar.v, 
but  ordinarily  littt*;  gnzmg  can  be  cxik^iM  bofore 
February. 

VeU'h  »md?>  hav«  been  ftxl  i-xfiurimt-ntall^'  to 
cattle  with  aatiHfai-tory  ?«aulta,  Imt  they  are  too 
valunlilo  for  thin  «.■«*.  Hairy  v(»te)i  ia  also  usofol 
as  a  food  for  bwx,  and  in  the  ^outli  as  a  mt-ans  of 
suHuinj<  ftuouul  wv«tla  that  nmkc  their  growth  in 
spring. 

As  a  soil  rrrLomlnr  and  eat»r-craj>.  [See  Covfr- 
CYapf,  p.  25S.1 — All  ajwcies  and  varieties  of  vt-lch 
are  useful  fflr  improving  the  aoil  by  means  of  the 
nitrogen  which  th4'  plnnC^tnke  fri>m  the  air  through 
their  tubercles  and  store  up  in  the  vegetation  or 
in  thu  soil.  Fur  thin  reaiton,  aU<).  they  find  luw  as 
cover-cropa  in  ort-hanls.  In  New  Yurk.  hairy  vetch 
remains  gr^t-n  all  winter  and  grows  in  the  epring. 

Wtedy  character  of  uetdu*. 

Some  8|iLH'ie«  of  vytch  ari>  liVely  to  bocomo 
weed?  in  wheat-iielda.  the  seed  ri|iening  at  the 
saint-  time  as  wh<;at  and  being  ditlicult  io  Mparikte 
from  wheat,  At  the  Michigan  utiitioii  thia  habit  of 
vetehes  wa.t  iirnnoiinced.  hut  farther  north,  where 
the  seaxoQ  tA  ttw  short  to  permit  c<iinp)t<l«  maturity 
of  vetch  sown  in  the  Hpring,  and  in  thoiw  parts  uf 
the  southern  tttaleo  where  Mtlle  whoiil  is  grown, 
this  dangtr  may  be  disregardtjd.  A  part  of  the 
vetch  8ced  may  remain  in  the  ground  for  twYoral 
yearn  anil  then  germinate. 

LitenUure, 

Alalwma  (College)  Exp^rim^nt  Station,  Bulletins 
Nm.  R7,  96,  105;  Arkansas  Ksperinient  Station, 
Bullotin  No.  68;  Relaware  Rxpc-rimont  Station, 
KiilletinH  Noct.  fiO,  &l:  Moatiibchaaetts  (Hutch) 
ExperimL-nt  station,  Ilulletin  No.  18;  l.t>iii»iana 
Biciwriment  i>tation,  Bulletin  No,  72;  Michigan 
Expc«riment  Statii>n,  Bulletin  No.  227;  ML^iaiiiatppi 
Ksperimetit  Station.  Ltulletina  Noe.  20,  44;  New 
York  (Cornell)  Station.  Bulletin  No.  1D8;  United 
Stat<«  Department  of  AgricuHuro,  Parmcni'  BdII«- 
tine  Nos.  18,  102,  1 17,  and  Circular  No,  6,  Division 
of  Agroalobgy. 
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FigH.  S93-LK)ii!; :  also  Vig.  563. 

By  Jv'.  £'.  miott 
and  T.  L.  Ljtm. 

Wheat  is  a  plant  wf 
vaal  «;onomii;  impor- 
tance, widely  dii»lrjl>- 
Ut»<l  over  the  eiviliied 
world  and  having  a  hiit- 
tory  coincident  with 
that  of  the  human  rac<-. 
The    grain     is    u»ed 


Gram  in(W. 


larfr^ly  for  homnn  food,  chielly  as  food-BtnfTa 
fr<im  its  flonr.  and  in  the  form  of  breakfaat  to 
The  br-prodnctji  of  ilH  manufactar*  ana  uaed 
8t4)ck-f<jud.    Th«  grain,  whole  or  frroond,  ts 
valuable  for  8tock-f«tding. 

By  nntur>)  it  ik  an  annual,  although  caltivalion 
anil  improvement  have  modtfivd  \\a  lutbitstoa  laigv 
extent.  The  tribe  Hurdca.-,  in  which  wbeat  is 
included,  is  diittingaished  by  iU  tnany-AowMvd 
apikeleta  which  ar«  arrang«xl  alternately  oa  a  atem 
or  rachis,  thus  forming  a  spike.  The  close  relatioa- 
ship  of  wheat  with  barley,  rye<,  ric^  and  ftlh«r 
corenla  having  the  fanitiar  spike  keAd  is  readil; 
observable. 

The  eenus  Triticum  embraces  wheat  proper,  but 
inclnde.s  in  tU  bpecii'H  and  varieties  aereral  [rfaats 
dill'erine  .»lightly  in  .ilrwiurw  or  hahita  of  gnwlL 
Tliese  spei'ius  and  varieties  are  further  broken 
into  typed.  Kitenaire  atadies  of  thewt  witli 
objnct  of  clarifying  them  on  a  ratioisl  lwi~ 
been  made  by  uientista  in  Koent  yvara.  but  aa>\ 
a  K*-'nvratly  accvpti-d  arrungemont  baa  not 
fully  worked  oat.   The  classilicatioiu  odMrted 

farther  ronfused  with  the  dincinctiooa  idsob  bi     

various   markets  of  thu  world   ant)   Uie  VMS  Is 
which  the  grain  Ib  put. 

Bvfaniati  charadcTM, 

Tht  vh<nt  grain. — The  wheal  eccd  or  berry  is 
thn  pari  of  the  plant  of  grealeat  eoooomic  valna, 
It  is  alHO  thu  onr  means  of  ivproducing  tJt»  planL 
The  seed,  or  gr^in.  as  it  is  generally  callwL,  is 
a  hard,  dry,  ohiong  fruit  with  a  loagitudinBl  fti^ 
row  on  one  aide.  Tho  aeed  varies  ereally  En  siie, 
shape,  color,  hnrdnis?  aod  compMJtioD,  batntsiu 
under  all  conditions,  distinct  and  connon  cliarac- 
teriatica.  In  eiize  and  weight  it  varies  m  that  the 
number  of  grains  in  a  pound  ranges  from  8.0iy)  u 
21,000.  with  a  probable  averaite  of  about  12,000. 
It  is  obriouH  that  thu  aumbsr  of  aeods  la  s  glT«D 
quantity,  either  of  weight  or  mea»aT«,  will  vary 
aeeordingly.  VariAtic.n.<t  in  the  Ap««ifiD  srarity 
range  from  1.14C  to  1.518. 

[n  general,  the  ahape  ifl  oblong  with  one  end 
slightly  pointed,  but  in  some  typos  the  ends  of  tha 
grain  are  much  elnnffated.  the  berry  ilaelf  b«tiig 
fiatt^ni>d,  whil«  In  othcni  it  morsMarly  approM^its 
a  sphere.  In  color  there  is  a  wids  range,  from  the 
pak^r  shadi^  of  yellow  through  what  ia  called 
amber,  t«  deep  red.  Color  ia  con^idorMl  to  haw  a 
close  rtvlationship  to  hardness  of  the  grain  and  Hs 
oomjKiBit  ion. 

The  compraition  nf  wheAt  aa  reported  by  th«  UnU 
ted  States  FK'parlmont  of  AgricnltaFe  baa  follow*: 
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An  will  bo  nntod,  the  grain  eontaina  10  to  U  per 
cent  of  vrattr.  A*  &  iB»tt»r  r>f  fact,  u  (train  isi 
usually  haiKlled  atil  shipped,  the  percentage  of 
wsbr  woutil  avi;nis:«  roat-ih  higher.  It  is  well 
known  that  wliL'at  transiHirted  from  a  <lry  climutfl 
Ut  one  more  humid  will  absorb  fiv«  to  twenty-five 
percent  of  aO'litiuiiHl  weight  in  nioiNturu.  This  i» 
particularly  true  when  Bhipraenta  are  mwJe  by 
waUT.  As  whoat  is  hundlod  in  milling:  >t  i»  cuntnm- 
ary  to  add  to  it  a  considerable  amount  of  wat«r 
bufoiv  buing  procvMicd,  as  in  ita  nonnal  cuRdititm 
tt  19  too  dry.  It  will  be  aoen  that  tlio  griiin  hue 
largs  absorptive  power.* ;  and  tho  same  facUi  have 
been  observed  in  the  diirerent  maDUfacturi!]!  pro- 
da  nod  from  it. 

Of  the  mineral  elcraerita  in  wheat,  folly  onft-hnlf 
is  phosphoric  acid,  while  the  (rreater  part  of  the 
r.'muinder,  con:tieting  <){  onu-third  of  tliu  wituli.'.  is 
potiu^h. 

The  wheat  erain  li*  cbaractt.'riEfd  by  a  flmall 
embryo  or  Rerni,  while  the  percentage  of  endu- 
Bpi-nn  cnnstituUTH  a  very  iari^i>  proportion  of  the 
entire  eontenw,  the  ratio  beinj;  m  «ii«  to  ihirtw^n. 
The  embryo,  while  huving  a  hiyh  nutritivte  valae, 
it)  not  a  dusired  ttlcnient  in  the  mikimfacturu  of 
flour,  although  it  in  ntiUzi-d  to  a  cnnrnderable 
est'Mit  in  the  iirodiictioii  of  cirrtain  t*re.il  food.s 
and  always  constilutes  a  iii<iat  valuable  by-product. 

ThoemiofiporriiHP'jmposi'd  lartji'ly  of  pore  starch 
CplU  whieh  fonn  the  chiff  i-onHliHieiit  of  wluat- 
flonrastsaaltymade.  Hnwever,  itcftntainsprott-ida, 
which  by  their  urvHunci;  add  largely  to  the  valuo 
of  flour  aa  usually  propan^  in  the  form  of  baker'a 
brc;ui.  Thtae  prt>t«ids  have  been  clas.'^itii'd  as  fol- 
lows: (II  elobnlin.  (2)  albamin,  (3)  proteoBe,  (4) 
glindin  and  i^'}  clut-^nin,  Fur  all  practical  purix"M« 
only  the  laaL  two  named  are  eonaidered  in  the  manu- 
facture of  fl(uir.  Thftse  two  protoida  oombint-d  com- 
pcwe  whut  is  knewn  as  ftluten.  It  ia  the  gluteo 
eontaine'l  in  th«  starchy  parts  of  the  wheat  f;:rain 
which  diitint^uishi's  it  from  llunr  miuia  from  cer- 
tain other  cereals,  notably  com.  Corn  flour  or  meal 
is  hi^avy  and  find  len  whi'n  liaki'd  [nto  bread  ax  com- 
pared with  fto  ir  made  from  wtifst  or  rye.  Tha  dif- 
ference ia  due  t'>  the  pr^sftnr^e  of  gluten.  In  the 
Sn>ci>*«  of  br>)ad-making  the  fluur  is  ni:ide  into  a 
QUEh  by  the  use  of  watur  and  the  addition  of  leav- 
eninK'  When  rcrmtmUtion  Hc-ts  in.  or,  to  u«c  tho 
common  phraie.  the  brc.id  bejjina  to  ri.»e.  carbonic 
acid  cas  iafonr.ed;  this  is  imprb»oiiwi  in  th«  dou){h. 
which  expandK  witb  the  inlerniil  pres»>urB  and  thus 
forma  iin  open,  porous  loaf.  The  dout^h  owea  this 
•hMtic  (initity  to  tht>  pp.-flenco  of  th«  gluten. 
Gluten  can  be  o'ltaim'd  from  flour  by  washing  the 
don^  with  watvr  until  all  thestiirchv  parM  bnve 
been  removod.  The  lumo  of  gluten  tiius  obtained 
will  prove  to  be  of  a  liaht,  y.?llow  col"r.  li.'n;wioii3 
andvliiKtic,  Whendried.  itwill  besemi-tninaparent. 
and  closely  rcseni'iies  Rbie.  The  quantity  of  ghitcn 
in  flour  iit  ifnp'irtant,  biit  mor*i  d-ipendu  ftn  the 
quality.  Afl  it  is  not  easy  to  determine  the  quality 
except  by  actual  brca'l-makiaijti'HtN,  millers  usually 
Bclect  the  whc'ita  preferred  on  the  hnaia  of  the  per- 
centage of  tolat  eliiti'n  containwl. 

In  tha  manuractun}  of  ^our,  the  percentage  of 
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the  grain  recovered  in  the  form  of  tlotir  varieB 
around  TO  per  cent.  The  lowest  limit  of  the  gradea 
socurwl  will  dv[x>nd  on  tho  market.i  ojmjh  to  the 
miller.  The  amount  of  merchaDtable  tlour  recovered 
ia  aUo  governed  somewhat  by  kiic  proce-^tntxi  of  mil- 
ling. TneiB  remtiin  always  the  by-products,  known 
in  commerce  under  tha  various  names  of  bran, 
shoru,  or  middlings. 

If  a  grain  of  wheat  he  cut  into  transverse  sec- 
tion:*, the  varioiia  parts  of  which  it  tflcompoaed  will 
be  cbarly  aeen.  The  embryo,  which  is  rejitcted  in 
milling,  will  be  ahiiwn  lying  along  the  aide  opposite 
that  on  which  is  the  furrow.  Covering  the  starchy 
jtarts  of  the  grain  ar«  tti,'Vftral  layer*  of  ilbt-r  or 
husk,  also  rejected  in  the  milling  uroces.>(.  These 
tajors  aro  technically  known  aa  the  aleuronfi, 
nucellua,  tfista  and  pericarp,  although  these  blend 
more  or  Iv-is  into  each  other  according  to  tho  con- 
dition of  muturity  of  ibt  grain. 

The  irfiral  ji/fin/.— ^The  wheat  plant  is  strictly  of 
artiticia!  d^^^^r  and  habiti.  Thiit  i»  w^ll-IDaB- 
trate<l  by^j^nuire  of  its  growth.  It  is  probable 
that  if  culLiv.itinn  tshould  ci.'asi*  for  even  a  few 
yeara  tho  pl.int  wonld  p<>riah  from  the  face  of  the 
(;urth.  Undi.-r  normal  conditions  wheat  cnmpU-tes 
its  round  of  growth  within  tho  limits  uf  each  recur- 
ring season,  ft-eded  in  the  spring  it  will  mature  a 
crop  in  twelve  to  twtrty  ww'ka.  according  to 
season  and  variety.  Its  nature  has  been  so  adjusted, 
hnwuver,  that  what  are  called  fall  or  wint^ir  varie- 
ties are  cultivated,  to  a  large  extent,  thronghout 
much  of  tile  prodocing  area  of  thv  world.  Theae 
varieties  are  euilirienlly  hardy  to  withstand  the 
winter  sttason.  and  when  plant«;d  in  tbt-  fall  will 
mature  the  following  year,  one  to  two  months 
enrlinr  than  those  B««iJed  in  the  spring.  There 
is  relatively  no  variation  in  the  dilforont  typoa  and 
varieties  bo  far  as  manner  of  life  and  (growth  are 
concerned. 

In  germinating,  the  need  or  grain  of  wheat 
throws  out  a  whorl  of  thrix- temporary  root«.  With 
the  dcrolupmcut  of  the  stalk,  which  immediately 
takw  place,  .'widitional  whorU  are  thrown  ont  at 
each  nijde.  The  permanent  st^t  of  roots  will  be 
found  near  the  surface  branching  outward  and 
downward. 

if  the  wheat  has  been  planted  deep  the  stalk  nay 
oxhauat  ileclf  in  Teaching  tho  aurface.  ami,  in  the 
case  of  alternate  freezing  and  thawing,  the  slender 
thm.id  connecting  the  tiny  plant  at  the  surface 
with  till!  parent  seed  may  be  separated  too  soon 
and  the  vitality  of  the  plant  be  endangered.  Tbe 
rcmu  of  thvv  growing  plant  mnyp^'im-'tratotoadopth 
of  foiur  feet  or  more,  a  fact  which  is  somewhat  con- 
trary to  the  common  opinion. 

While  tho  stems  of  the  wheat  are  hollow,  it  is 
not  unusual  for  them  to  ba  mor*  or  low  filled  with 
pith. 

[n  winter  rarintiea  the  stnlka  of  the  plant  do 
not  ri^o  above  the  crown  of  leaves,  whioh  are  lira* 
produce-!,  until  the  advent  of  spring.  The  mat  of 
blades  which  covers  the  ground  serves  tho  useful 
purpose  of  protecting  tho  plant  throughout  the 
dormant  perioil  «f  ih^  wint^^r  suTaaoo. 

Daring  the  early  growth  the  nodes  are  close 
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(Dsether,  but  soon  the  wheat  b^jprs  to  joint  or 
"wioot"  and  the  stalka  grow  rapidl}-,  while  tho 
itpncL-  botwL-vn  thi:  nmiM  mcr<iu»Ci«  until  the  full 
height  of  the  plant  is  nttained.  The  raUKe  of  the 
height  vsri«!>  from  two  to  «ix  ft-*t.  and  lh<?r<*  doea 
not  appear  to  be  any  close  relationship  between 
thli  hftij;ht  of  straw  anii  thi'  yield  of  gniin.  Tlio 
less  moisture  in  th^  soil  the  smaller  the  proportion 
of  straw  to  grain.  A»  the  plant  sttuinn  duvdop- 
menb  the  spike  pu-shtrs  u[>  until  it  nsc«  altove  the 
KTowth  of  foliage  b«!aw,  and  a  mattira  Held  of 
whisat  shuw9  a  unifi>nn  «urfiic^  uf  erect  spikes. 
At  this  stage  of  growth  the  ieavoH  at  the  Rurfaca 
of  the  ground,  tng^thi^r  with  thoiw  nttnchoil  to  oueh 
node,  wither  and  full,  the  whole  plant  ttirnlng  & 
golden  yifilow  cnlor. 

The  ability  of  the  wheat  plant  to  tiller  or  utool, 
throwing  up  additional  Htalk.'t,  in  a  niarki'd  chnruc- 
teristic.  U  often  of-t'urs  that  sut^h  «tuols  may  show 
twenty  to  even  one  hiimlred  at.ilks  strirtinjj:  from  a 
single  grain.  ThiK  hnbit  of  til^^^^s  ;;ovenied 
by  the  variety  and  also  may  b^^^^^^  by  the 
climatic  conditions  of  tho  iWiaBon.  It  will  readily 
appear  that  what  ia  called  tho  "atand"  of  wheat 
inay  dfipend  in  a  lari^  meatiure  on  tti«  fni-Uom 
with  which  the  plant  ruay  at'iid  up  these  addi- 
tional shoots. 

The  i/iAai(  htnul.^X  discuesion  of  the  variations 
existing  in  the  different  types  of  wheat  as  shown 
by  a  itndv  of  th&  spikeor  hi^nd  will  bi>  givi^n  und'^r 
toe  elaasitication  of  varieties.  A  somewhat  ti.-ch- 
oioal  dettcri ption  nf  thu  hvad  in,  howevi^r,  nectsaary 
in  order  tu  maki;  cli^ar  many  refereiicu»  in  this 
srtlcle.  The  ili-stription  given  is  condenj^fid  from 
Dulletin  No.  7,  liureau  of  Plant  Industry,  United 
Static  Department  of  Agriculture,  p.  9. 

"The  flowering  and  fruiting  cluster  at  tho  sum- 
mit of  the  stem  of  a  whe^t  plant  b  called  the 
'head' or 'spiki;,'  Tht;  part  of  tht-  Btuni  running 
throDgh  the  spike,  on  which  tho  flowers  or  kernels 
are  hornv.  i*  cillt^d  the  'rachis.'  The  rachis  ir 
divided  by  a  numlier  of  joints,  or  nudi>»,  and  at 
thoHo  nodai  on  alternate  sides  of  the  rachis  are 
attached  the  spikelet*,— tha  Boveral  gmntl  iwcond- 
ary  spikes  which  together  with  the  rachis  make 
ap  the  spike  proper.  The  short  branch  running 
tRrcingh  each  splkelet  is  known  as  tho  'rachilla.' 
InserU^]  on  the  rachilla  are  M^vfiral  concave  scales 
which  are  called   tho  'glumtMi.'    Th«   two  lowest 


n,  is  subtended  br  a  single  glutne,  known 
the 'flowiTing  glume'   Each  fluwenng  glame 
a  longitudinaT  nerve  which  at  the  suminit  exttniU 
into  n  iiroroimtnt  'awn 'or  'beard.'  Oa  lbi»  inser 
or    created    side   of    the 
prain  or  twrry.  filling  it 
vnry  eloMuly,  and  more  or 
less  hidden  from  view  by 
the    flowering    glume,   is 
borni!  the  'palea'  or  'palet,' 
a    thin    scnie    with    two 
nerves.      The     flowerleiw 
and  flow)<ring  glnmi'S  and 
the  palet»  are  spuhen  of 
collectively  as  the  "chaff*." 
In   Fig.  893  is  shown  a 
floret  enlarged. 

In  many  varictiM  th« 
outer  glumes  have  their  aoifaoeB  covered  with 
tihort  soft  hairs  which  gin  thfl  Iwads  of  wbe4t  a 
velvety  api>earance.  This  velvet  or  fuzz,  white 
pTesi-nt  in  many  very  productive  types  and  varie- 
t'w\  \it  n<->t  conitidorod  by  growers  a  desirabh 
characterifltic. 

It   would   t«  eavy  to   Duike  a  clanificstiOD  of 
wheat  based  on  the  striking  differeDoea  of 
spike,  and  to  some  ext*^nt  thmte  are  considered. 
Kuch  divitiiun  can  hardly  tie  said  to  bare  a  botaaicil 
biufia. 
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Production,   (T,  L.  Lyon.) 

The  report  of  the  Twelfth  census  of  the  rnltrf 
StaUfi  fttaks  that  in  the  ducadc  1890  to  1900.  the 
art:i  planted  to  whttat  in  this  rountrj  incrtassd 
from  ;U.571l,514  acri-s  to  52.;'>88,5T4  acres,  or  56.6 
per  cent.  In  the  preceding  decade  then  bad  beea 
a  decrease  of  5.2  per  eijnt.  The  acreage  rRport«d  la 
1900  was  48.4  per  cent  trre^ter  than  that  of  ISSOl. 

The  increaev  in  production  of  wheat  haa  beta 
about  proportional  to  that  of  acreage.  The  iBrpHt 
yield  in  this  country  for  any  one  y«iar  via  748 
million  bushWit,  produced  in  190).  T)m  jr{«M  per 
acre  for  the  last  three  decades  has  remained  pne- 
tically  th«  same,  hot  Ihii  valne  per  boiA*]  aal 
coaaeqtiently  per  aero  has  steadily  declined.  Tba 
cotit  of  producing  a  bufhel  of  wheat  baa  GlwviH 
decreasol  in  amount.  Thttsu  fact«  arv  brmtgbt  oat 
in  the  following  table,  taken  from  the  Swtiatioal 
Alwlract  of  th«  Dnit«d  St«l«a  for  1906: 


(               Tur 

Ara* 

ftodnrilon 

Farm  vaJVA.  Dm.  t 

ATtn«»rl«l4 
par  Mciv 

ArvTMcfUW 
ralo*  D«r.  t 
P«rbuk>l 

1870 

IWO 

AerM 
18>92^»1 
37.986,717 
a6J»7,IM 
42.49C,38& 
4T.30$,8g9 

BuahcU 
235.884.700 

438.M&.a6a 
89P.2fi2.000 

736,260,lff0 

Dnllon 
???766.9fi9 
474,201.850 
334,778,678 
a23£a5.l7T 
490,3S:!.TtXI 

badida 

12.4 
13.1 
11.1 
1?„.1 

1^ 

OnM 

95.1 
6lJ>fl 

and  outermost  of  theec  contain  no  floiren  or 
kernels  and  are  deeignntcd  as  the  '  6o'werlf)ti3 
ginme:*.'  Above  them,  arranged  alternately,  are 
borne  the  flowers,  rarely  less  than  two.  or  more 
than   live.    Each  flower  and.  as  It  matnres,  each 


The  Unit«d  Slatoi  leads  all  couBtries  in  tba  pt 
duction  of  wheat.  The  other  larg^vbeat-prodvcuc 
conntrios  are  Ruxsta,  India,  mnce  aM  Avatria- 
Hungary,  while  Canada  and  the  Argentioe  Kcpnbtie 
are  rapidly  increasing  their  outpoC  Eorope  la  stiU 
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tho  Eargiiit  whiiat-producur  of  any  cMiilincnt,  raia- 
itift  nearly  twice  as  mach  aw  North  ami  South 
Amfriea togH-ther.  [For  tahles  of  "Yielda  of  Wheat 
by  CtinlinenU,"  twe  page  4S6.] 

During  the  last  fifty  yeam  there  has  Iwen  a  con- 
stant movement  of  th*  codIlT  «f  wh.-iH  [•^•liuction 
from  ea«t  to  went  in  the  United  SUitf.s.  Thin  haH 
proci-udtTi]  muich  muru  mpidly  than  h<ki  thu  cunti^r 
of  population.  In  ISiJO,  New  York  waa  one  of  the 
gTi'.-it  wht-at-prixIiiiinK  staUot, and  the  Geiii.-j«"e  val- 
ley was  the  greatest  wheal-f^rowin);  rt!i;iiin  in  the 
country.  Since  that  time  the  wheat  prwluction  of 
New  York  hnit  d<?crcn*cci,  accoHJng  to  the  Twelfth 
censuB  report,  over  ^,U0O,U00  bushels,  and  ita  pro- 
portion  of  the  total  crop  baa  douUncKl  fmni  13.1 
per  cent  to  1,6  per  cent,  while  the  foar  rtatea 
which  now  produce  the  most  wh^eat  were,  with  the 
«xc«ptLun  of  Ohio,  Htill  uiiiiettled.  The  Intter  slati) 
waa  also  at  one  timo  the  leader  in  whi'al  produc- 
tion, and  tho  rich  Miami  vnlloy  iiucc«cd(^<l  tho  Gen- 
eeee  valley  as  a  wheat  reRion.  But  while  Uhio  is 
still  a  lariiie  producer  of  whc-ut,  ito  rvlutivi:  produc- 
tion hae  declined  from  14,4  per  cent  to  l.H  per  cent. 

Southern  WLtoonsin  and  northern  lUinoi!*  waa 
oncv  iht"  gmni  whi-aUyruwing  r«t,'iun  of  the  cotin- 
lr>'.  hut  thia  was  again  superseded  hy  Minneaota 
an<i  North  Dakota.  For  thn'  liLtt  ft^w  year*.  Kanwis 
hftn  been  pr»da'Cinc  more  wheat  than  any  othe^ 
8tat«,  It  av«ma  probalile  that  the  f;reat  plains  arixi 
of  wMtvrn  Kansiut  and  Nebraska,  and  of  eustern 
Colorafioand  Wyoming  and  lierh-ip-s  northern  Texas, 
is  to  bo  ihi'  neit  iirt'iit  whoat-growinjr  region. 

This  gradual  shifting  of  whi'at-production  in 
some  of  the  wtiDnt-growing  states  {»  brouf^ht  out 
in  th^  following  table  ( from  tb«  Statistical 
Abatract,  1906); 


In  Canada,  the  production  of  nl)«at  has  shown 
a  rapid  increase.  In  1871  (Cunuda  Yearbook.  1905), 
thf  total  rejKirtai  production  was  l(';j2S,87S 
bushelB:  in  1881.  it  uaa  32,350.269  bnnhvls;  in 
1831.  42,223,372  bushels;  and  in  1901  it  had 
ronchwl  5.3,572,368  bushola.  The  acreago  in  1S91 
was  2,701,246  and  in  1!H)1  waa  4.224,542. 
Ontario  and  MftniUibu  had  much  tbu  larjci^t  out- 
put, Tho  prodaction  by  provinces  for  1901  was: 
Ontario.  2S,418.H07  bushels;  Manitoba,  18.353.(113 
bushels;  the  TerriUirio».  5,lU3.972  bushels;  Que- 
bec, l,96K,aa'i  buwhBla:  Prince  BMward  Island, 
738,679  bnshpls;  New  Hrttnewick.  381.699  bushe-Is; 
British  Columbia,  359,  tl'J  bushels;  Nova  Scotia. 
248.476  buehL-ls.  Ab  showing  further  tho  ndabiva 
importance  of  wheat  in  the  different  provinces, 
the  avL<r.iK9  production  per  farm  in  19(11  is  jjiven: 
Canada,  117.75  busholii:  Manitoba,  57lj.92  bushelx; 
the  TitrritoriiW,  22'^.7S  bUHb-Oe;  Ontario,  153.21 
buahclft;  Ijritisb  Mombia,  fiO-Tl  bu*hnln;  Prinna 
Kdwarci  bland,  &G.12  bushels;  Quebec,  15.11  buah- 
cIh;  Nuw  Brunswick,  10.86  iuttbcltt;  Nova  Scotia, 
I>.2.t  boshelB. 

Tj/jM-*  urifi  mriftifs  of  wheal.   <Fig8.  894-901.) 

rorealistit  as  well  as  practical  producftra  of 
graina  aro  gradually  losing  sight  of  thaw  cla^ifi- 
catioQS  of  wheat  which  are  baaed  on  purely 
botanical  pointtt.  While  not  fuiting  to  rtcoi^nizo 
the  acientitlc  value  in  Huch  analytical  arrangementa 
of  the  various  dlfTerenctw  discovt'red.  they  indina 
mure  and  more  to  a  study  of  those  influences  of 
aoil,  climate,  tnoii^taro  and  ('uUivntion  which  ara 
nnw  recognized  as  being  thu  real  cauHoi  of  tha 
existinj;  diffcr^ncoe.  and  to  classify  vari«tio«  on 
B  gwgraphicul  rather  than  botanical  buis,   Nol- 


N«wYork.  . 
WiMnnaiti .  , 
niinoU  .  .  . 
Hlanoaota,  . 
North  OakoU 
Km»m  .  .  . 
Nebraska  .  . 
Texas,  .  .  . 
Colorado   .   , 


12,146,200 

28,115,-iOO 

62,302,900 

SSJ130,&0<) 

♦11.460.000 

31.24S.000 

18300.000 

4,178,700 

1.598,200 


188S 


10,566.000 

iG,e6e,ooo 

10,683,000 

34,286,(K)0 

"27,9i:i,000 

11.197.000 

19.828.000 

6.117.000 

2,3^.000 


leoo 


9,288.000 

13.096.000 

18,161.000 

3R,S&6.0OO 

"40,411,000 

28.196,000 

15,31&.0OO 

3,675JOOO 

1.777J»0 
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7501,069 
8,616,218 

iy,06fJ.712 
fi5,5*«,iRn 
61,007.710 
22,yiS..''i«6 
U,7ST,024 

z,oai.fi4o 

^806,260 


t«00 


«.4d6.166 

13.166.5U9 

17,9a2;0G8 

S1.509,2&2 

tl3,lT6,ai3 

82,488,666 

24.801,900 

t2339K.9IS 
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WM 


fl,ftM,180 
4,61M),«13 
S8.&3&.900 
&G,80U>91 
77.896,000 
t<],830.611 
62,288,692 
14,IM,t88 
6,266.638 


■InrliKlInc  I4«intb  DiIiaU, 

Tho  twvcn  states  having  the  highest  production 
of  wheat  in  11H)6,  were:  Kansus,  81,880,611  buah- 
ela:  North  DafcoU.  77.896,000  bufiheU;  MinnesoU. 
65.801..';9l  bushels;  Nehraaka,  52,288.692  bushels; 
Indiana.  48,080.925  huHhaU;  Ohio,  43,202,100 
Sooth  Dakota,  4I,955,4U0  bushels. 


withstanding;  this,  a  statement  of  the  botanical 
n-laliun^hipa  baa  a  proper  placet  in  thia  connection. 
Bolanieal  elaxnificaiioa.  —  Thii  clasai  float  Sun  con- 
cetleil  tn  be  thi>  most  acceptable  \»  that  made  by 
Hackel.  and  thL>  uutline  here  given  la  that  arranged 
fay  Hunt.   IThe  Cereals  In  .\merica,  p.  4S.J 


Tritlcmn. 


rmonococcnm  (1)  Binkora. 


aadvum 


^lta(2l  Spelt. 
(liRoccom  (3)  tCcnmeT, 


'.tonax 


Poloaleam  (81  Polbh  wlwat 


{rglgaru  (4)  oonnioii  wheaL 
DonMcUiD)  (61  Clob  or  ■qaarc-faaad  irbpaC 
tvetdon  (6)  poulard  whoat 
ilnnim  (7)  dnnm  wh*at. 
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Thn»-foiifth» 
lUktunl  bU*. 


It  will  bo  DOlcd  frum  ibc  al><iv«  iitui  there  ore 
eight  t^'pes  racosnizid  an  inemU;™  uf  this  great 
family.  Somti  of  the«e  ar«  very  cl'is^ty  mlateil, 
while  oth^n)  are  bo  dbtlnct  as  t4>  refusu  tu  ri<|in)' 
Aaaa  by  crww-fcrtilizatian. 

(Ij  Einl:urn  {T.  mffnoMWum),  Fig- 
8!M. — This  spfciett  ol  wheat  has  no 
English  MniTalent  ior  the  German 
nnine.  nnr  has  the  plant  bc%n  f;r«wii 
eic«|>t  in  an  (•xiwniiivotal 
way  in  the  LTnit«d  States.  It 
miwt  Bparly  ap|jroaehM  the 
aflanmed  vilij  f'>rma  of  wheat. 
The  plant  gruwo  una  ami 
oni.'-bnif  to  thrM  feet  in 
iLcight :  the  leaves  are  nar> 
ruw  and  ht^vy,  al«in  slender 
aitd  atilT,  in  color  brownish 
gr«in.  The  hcitA  is  much 
flatt«ii^,  compact,  and  hi.iv- 
ily  beardi!(l,  thi.-  ^niin  he'tas; 
compresHiH)  until  it  ehowH  an 
;iii;:'il;ir  form.  Kinkom  has 
y<  I  Ii.kI  iiu  pTMcticcil  V»Iliv 
for  the  Amprk-an  farmer. 

i'i)  Sjirtt  (7.  taiiivim,  var. 
Sprlfa)  fiK- Sii.'i. -Thifl  is  a 
vi-ry  ancient  f'.irm  of  whoat 
anJ  hais  Imcn  cultivated  fur 
cpiiturruj*  in  Europe  Jiiid 
Africa.  While  atill  imiwr- 
tant  in  »omn  Knrwiman  roun- 
triuH,  it  hai;  Ih/i'u  rL'[>]ucL'd 
laTtr^Iy  by  oLhur  ivj*^  of 
nhcat.  It  KTows  t»  tiio  uKUul 
hi-ight  of  till.-  wlnat  plant, 
according  tu  variety  unci 
local  coiiditinns.  In  many 
varietiwi  tt  wmild  apix'-ir  at 
fintl  gknua  to  he  one  of  the 
wheats  in  o»mmon  nne.  An 
examination  of  the  spike  will 
T<!veal  ttie  reaaoas  for  ita 
dielind  class! lication.  The 
s[»ikelet«  do  not  break  off  of 
thri  nu^hi.tand  l^iive  a  eicuik- 
sha,|ie(l  terminal  lu  the  stalk, 
aa  in  the  case  of  common 
wheat,  but  tht-y  hold  to- 
)^;ther,  aad  in  aeparatins 
from  thu  ruchia  a  purt  is  broken  olT  und 
remainfl  attached  tn  each  epikelet 

(3)  Flmmtr  (T.  talirum,  var.  diroeeuwi). 
Fig.  S96.— This  i*  uften  confuted  with 
Cpolt  !ind  not  <-a:iily  ditttingiiiahed.  The 
•temn  nr«  usually  pithy  »n(l  leaves  covered 
with  velvety  huini.  The  beads  aru  flat- 
tcnLtl.  Ivro-rowctd  and  boftrdod.  Of  the 
three  tyjioa  mentioned,  emmer  prohahly 
fa  better  adapted  to  dry  regions  where 
nriag  grain  ia  usually  grown.  It  Ja  vslu- 
iDto  as  food  for  atock. 

(41    G^mnum   whtat  (T.  uiHiiim,   var. 


world  where  irhtat  is  prwiaceii.  Cloacly  akin  tu  it  is 
(5)  CYufc  vktat  (T.  ulimm.  var.  eompattum).  Flu. 
S^.— Thia  suWpecieR  baa  •  afaart.  compact  hoad, 
and  is  tlia  common  wheat  of  the  F^Miific  coast 
region,  sa  well  as  of 
Chile  and  a  few  other 
countries.  Tbc««  Club 
wheats  are  chiefly  of 
spring  varieties  and  dif- 
fer   from    the 

common    aorta 

principnlly    in 

color  and  soft- 

nu38  of  gmin, 
(fl)    PoiUard 

{T.  tatirvm, 

var.fMrjjiJuHi). 

—ThU  is  grown 

in  the  McdiUir- 

ranean  region, 

and   is  difttia- 

guisbcd  by  its 

broad    head, 

sliort  brlitling 

bc^at^andiilin 

etrHw.  Tho  va- 

rifly  known  38 

BL'V'un  -  headed 

or     Gg>-ptian 

v^lii-at  belongs 

to  the  sub-ap^ 

ciea,     Toulard 

wlitiat  is  much 

like 
iT)     Durum 

ii-hwt  [T.  Ktii- 

vum.  vnr.  rfitr^ 

«nil.  Fig.9O0. 

— Thia  is  often 

referred   to 

aa  Macaroni 

wheat,   since 

the  Hour  frcm 

which  is  Riiiii- 

ufiictiircd  this 

and    aimilar 

products  is  produced   from   this  wheat 

Liurum  wheat  growa  ta.!),  and  its  broad, 

smooth  leaves  and  bca^'ily  b«ard«d  heads 

attract  attention.   It  is  easily  nistskvo 

for  liurley,  which  it  much  rfcteiubles.  Xht 

grains  are  large  end  pointed  at  each  esd 

and  at- mi-trann parent  since  Uh  grain  has 

less  starch  than  common  whesL 
"Durum  whejit  has  been  imparted,  tested 

and  distriWn1«H  by  the  Ulited  States  De- 

jiurtmciit  of  Aitricultore  asd  the  asricvl- 

tural  experiment  stations  of  a  aumlHr  of 

states  within  the  last  ten  yean?.  To  a<mt 

exti.-iit  v.irictie*)  of  durum  wheat  had  bees 

grown  previous  to  that  time  ondsr  tbe 

name  of  Goose  whsat,  but  had  never  at* 
Bpdt        tained  much  importance,  owing  to  a  lack 


Pil.V».     ShWtfcM<«IM. 


Fl«.  B*S. 

raliiare).  Figs.  897, 898.— This  is  lh«  com-  ^'":T£""'r^!?£*tl?*"'  "'  '™°'*''«^K*  '"  *^^'  eouatry  rcgimJiBg 

"Zm  iim!  "         itA  value  in  coouneroe  and  manufacture. 


moD  type  c^  wheat  grovm  all  over  the 
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Thruui;h  the  efforts  of  these  national  and  state 
iniititiitiflnA,  a  ready  mnrkot  for  durum  wheAt  han 
Iwcn  dfvclopiid,  anJ  the  product  b  now  export«d  to 
Kurnpe  in  brtit-  t|viaiititieri,  and  »\m  utnirrf'<l  in  thin 
ccmntrjf  fi.ir  tliL- itianufiictiirc  of  macaroni,  Bpaghftti, 
and  the  Uke.  and  for  btendtnir  with  softer  whiats  in 
thy  millirifi  of  flour,  riuring  IIih  st^ason  of  19<)6,  a 
crop  of  BO.ttUU  liu»hela  of  durum  wheat  was  prw- 
dacod. 

"Tke  qualitiM  that  give  value  to  durum  wheat 
ar«  it«  aliilily  to  withnUnd  dn^ught  and  its  ruciiHt- 
aiicc  to  rust.  It  is  bciag  grown  now  in  regioas  of 
lisht  rainfall,  under  which  cdriilitinnti  it  producoH 
lart^r  yiolils  th.i[t  any  other  spring  variety  of  wlieut. 
It  hua  not  ao  far  proved  mon?  productive  than  winti^r 
wheat,  and  conR«iin\ntly  hns  no-l  takon  a  placfi 
anions  the  crops  of  the  winter 
whtjit  rogivn. 

"t>onie  varieties  of  darum 
wht^iit  hav«  priiviid  siilficii'ntly 
hardy  to  livt'  through  the  wiii- 
ter  in  .soiitbftrn  KannnH,  and  by 
BDlection  of  hardy  individuals 
its  production  will  donbtlewt 
boextcmied  norlhwiird.  It  has 
been  grown  a«  s  winter  wheat 
En  an  txperinii'nta)  way  at  lh« 
Nebraska  Kiperimetit  Station 
for  three  yonra.  If  it  can  be 
/.  d(?ve!opt»d    into    a   Huir^iuful 

winti^r  wheat  it  will  doubtleiM 
replace  thu  com- 
mon varieties  in 
much  of  the 
groat  piaina  n>- 
gion.^  CT.  L. 
Lyon.) 
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(S)  i'aluh  wkMi  {r.  P/^onieum).    Fig.  901.— The 

PoliRh  wheat  i«  charaotoriMid  by  having  the  pal«a 

of  the  loweat  How^r  half  ae  long  aa  the  (lowering 

glumci,  while  thi?  out^T  glumes 

equal  or  exceed  in  length  the 

flowiTing  giiime«.    This  wheat 

may  have  nwme  value  fur  arid 

climatcis,  but  is  not  productive, 

Tho  plant  ii*  sometimes  {■iillod 

Uiantor  Jerusal>:in  rje.because 

of  the  rteem  btiincc  of  tlio  cwds 

of  the  two.   It  can  be  ti^d  for 

the  making  of  macaroni.   It  i« 

grown  inBoulhtrn  Kiirope. 
Geagraph  teal  elamiji  ration .  — 

The  United  State*  Dep.-»rtment 

of  Agriculture,  in  ]H'X>,  miufi: 

a  collt^ction  ot  nioru  than  ono 

thon.'iand    napposedly  distinct 

varivtifK,    but    aftiT   tMttiog 

these  for  several  years  it  was 

found   that  vol?  many  Wern 

identical  and  that  only  one- 
fourth  of  the  number  wer«  of 

any   value   to   tho   American 

growers.  It  will  be  readily  an- 
d«rBtood  that  a  Hini:le  variety 

grown  under  the  wide  range 
of  olimale  and  varying  condi- 
tions  which  are  to  be   found 

in  thi«  country  would  in  the 
conree  of  a  fvw  generations 
show  widely  differing  charac- 
teristics. Few  cultivated  plants 
UTQ  m  suiuieptJble  to  ouch  in- 
fluences. 

In  ht.-i"lta'iis  for  the  Improve- 
ment of  American  Wheats, " 
Carlpton  divided  the  entire 
rountry  into  districts  accord- 
ing to  the  general  character 
of  thu  erainii  produced  in  «ach. 
A  atuuy  of  these  districts 
rovoah)  the  fact  that  the  ra- 
riotiefl  usually  grown  in  any 
one  given  station  will  all  pos- 
seflB  so  nearly  thu  Hame  raluca 
38  to  warrant  their  cla.<isilica- 
tion  together  and  thus  give  th« 
product  of  each  district  a  dis- 
tinctive chnracUtr.  According 
to  the  grouping  we  will  hav« : 

(1)  Thu  jwfl  wh^at  district* 
including  mainly  the  New  Eng- 
land and  middle  ntatf^a. 

(2)  Si'ini'hanl  wiiiti.-r  wheat 
district,  including  the  north 
central  ittate«. 

(8)  Tho  south<tm  dirtrict,  in- 
cluding the  northern  part  of 
the  aouthern  etates. 

(4)  The  hard  spring  wheat  district,  Including 
the  upper  Mixstssippi  river  basin. 

(5)  Th«   hard    winter  wh«at  district,  inclnding 
parts  of  the  mUdle  statw  of  the  plains. 
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(6)  The  dorum  wheat  rr(:i«n,  incladinj;  partA  of 
the  souGhern  etetes  of  the  pluiiu. 

(7)  Th«  irricated  wheat  diHtricb,  scattered  over 
the  Rocky  mountain  n>giun. 

(8)  The  white    wheat   district,  including    the 
lareer  part  of  tho  Pacific  c^rurt  statt-j". 

rhis  claseificattOQ  recoeiiUKS  certain  qnaltlics- 
tions,  chiL-r  amone  which  aru  color  of  grain  and 
percentage  of  glutt-n.  which  fwrm  the  huei*  of  the 
arranueinent.  Sinoii  thftsfijualifirationssre  larK^ly 
nKvclvi  by  ih'*  particular  section  of  the  cciuntry 
where  the  typea  are  produced,  it  i»  a  fair  inference 
to  i<]»^nk  of  Ptich  a  cln&tihcB- 
tion  aa  a  Reographical  one. 

From  »iich  a  study  as  the 
above  it  can  readily  be  aecn 
that  there  is  no  single  Tariety 
or«V(^n  type  that  can  be  8ug- 
pL'Kted  aa  tho  heat  for  the 
whftk'  country,  and  pvnn  if  a 
aingle  variety  were  universally 
adoptud  it  wvuld  be  hut  a  fuw 
yenra  until  it  would  be  fuund 
an  varyinjt  in  character  aa  the 
many  sectiwis  wKery  grown. 
So  m.irkiii  is  this  that  markets 
have  hi'tm  crvat^'d,  anil  with 
the  opening  B[>  of  new  areas, 
producing  grain  of  unudual 
character,  the  milling  industry 
bo:^  at  time.s  nndergone  a  com- 
plete change. 

The  ;*rWitdwTi  (^  vanities. 

The  greater  numht^r  of  the 
common  varieties  of  wheat  arc 
the  result  of  chance  rather 
than  of  any  tucicntific  effort 
for  improvement.  Wheat  is  a 
aelf-polliiiating  jdant,  and  bo- 
cause  of  this,  rarely  faiU  to 
roproducft  tme  to  it«  charac- 
teristics. As  every  grower 
knows,  however,  there  will 
occnsionaUy  apjiear  a  new  or 
even  unoHUal  farm  in  a  held  of 
grain  which  may  or  may  not 
reaemhle  the  variety  among 
which  it  may  be  growing.  Such 
forms  are  kno«'n  as  "uport*," 
and  are  tho  re«iil  t  of  accidental 
croBses  betwfcn  plants  of  the  Humc  or  dilfcrcnt 
varieties.  It  is  probable  that  these  occur  more  f  re- 
qui'Qlly  than  they  are  dtscuvHred  and  that  cloi^e 
obiorvation  would  reveal  many  new  and  superior 
varietiM  that  are  never  iAolnt«(l  and  r^tprodnci'd  aa 
distinct  varieties.  Without  doubt  the  great  major- 
ity of  our  commonly  known  whuaU>  have  thua 
griginated.  and  it  is  only  within  a  comparatively 
TW*nt  ]»riiiA  that  what  are  Itnow^n  as  "pedigree" 
or  scientifically  produced  varieties  have  bma 
placed  in  the  hands  of  growers.  Every  wheat- 
growing  reginti  of  the  world  haa  l)««n  explor»d  for 
the  best  varivtietf  it  waa  able  to  produce,  and  it  ie 
aafo  to  eay  that  few  promiaing  varietiuo  which  can 
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be  found  anyvliero  remain  to  be  tvatedi  Ttst 
impruvement  to  tJie  wheat  crop  has  thoa  resaltnl, 
particularly  through  the  introduction  many  jmn 
ago  o(  what  are  known  m  Mediterraneaa  varwtiei. 
With  the  reaching  of  tho  limit  of  ptMsible  improv*- 
ment  by  this  moatu>,  atu-ntion  ia  beisg  Bor« 
directed  to  the  artificial  prodoctioo  of  iicw  varie- 
Hiss  and  Uie  future  tmprovftnurnl  of  wheat,  for  par- 
ticular  purpoaea  as  well  aa  increaaed  yield,  will  be 
secured  oj  tfawa  meanit. 

As  has  already  been  proved,  the  vaneties  intro- 
duced from  foreign  landfi  hova  bc«n  foond  to  bi 
moi<t   valnablo  for  prodncing  new   varietieiaj' 

croasing.  These  wheala,  coming  aa  thi;y  do 

thutMi  regions  near  the  original  habitat  of  tftfl 
wheat  plant,  are  found  to  have  many  at  the  very 
featurv^  it  ts  desirable  to  repruduca. 

A  study  of  the  needs  of  any  region  is  alwajn  tbe 
Rrat  requirement  when  newcreatioQ.<i  are  to  M  pro- 
duced. If  the  region  nacd»  a  hardier  variety  or  Aae 
able  to  withstand  some  insect  p«st  ordi^irase ;  if  it 
needs  a  stitFiT  sLruw,  vr  a  head  leew  likely  in  ahat- 
tev,  the  proper  combinationa  roaat  be  nada  to 
secure  these. 

The  second  natural  step  will  be  the  atsdj'  of 
those  variutieft  which  may  show  the  deairad  duitso- 
t<Ti»tic8.  It  i»  not  alwny»i  Um  eaae  that  a  |Nfffci*t 
combination  will  reanit  even  when  theparenta  with 
which  the  croiwing  is  elTocted  proacat  tho  dcatn^ 
characteristics.  Tno  resnltaat  croea  may  idiow  a 
weakt-ning  instead  of  a  atrengthrnloi;  of  aocne 
dosired  quality. 

Rigid  ."^election  it  tha  third  stop  which  must  tol* 
low  hybridization.  It  is  not  s  dnSenlt  thing  arti- 
ticially  to  produce  new  wheata,  bat  the  nU  t«k  I* 
found  in  selecting  those  of  valae  and  gnnring  then 
trno  to  the  type  ftecureii. 

The  good  resulta  aecurwl  by  cross- fertUixing 
wheats  in  nnler  to  produce  new  Tariatiea  art 
numurouK.  Among  thif«e  which  atmoel  alwajrs  fal- 
low, are  two  :  increased  vigur  and  greater  prodac- 
tivcn«ta.  On  the  othor  hand,  *o  great  is  tho  aiatorb- 
ance  caoaed  by  Che  crocting  that  difficolty  oflaD 
follows  the  effort  toaelect  fixed  types. 

Hi/frri'lizha  ichfU*. — The  drat  step  in  cr(M»- 
fertilizing  wheat  is  to  remm'e  the  anthera  fron 
all  thti  flowi-n;  nn  the  apike  to  he  fertitiiad.  Thb 
must  be  dune  while  the  anthers  are  yat  gtCdB  and 
the  pollen  immature.  If  tba  bead  of  wheat  to  MB- 
pact  it  i»  well  to  remove  each  alternate  apikekt 
and  also  the  less  perfect  ooee  at  the  bnee  and  ti^ 
of  the  spike.  The  work  Ee  done  by  oaing  ordinary 
botanists  tweeiera.  Care  most  be  tkkeo  not  te 
break  any  of  the  aDth«<nt.  It  la  beat  to  wetevt  tba 
emasculated  head  by  wrsppiog  U  wttb  tonw pa|wr. 
tn  a  few  dnyii  when  the  ^were  on  a4joi>ng  plists 
are  aeen  to  t>e  ready  to  open,  pollea  Biaj  be 
brought  from  the  cboeea  variety  and  depoaitM  eo 
the  stigmas  of  die  emaaculated  head,  aDd  thia  afiala 
protected  as  before.  When  ripe,  the  Iwads  an 
threAhod  out  by  hand  and  the  matared  grifaa 
planted  the  foUowingaeaaon.  It  oCten  bafpeu  that 
th«  head  U  sm  itijun^d  In  the  proceaa  that  lb*  min 
is  shrunken  or  def^tive  although  atill  reimiai; 
vitality.  Often  it  will  he  foond  tbat  the  work  kaa 
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not  been  properly  timml  an<]  L'roa»-fcrli]i£ittion  has 
not  followed.  By  makint;  A^vnral  identical  croaees 
I  Kuiricit»nL  nur[itM*r  vf  sewls  can  ha  secured  for 
further  ftlantinpf, 

Varioui'  tiihIio<!b  of  growing  Fiich  wt,-4  are  eug- 
Se8t«tl.  Whutevvr  the  tnithod  fulluwi>d,  it  ghvuld 
permit  of  Lite  Krvati.'^t  jiofiflilile  (ievnlitiimeiit  \if  ttiw 
plants  from  i^ocli  individual  swti.  It  will  tin  T'tiiad 
thitt  a  great  diffeivncc!  will  appear  ta  the  plantii 
sacct>«iil log  from  th«  l!r»t  croaj;,  A  clone  sUnl,v  ut 
these  will  reveal  that  only  certain  onua  will  pus- 
ivju  the  ohanu^tcTS  do^iri'^,  anil  v/hen  tht-jtc  ari> 
planted  and  another  generation  secured,  some  will 
be  fwuiiii  to  repnxju^e  w  fiicd  typwi  while  othertt 
will  ehow  an  unstable  churai^Uir.  It  is  gcniirally 
conceded  by  wheat-breeders  that  four  tn  five  yearH 
sre  nwtutKary  finnly  to  fix  any  diAxin-d  typu  no 
that  it  will  reproduce  itself  perfectly, 

Selfdion. — It  in  poesilde  from  a  single  cross  to 
se«nre  a  eoTi^idorable  nnmljer  of  new  varieties.  Aa 
soon  ae  tti&-K-  are  Hocurc-d  tliey  must  be  cumfully 
stutiiud  bufijro  tii.'ing  linally  sek-cted  as  desirable 
types.  Thin  ntudy  may  reveal  that  further  crossing 
with  cithifr  of  Ui>_'  iKiR'ntj*  or  othtr  types  h  nt<eiled 
to  elfect  the  improvement  desired.  In  fact,  many 
of  tho  standard  podigrct^d  wh«ala  of  the  country 
ara  the  product  of  eucceA^ive  crosses  and  inbreed- 
inj;.  This  is  well  illTitttrati^  in  the  widl-known 
raricty,  Guncsu'C  Oinnt,  which  Is  the  result  of  do 
leaa  than  eight  succeHaive  crona-fertilizations.  This 
proces**'  incrpa:*»-M  tlit'  Tn-cfi«»ity  for  th*?  imiiortant 
work  of  RelectiuD  since  the  variationa  secured  are 
80  namerouR. 

Selection  mnat  begin  with  the  individual  plnnt-i. 
Prom  thvsu  may  be  chosen  the  IksI  and  moot  |H.-r- 
foot  hewls.  In  any  number  of  planta  which  are  the 
result  of  a  single  oroAs  the  nioet  vigorou-i  and  pro- 
ductive can  easily  bo  noted.  When  a  lixed  type  ia 
securud  and  decided  on  as  worthy  of  propagation, 
the  next  step  wtil  hv  to  incn^axu  thu  amount  of 
Mod  as  quickly  as  pousibie.  Selection 
should  not  cease  even  then,  for  fnrthw 
tmprDvemcnt  in  lh«  quality  produced 
is  possible. 

Pnutvat  method*  of  imprmnng  ttfi. 
wfifat. 

Tt    is  contended   that   the   larger 
grains  found  in  any  variety  are  cap- 
able of  increa*ing  Iho  yield,  and  many 
experiments  go  to  show  that  thifl  in  a 
fact.    It  ia  probable  that  size  alone 
cannot  be  depended  on,  bat  rather 
weight  of  the  grain.   For  thU  reason 
a  machine  has  liL'en  deviued  to  take 
the  place  of  the  screening  machin<!;i  n-tnallv  cm- 
ployed.  This  machine  ha*  a  cylinder  which  throws 
the  grsin  by  centrifugal  force.  The  bi'.ivier  grains 
naturally  travel   thu  farthcflt  and   the  grain   is 
graded  by  a  seriea  of  receptaclea  into  which  it 
falls.  f<creening  either  by  the  aM  of  a  fanning  mill 
or  a  wrforaleii  cylinder  Ib  also  a  good  practice. 

Other  factors  enter  into  the  iraprovemont  of 
wheat.  Among  th<i»  will  be  it*  treatment  forpre- 
vfinting  Rmut  «nd  the  ose  of  fertilixer».   It  may 


alito  tie  bttnefited  by  being  changed  to  h  morecon> 
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Sml. 

Wheat  grows  in  a  very  great  variety  of  soils, 
ranging  from  the  stiiT  clays  of  the  New  England 
rwgion  to  thu  volcanic  a»}\  of  the  Pacific  coasU 
With  auch  a  great  variation  no  set  rule  or  method 
for  preparation  can  he  advised.  In  general,  soib 
which  are  full  of  orgtinic  matter,  lousv  in  tvxture 
and  dark  in  color  are  not  bo  well  sniled  for  wheat- 
growing  an  thtt  lighti^r  clny  and  drift  soib.  A*  a, 
rule,  over  much  of  the  area  devoted  to  wheat-grow- 
ing, urup  rotation  or  th<a  oao  of  aome  ami^^ndmeiit  to 
the  bolI  is  essential.  In  regions  where  this  is  not 
follnwed  it  is  often  cnstnniary  to  practice  what  \a 
known  as  sumniLT-falluwing. 

Land  intended  for  winter  wheat  should  be  plowed 
as  DSiriy  in  tht^t  preceding  season  os  poosfbU.  This 
permit^  of  more  thorough  preparation  of  the  soil 
and  also  of  the  absorption  of  moLituiu  during  thn 
summer.  Surface  cultivulion  should  Im  followed, 
particularly  aftt'r  each  lain.  The  depth  of  th« 
plowing  should  aob  be  IttM  than  four  inches  nor 
more  than  eight  inches.  In  regiona  where  com  itt 
a  tending  crop  it  is  cmttomary  to  9Ct«l  such  fields 
without  r^plowing,  specially  designed  tools  for  pre- 
paring thu  »uil  and  ek-tding  between  the  row*  of 
corn  being  Uf^id.  This  allows  of  the  economical 
use  of  the  land,  .ind  the  crops  secnred  are  gener- 
ally ef|ual  to  thoiie  secured  by  more  expensive 
methods  of  preparation.  Fig.  902  shows  a  field 
terraced  to  prevent  auil  wanhtng. 

When  spring  wheat  is  grown,  the  land  ahoald  be 
plowod  in  thu  fall  preceding  or  as  soon  as  possible 
in  the  tipring.  Thorough  preparation  of  the  eoil  is 
important  in  al]  cases. 

Ffrlili2frg.    (T.  L.  Lyon). 
On  the  older  soils  of  the  eaatem  states,  extend- 
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ing  u  far  west  as  Ohio  and  Kentucky,  barnyard 
manure  or  commercial  fertilizer  is  commonly 
ai)pliud  to  thu  land  for  wheat  or  for  some  crop  in 
the  nitation  of  which  wheat  forms  a  coursu.  The 
B.-imo  is  true  of  «a«tern  Canada,  including  the  prov- 
ince of  Ontario.  West  of  thi.i,  cnnimercial  fertili- 
lers  are  nand  very  little,  although  bamyanl  manuro 
is  used  on  gram-land  and  for  cultivated  crope  in 
all  the  country  lying  cant  of  the  M-mi-arid  region. 
On  the  light  soils  of  the  prairie  region  bamyanl 
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manorc  plowed  nndor  imrawiiutL-ly  before  scodine 
to  wtietit  i8  likely  c,o  miilk<e  the  »oil  ttxj  looHe  for  thu 
btat  yield  of  thiit  cn»i>. 

Summer-fallowing  in  practiced  extensively  in  the 
winl-nnd  rcgionsi,  whcru  tl)^  crop  is  not  irrigated. 
A  considerable  pro^iortton  af  the  vheat  of  North 
America  \a  now  produced  in  Tt-ifiona  having  nn 
annual  ruinfall  wf  lowt  than  twenty  inches.  Tte 
soil  of  thfst:  n-eionn  is  uf^uiilly  rery  dei^p,  w)  tliitt 
thure  U  littli-  k»>  of  moisluru  by  pcruolfitiun  ; 
almoflt  all  of  the  rainfall  that  dws  not  ran  otf  the 
Burfaco  «r  pass  thraugh  tho  ttxiem-^  of  the  jilant  \» 
lagt  by  evapuniliun  from  the  f^oil.  The  effwt  of 
the  frammor-fallftW  U  to  corsiorVM  a  large  part  of 
the  r&infall  during  the  year  the  bnd  ia  kept  fal- 
lowed, and  thuH  jrreatly  to  increjiSK  tlm  (tiii>ply  of 
Boil  inoiBturL'  furth*.^  following  crop.  In  very  dry 
regioRA  it  is  customary  to  fallow  every  other  year, 
l)Ut  wliufB  the  rainfall  Ik  not  tt)  inwigLT,  Iwu  or 
three  cropg  intervene.  Summer-fallowing  is  very 
deittrm^tive  to  thi?  hiimas,  hut  it  in(!r«a«*'ii  thu  supply 
of  easily  solohle  pla(it-fo<xl  materitils,  and  these, 
with  the  greater  moisture  supi>ly,  produco  iiiu>.'h 
liirgcr  CTOpK  than  can  bt  SL-cttrcd  whirn  tht'  taod  i? 
cropped  continimuBly.  Barnyard  manure  cannot  be 
UHwi  In  this  piu'ion  for  the  wht-at  crop. 

Wb«at  is  misei)  nnrler  thexu  ciindition!i  in  central 
and  wfBtti-rn  Knn.'iaR,  Sehra.'tlca,  mont  of  thw 
Dakota^,  east«m  W:u<hingt"n,  Oregon  and  Califor- 
nin,  and  in  Manitift-a,  AlLierta  am!  t'aeik.ttcliewan. 
ExpcrimL-ota  itidicalo  thut  thu  use  of  commercial 
tertiliwrs"  for  wheat  or  other  cen-al  crop  is  not  of 
immediate  profit  in  this  region,  and  m  barnyard 
miiniirc  dri(«  out  the  soil  the  prohlfin  of  maintain- 
ing fertility  ia  a  serioiw  one.  r>ouhtl(?s«  it  i«  to  be 
accomplifihed  by  seeding  to  perennial  gT3E<t>ed  or 
legume^K  for  u  ireriiKl  of  years.  In  thu  custom 
states,  where  the  rainfall  in  ainple  and  wherv  the 
soluble  planufiwul  mat<.-rials<  aru  continually  leachwl 
from  the  xoil,  commercial  fertilizers  ure  used  with 
profit,  oiUuT  on  the  wheat  crop  direct  or  on  a 
prettying  (.'nip.  Throughuiit  ninch  of  thin  region 
wheat  is  grown  becanae  it  is  useful  in  filling  out  a 
rotutiuD  ur  in  providing  u  hmtw  crop  for  gnws 
and  clover  rather  than  necaoae  it  ia  prolitable  in 
itself. 

If  wheat  follows  com  the  land  ihoold  receive 
t#n  to  thirty  lortda  of  bamyanl  manuru  ln'forfl 
plowing  for  the  latter  crop.  This  is  mnch  better 
than  applying  mfinnre  diPftctly  to  whi-nt,  which, 
however,  will  g«iicrnily  be  boncfiled  by  an  appli- 
cation of  commercial  fertdiier.  The  natdre  and 
amount  of  such  fertilizer  will  dt:[icnd  largely  on 
the  character  of  the  soil.  The  only  accurate 
method  of  ascertaining  thu  mannrial  rivgnirvments 
for  any  particular  soil  ia  to  conduct  a  test  oa  the 
soil  in  qaMtion. 

A  complete  fertilizer,  that  is,  one  contuning 
nitrogen,  phosphoric  acid  and  pettish,  is  generally 
preferable  to  one  containing  only  one  or  two 
of  thMw  KtibMtancea.  On  a  light,  well-drain«i  noil, 
relatively  more  phosphoric  acid  ia  nefde'l.  while  on 
a  heavy  moist  soil  more  nitrogen,  prt-ferably  in 
the  form  of  nitnit*-,  Fhonld  be  nn^d.  Two  to  four 
baadrtfd  poanda  of  what  ia  known  to  the  trade  aa 


a  4-12-4  fertiliser  is  frequently  ased.  The  fom 
in  which  the  phonphoric  ik'iA  ia  combini^d  dues  nut 
miikc  much  diifcrenoe  if  ibv  iDst«riaI  is  rery  finely 

groatid. 

Place  in  tkt  rotation.  (T.  L  Lyon.) 

Wheat  »h<nild  always  bo  grown  in  a  rotAlion 
with  other  crops.  It  is  particularly  benefited  by 
aucb  treatment  and  suffers  in  prodDctivenoia  vot 
rai)idly  when  grown  continnonaly  on  tbeaaniaaou. 
Wiieat  yields  ^gin  to  decn;aae  on  tb«  pralri«  aoib 
within  a  fuw  jMira  after  they  are  bruken,  wbila 
corn  will  continne  to  vield  without  dJninatioD  for 
ti:n,  tw.:inty  or  eren  thirty  years  on  some  of  tb* 
rich  prairie  eoils. 

The  mtations  in  which  wheat  ia  grown  vanr  ia 
ditTerent  part*  of  the  country.  In  the  New  Engtaiid 
and  north  ,Atlantic  etatt«,  wher*  com  hi  raised 
largely  for  silage,  a  system  consisting  of  cnm, 
wheat,  clover  is  fr«im.'nlly  foUowwJ.  ThU  i»  well 
BUittid  to  dairy-farming,  Wh^re  oats  ar«  it«4d«d, 
they  usually  follow  directly  after  com  atx)  precede 
wheat,  making  the  rotation  corn,  oabt,  wheat,  clo- 
ver.  I'otatoes  are  frequently  substituted  for  com. 

In  the  com<belt  fltates,  when  wheat  is  raised  the 
rotation  is  uxu^illy  corn  two  yean,  oats,  wheat,  clo- 
ver, except  where  spring  wheat  is  grown,  when  it 
ia  often  used  to  altiTnatc  with  com;  thi»,^oi>n«. 
spring  wheat,  using  no  other  crop  in  the  rotatioa. 
Tiiie  i.1  nut  an  Jd^al  eyutem,  but  expurie&cc  has 
shown  tli^it  it  is  W-ttor  thnn  raising  com  oontino- 
otihly.  This  metborl  is  also  being  followed  at  pimeiil 
with  wina-r  wheal  by  drilling  the  wheal  betweea 
the  corn  row.i  with  a  on^horse  drill.  The  cora- 
«tiilk»i  ar«  pajttured  in  wint<:^r,  so  that  the  whe«t 
can  be  harvested  the  following  summer. 

In  the  acmi-uriii  rc'gion  th«  tondency  ia  to  mtato 
whe.u  with  a  summt'r- fallow,  using  the  tatter  t-very 
two  to  four  years.  It  is  probable  that  this  will  b» 
replaced  in  lime  by  a  rotation  including  a  peren- 
nial grass  or  logumo  left  on  the  land  for  several 
years,  and  alternating  whtut  with  other  naall 
grains  suited  to  the  region  as  well  as  the  rommtr- 
fullow, 

On  the  irrigated  lands,  sugar-beeta  or  potatnm 
are  usually  the  cultivated  crops.  These  follow 
alfalfa,  which  has  been  down  for  at  least  lhr*w  or 
four  yoar*.  AVbf-at  follows  the  cultivated  crop.  A 
typical  rotation  is  alfalfa  (threo  or  more  yrars), 
sngar-beeU,  wheat.  Where  peas  ara  rused  for 
sheep,  as  is  becoming  common  in  Colorado,  a  gooi 
rotation  is  peas,  potatoes,  wheat. 

Settl  ami  tttding. 

Th«  gri^'nt  importanoa  of  aacnrlBff  (oed  aeed 
is  evident.  While  elTarts  sbooM  sot  MsegtMiUd 
to  improve  the  character  of  well-known  varietiea 
and  to  create  new  ones  of  saporior  merit,  it  must 
not  be  forgotten  that  the  maximum  of  produclM 
from  the  vartutics  now  in  common  am  hatt  by  ao 
means  l)een  reached.  Much  remains  to  be  leoraeA 
of  the  adaptability  of  fixiating  wbeaut  and  thi»  bMi 
methods  of  cultivating  and  handling  ibe  crop. 

The  wheat-grower  cinnot  be  too  painstaking  is 
th«  selection  <>{  hi*  s>>^  wh««t.  B^  enplojing  tha 
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■Hthod:*  previonsly  menliun(>d  of  cltianing  and 
gniing  tM  scod,  improvftinsiit  is  sure  lo  follow. 
Shriveled  wheat  will  germinut^,  hut  ihe  K>j"t  n«ulti 
CJinnuL  lio  cxiwi'ted  from  mch  at'ed.  In  many 
ret^intiB  it  is  stisulatcly  ncvinsjiry  tu  tri-;it  the 
eiMi]  with  some  chemical  to  destmy  the  germa  uf 
smut.  [Sw  below  undsr 
Kwni  la.] 

S(»fiBj.— Thfl  time  for 
Sowinjc  will  depeiHi  on  the 
climatic  TiiriutioDSiini.1  mi 
the  dangers  of  attui-k 
from  lh»  Hes»ian  fly. 
With  fiitl  wht-ut,  time 
muiit  bfi  altowfd  f()r  snffi- 
cient  growth  of  tho  yfning 
jiUnt?  to  U'  able  to  with- 
stftod  the  rii^cirs  of  win- 
ter. Wheat  nsK  the  abil- 
ity to  gvnriiiiate  ami  grow 
atcumparatively  low  l(-m- 
peratur«s,  but  due  cure 
should  be«xercEs0il  not  lo 
anibj««t  the  early  Rrowth 
etthttr  to  Kvore  frost  or 

to  anddeo  changes  of  the  svasun.  No  boot  lima  for 
at»edlng  can  In  Kiven  for  any  locality.  Ak  a  rule, 
the  depth  of  fleedEng  will  vary  with  tht;  pimMJty  of 
the  aoil— the  lighter  the  soil  the  greatar  tht)  iluplh. 
The  setd  ahuuld  M  plented  not  ItiSH  than  one  nor 
more  than  three  inches  deep,  aiwi  hy  tho  uiioof  auch 
machinery  aa  will  place  it  uniformly  and  secure 
perfect  cciverinK  hy  the  aoil. 

Many  facUirt  t-nttr  into  the  question  «f  the 
proper  amount  of  need  to  bow  per  acre.  The  yi(-!>! 
will  not  dejMnd  nn  the  quantity  of  seed  sown,  for 
Iho  (lilferencea  in  vari^lii^s  sru  vory  fftfut ;  siio  of 
aeed,  quality,  condition  of  seed-bed  and  timt>  of 
av<»ling.  charact^ir  of  tliu  holI  and  climatic  intlu- 
encoaall  have  to  be  considered.  RepcaU'd  cxpcri- 
racnta  in  many  stat««  Icml  to  thecnm^luaion  that 
sis  to  eij^ht  pecVs  would  be  tht;  proper  range  fur 
(jnantity. 

As  a  rnle.  wh«at  ie  not  euUivntud  aftor  beinji 
plant«d.  The  practice  of  harrowing,  once  followed 


on  the  .furfaco  and  thereby  retain  tha  mOiBturef  IB 
wellasgivu  th«phnU  bcatvr  conditions  for  gFOWtk. 

HarwuUns  (Figa.  903.  904). 

The  period  of  growth  needed  to  bring  the  wh«at 
plant  from  seeding  to  maturity  varit»  grejttly.  With 
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in  England,  has  wtvcr  b«in  anivpraally  ndoptBd  in 
America.  There  arw  some  wheat-Krowing  sections 
whsre  it  is  nii  advanta^*)  to  harrow  wintvr-sown 
Uad  in  the  spring  in  onler  to  break  ap  the  crust 
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PIf.  tM.    A  ftnuylvanli  wbeat-Belii. 

fall-»i)wu  Kruin  thuru  is  a  long  dormant  period  of 
almost  if  not  quite  hulf  a  year  when  there  are  few 
iadic«ti<>n»  cif  activity  or  even  life-  With  spring- 
sown  grain  where  the  growth  is  uontinuons  and 
unbroken,  the  period  will  range  from  ninety  to  one 
hundrtid  and  twenty  da>-*.  In  thp  Unit«d  Stut««i 
harvesting  begins  in  Texas  as  early  as  May,  but 
may  continno  as  late  afl  S*ptember  or  even  October 
in  North  Dakota  and  Waf^hin^ton,  In  thi;  eaAtem 
stales  grain  iiiu»t  be  cut  as  soon  as  stifFicienlly  ripo, 
and  tha  entire  crop  must  be  put  in  the  shock  within 
a  brief  period.  Wwt  of  tha  Rooky  mountainH,  where 
little  or  no  rain  falls  during  the  summer  muntha, 
harvesting  is  pursuol  more  d«libcr»lvly.  and  as  th« 
Club  vurictit»f  aro  largely  grown  in  theatr  regioiu^ 
the  fields  are  often  left  standing  for  weeks  or  even 
months  aft^^r  tht;  wheat  is  fully  ripe. 

Itarvtstinjf  mnehifiery.—fha  methods  employed  in 
hanroRting  whe.at  hiire  undiTgnnij  gri>«t  cliangM 
during  thu  pa«t  century.    From  the   hand  sickle, 
with  which  it  wa.1  jiowtiblc  to  r^'Jtp 
but  a  small  ares  each  day,  to  the 
perfects!  hanvttter  or  thw  grwat 
oombineil  miichine.  is  but  a  brief 
atep  in  point  of  time,  hut  it  rm- 
rvf^nta  a  wonderful   advance   in 
human  invention  and  upiilication. 
\t  ihp  prt>sont  time  mMninftry  of 
:  iriLi.'  kind  is  universally  naei  in 
.\iii>  rica  fi>r  harvesting  wheat.  So 
[HTftrL  ii!  thifi  that  the  grain  is 
scnn-ely  touched  by  th«  human 
hand  during  the  entire  harvesting 
proreiU.     Until    within   twenty 
years  of  the  close  of  the  past  cen- 
tury tile  most  p«rfect  machine  in 
use  was  the  self-rakc  reaper,  which  mechanically 
cut  and  placed  the  wheat  in  bundles  on  the  ground 
ri>ady  to  Iw  bound  in  bundles  hy  hand.  Thu  machine 
was  replaced  by  the  self-binder,  which  at  first  used 
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wiiB  instead  of  twine.  When  n  proper  knottinj: 
d«vic«  had  bwn  dtiviaed,  the  »olf-bindf-r  made  i>09- 
Bib!«  a  RTaat  expansion  of  the  wheat  induetry.  1q 
many  parts  of  the  Wwt  the  ht-adiT  is  coramoniy 
used,  lilt  only  in  those  rcRiona  where  the  wheat 
can  be  left  standing  aftt^r  maturity  until  it  can  t>u 
harveaUiil.  Witti  this  machiiitf  only  sufficient  straw 
ia  cut  to  insure  }?atheriii;r  tho  hasda  of  the  grain. 
The  hctwior  cots  t<i>n  to  twelvo  iwt  wide,  and  is 

Eushed  forward  through  the  grain  Ly  eix  or  eight 
orttua.  The  headed  t^rain  may  be  tuken  immtid  lately 
to  the  threaher  or  flhocked. 

The  thri-iihinK  of  irriiin  whi-re  tha  heajli-r  or  self- 
binder  is  used  U  generaSly  done  hy  threshers  oper- 


sncceoding  crop  bceomtng  infMted  throagh  th 
hlosaoms.  No  satiafactory  treatment  baa  as  yei 
been  wi>rl«;(l  out.  Thv  Hinkinj;  Hmut  or  "bunt" 
(caused  ly  Tiildia  Irilici  or  T.  /a-iriw)  destnys 
only  the  kernel.  U  may  be  prevented  by  tho  use  of 
either  of  the  f'Mlowinif  eoluUons : 

U)  Formalin:  Use  a  solution  of  oiut  poand  of 
formalin  t<i  fifty  gnll'Ont)  of  wAt«r.  Sprinkle  the 
wheat.  eoverinK  afterwarde  with  clothe  doakM]  ia 
the  twlutiun,  vr  imnieriH;  thu  sackit  fur  thirty 
minutes. 

(2)  Blue  Stone.  Ut&e  a  solution  of  copper  sul- 
fate at  the  rat«  of  on«  pound  to  firt!  finillons  of 
water;   immenie  the  Raeka   for  ten   minutes   and 
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Bted  by  steam-  or  borsi^-power.  Variou»  devices 
calculated  tn  rediict*  manual  labor  In  a  minimum 
sre  employed  in  lhi«  connMtiori ;  9t'lT-roi.>il«n<,  band 
cBttem,  straw  carriers,  elevators  and  sat-kera  are 
all  Uiied,  and  even  allachmcnta  to  bale  thcHtruw 
for  market  directly  from  the  thresher,  liy  far  the 
larjciT  part  of  the  wheat  crop  in  the  llnitt^  .Staten 
is  cut  by  the  binder  and  threshed  diractly  from 
the  flidd. 

Eitantct. 

/iMMCfjf.-- The  wheat  plant  ha*  many  enemies  to 
contend  with  in  the  form  tff  insect  peatB,  fungoBa 
diseases  and  wcL-d»  of  many  sorts.  The  two  most 
injurious  insect  erw^mies  are  the  chinch-bug  and  the 
Hussian  lly  (Figs.  aO.V-SOiT').  The  annual  losaisi 
caused  by  these  two  pesls  in  the  wheut-l^eida  of 
the  United  iitatea  ia  beyond  estimate,  bnt  will  mn 
into  millions  of  drtlhri.  Remedi<i!<  to  counteract 
their  ravagefl  are  largely  preventive ;  in  the  case 
of  thf  uhinch-bug.  by  i:h!ia  tillairt.'  and  rotation  of 
crops,  and  of  the  Hessian  lly  by  late  seeding,  burn- 
inii  Ktuhhle  and  otherwiiie  hindertnir  the  propaga- 
tion of  the  bn>(nL  Oilier  insect  pests  may  at  times 
cansQ  local  ilamaK>'  to  the  wheat  crop,  hat  are  of 
less  importance. 

Vixate*.  -Two  ruflts  commonly  occur  on  wheat, 
the  curly  orangf  leaf-rust  {Pucrinia  rufnun-t^m) 
anil  the  late  stem-roBtlf  mrifiia  riraminis,  occurrinR 
alao  on  oat*).  Th«i*ie  nstii  may  also  ileatroy  the 
crop  within  a  few  days.  Kust  is  now  being  con- 
trolled by  gTfJwinfi  re»i:<t»nt  vaneliea.  Of  wheat 
BmuUi  there  are  two:  The  loose  nmut  {('ffU/tijo 
triliri)  matnrea  ite  eporee  at  blosaominK  time,  the 


then  drain  and  dry.  Care  mtut  b«  taken  to 
apply  the  sululion  to  all  viuwia  and  machinery 
naed  wherever  this  aewJ  might  Wcohm  tnf«M«Nl  by 
ccintact. 

Lovstt  smot  a  not  controlled  by  eitfavr  of  Hiksv 
methods.  No  entirely  satisfactory  method  is  knowa. 
A  modified  form  of  hot-wat«r  treatment  is  recant- 
mended. 
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AcKMlatiigmiu  albii*  (Fis.  56).  3^. 
Adanwiiiiu,  Tor  pnppi,  MCi.  MM,  .itm. 
Aditltrrnlivn,  t<-rti>a  ncvU  for,  141,  142. 
Ai|t'i>nlitinl]s  htidy,  B. 
Afrimii  kiMo.  fi2V. 
African  rn'iUcrt,  578, 
Afrtcan  oa.'t  for  t«nnin,  62A. 
Agaric*.  47fl.  477. 
AKariciu  cam nnlrb,  474,  478. 
Afiv*.  2W>.  ai)|;  ter  fibor.'J^l;  lor  paper,  ail;  i.tro- 

TliTn*,2ni:  Riprulmrm-i.  2W);  caiiluln,  291;  mllina. 

2SI;   KdevIkuvci,  390;    Uvlii-iniiiU.  3W;   lophonthnt 

380;  Potonin*,  "fli;  rieida.  vaf  fiongnta.  2S7;  npidn. 

var.  Sinlaiia.  287;  Tittuilaiia.  291.  imivitlala,  290; 

vi\-i('(Ui»,  2fll. 
Ap'c.  .tlvu,  quotft).  2111. 
Aitroiiriiny,  dr'liiifit,  I  ill. 
Agropyrtin  (ur  A|[i>j|>yruitj) ,  buttuiical  t'liariwU-m.  30A; 

crislAluni,  7fi;  (H-PKl'i-iitalc,  376.  452;  rcprnn,  ^I7.^,  376, 

iSrr  (JUBi'k-icraai]:    leuL'ruui.  376.  4Si.  (Scf  tilL-iidur 

wlirat-KTsm). 
Ai[riMli>riiiiia  Gitl<n^'>(M|;.  HA).  11.1. 
AKrimtw,    3A.J.   .100;'  allui.  371.    <.Sn!   Rnl-tnpj;  ranina, 

'Jll,  (Srr  Klt'ide  Island  bcat-graw);  vulgorw,  371. 
AEiiinr  dye.  268. 
Airti  rooi.  2fi7. 
Ailniithiji  xlaiiilulijiui,  636. 
Amo  millet.  4lKf,  47(1;  finte*.  13li. 
.\ir  rnt'iruriiiK'nl  of  liluiit^.  21, 
AlnTiiuiii,  AlfrvJ,  artifk'  by,  330. 
Al  njul,  267. 

Aiiiboma.  r.rn])  rotation  i>y«tciiiii  in,  KX), 
AlubMna  KKporinifnt  Slatiuii,  'luutrtj,  dOI,  2M,  3M, 

580. 
AlaatiA  'iifiine.  4.Vi, 
Atlmtwni,  V. ,  <|ii<ili-d,  4Ht . 
AlMihuL.  knddBiriul  (di-iiBtunil),  ISO-ISS;  from  ntm, 

412;  wood.  15ft. 
Aldn  barfc,  i<irdyr,367:far  tonuiiiidSI}. 
Al«,  188-100. 
Aleppo  RnJIo  fnr  twinln.  ITiS. 

Al<1)liu  piii'T  Tut  tani IS24. 

Alflin  aniills^M.  252. 

AlfaKa.  192-11)7.  4M;  nnnlysia.&lS;  barley  iwmirwcrop 

'w,  "JTO;    »■  t-ovpi-ccwp.  35(1.  3^91;  an  Brcvn-iuaauiT 


forouKftr-bccto.  SM;  Introduction  of  v»n«tic«,  73,  74; 
n<.t<-«,  438,  156;  on  Pi^i&e  «.Mt,  4.V>.  453;  in  Pa- 
louae  TOiintry,  4.'].5;  p?n-iuiiitl  clianu^lcr,  10;  tn  Ptaiiu* 
Ita|loD,  452;  let  its  planL  relation*,  3;  plantio,;  datcai, 
lW-t40:  in  Rocky  moiintain  (tntM,  4&2.  *bt;  m  mu- 
tion,  Nfk  »4-9a.  lUO,  101.  104-inH;  in  acrd  miztum, 
440. 441;  lived  Dobai,  133.133.  141, 113.430:aMd-lut- 
ing.  141,  142:r'>railaei<,4M;for^illn2^S7U.fiTS,A73; 
in  timnlhjf  ti-eioii,  4l.i.  44fl;  yidrls.  11^156. 

Alftdfo,  Turlccataii.  introduction  Dolrn.  73, 

AmiBrin.  1!I7.  108;  PnciRe  cooHt.  iSi;  tSuutliwat,  454. 

Alrtl^na.  1W7. 1!W, 

AlSk-rillm  lii7,  168. 

Algu!.  ftowi>rlL>M  plantii.  3:  iTho-tJimiynchntic  prommoa 
B>  afri<ct«l  by  culiinii  tiithi,  27. 

AlnuvlMlla,  77;  hr  laiinin,  (127,  028. 

Aliurine,  330,  387-300. 

Alkali  nccatoii.  4U. 

Alkaline  e»nilitioiL*,  brrrdinc  plonta  Tor,  39;  aoila  in 
tvlatinn  ta  potnla-Anib  and  nax-will,  48. 

AlkanH.2137. 

Alkannn  tiiictriria,  307. 

AlliLim  LVpo.    ISf*  Onion.) 

AlUpicr,  4i7.  .m  fis? 

AliiiomU,  bUtrr,  495  4D7. 

Aliiiiid.  244. 

Aliiii«  UniLiD.  029;  kIuUdom,  IV2»;  tot  dvp,  2S7:  maii- 
tima.  629;  Ncpi-lfiuii,  020;  niiida,  02u, 

Aloe.  267.  26H,  45K;  (or  fthnr.  311 ;  nrbonwrtKi,  2«7;  lu- 
cilia.  2fi7;  n|jitalu.  207,  Snwui riiiu,  ',^07;  vera.  2(17; 
vert,  2S0. 

Aim  (|uo(eil,  32- 

Alnpiriirin,  holanical  <-lianw-1rr>.  3flfl. 

Alopccunje  pr*tcti-i»,  370.    {Srr  Mradom  Foxtail.) 

Alpinia  GalaiiRn,  7i>.S. 

Alpinia  ulfii-iniiruin.  2IKt. 

Ahikr  rIovcT,    (tirr  Clover,  aJalkc.) 

Alti-niftrla  bl>Khl,  3eO. 

Alrt-ninria  KDlani.  A2.t. 

Attiiiru  r<<».a,  Mi. 

Aliituiha  in  ii<^il,  13. 

Ainaii  padily,  p\avf  in  rulatloB.  108. 

Amanita  Cmari'ii,  477. 

Amanita  tnuAcnria,  ]67,  477. 

Amanita  phallnjiln.  107.  477. 

.\mnnintua  diluruatactiyn  (Via.  133),  110. 

Amarantiu  rrtroSesmi-'  (Sup  I'inwiwd.) 

Ainbari  flher.  -iM. 

Ainbroaia  arlciiiifiu-rolia  (Fig.  130),  111. 

Amf'ticiiri  KUin.  4]'J. 

AmeriFiin  Inrcli  (tilt-  420),  310. 

AmitosU,  II. 

Aniincinlo,  riTeet  of  elmlricity  on  amniini  in  M>il,  31. 

Ammnniacal  nrboitate  uf  co'pper,  furuiula.  39. 

.Viiinnipliilit,  306. 

Aiiininpliila  nrfnarln,  37tl,  37t. 

AiiitH-li>|if<m  iiiiiiiijiiefolin,  271). 

Ainvicdaliii,  -lOC. 

Ann''bftri«fl">g    2.1), 11. 

Aiii-«t Ill-tics,  cflfcl  (in  plaiiT.  Kro«tli,2l>. 

.\jiiiQai  »alivii9,  2^*1 . 

Anbury  of  cabling,  223.  550. 

AnrliiMn  tinrtoria.  207. 

Ajidlra  Araniba.  3iM. 

Andirn  inormii.  f.»r  niffpf  ulinilf.  213. 

AndrtjpoKuii  fiirtiitiiv  il7*l.  Ihili-jiPii.'it.  3fi7;  nnlra,  A74. 
(Scr  Juhnneii-Krii'vj ;     iniirifiil'i-.   107;    NariJil*.  408; 

rurii*.  78;  Sorghum.  3ii7.  :tsj.  ,'.J|.  (.Sccfinrithiim): 
Airghitni.  ntr.  t*rlinicii*,  210.  217;  -w|iiArnmii»,  407; 
VirgiiiieiM,  300, 


K  iki-re  is  anv  dinaiciviTnrnl    hritrrr-n  Ibr  inili-x  and  tlkc  ti^t  in  the  rmderitig  of  a  biDOminal    Laltti  itaxBP, 
tbo  ituli-x  in  tn  liold.     A  wry  (rw  iiA<n<-«  nn-  alTiv'tiil  iti  <ipi'llinK  or  rnpitnliiing. 
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Anemone,  Japanese,  for  farm  garden,  274. 

Anethol,  450. 

Angelica  sylvestria,  76. 

Angica  bark,  628. 

Angiosperms,  2- 

Angoumois  rotation  system,  107. 

Aniline,  block,  271 ;  colors,  267. 

Animal  husbandry,  relation  to  forage~<;ropping,  304- 
306. 

Anise,  4S7,  458;  for  oil,  495,  406;  vin^ar,  1S5. 

Annatto,  267. 

Annual  plants,  10;  flowering  period,  17;  number,  3, 
4. 

Annual  aaltbuah,  565. 

Anutto,  267. 

Anthemia  Cotula  (Fig.  146).  113. 

Anther,  atructure,  17. 

Anthonomus  granilin,  252. 

Anthoxanthum,  366. 

Anthoxanthuia  odoratum,  370.  (Sfe  Sweet  vernal- 
grass.) 

Anthracnose  on  alfalfa,  195;  bean,  210,  211;  cotton, 
251. 

Anthurium,  ihadlng,  122. 

Anthyllis  Vuhieraria,  6.59.    {See  Kidney  vetch.) 

Ants  in  coffee  plantations,  245. 

Aphid,  on  coffee,  245;  treatment  for,  281, 

Aphis,  rabbage-,  223. 

Apio,  70. 

Apioa  tuberosa,  520. 

Apium  rravEolens,  268. 

Apium  Petroselinum,    (See  Parsley.) 

Apocynum  cannabinum,  286. 

Apparetic  acid,  596. 

Appcrt,  Nicholas,  quoted,  157,  165. 

Apple,  barrel,  legal  sixe,  152;  blight,  47,  50-^2;  box, 
legal  siie,  152;  butter,  163;  canker,  39;  for  canning, 
162,  172;  chops,  176;  cider,  183;  clons,  67;  diseases, 
ai,  346;  dried,  legal  weight,  149;  effect  of  electricity 
on,  31 ;  evaporating,  174,  176;  for  farm  garden,  varie- 
ties, 275,  276;  fruit-buds,  6;  fruit  formation,  7;  hand- 
ling, 355,  356;  jelly,  164;  juice,  178-180;  leaf-buds, 
6;  legal  weight,  149;  picking,  355;  pomace  as  silage, 
414;  propagation  notes,  131 ;  for  relishes,  173;sauce, 
163;  scab,  48;  seeds,  legal  weight,  146;  shipping,  357; 
soil,  275;  variation  in  hybrids,  63;  varieties  from 
sports,  58,  61;  for  vinegar,  185,  186;  wild,  in  pre- 
serves, 165. 

Apple,  dwarf,  277. 

Appk',  ltus.sian,  in1ro<luction,  71. 

Apples  of  Senium,  Ii2~>. 

Apricots,  candieil,  162;  for  canning,  16<1;  fruit-bud^,  6; 
oil  from,  495,  490, 

Aquatic  plants,  a<larIa(ion  to  water  environment,  19. 

Arachis  liypoga'a,  ."JU. 

Aralia  GiiiseiiK,  3.57, 

Aruiiu  qiiini|iiefolia,  357. 

Araminn  fiUT,  285. 

Arboricuilurt?  defined,  312. 

Arborvit;c,  in  Canaiia,  319;  g.illipriiiK  seed.  327;  in 
swaiii|w.  ^2t}. 

Arc  lighl,  Hiftrio,  response  of  plants  to,  22-24, 

Archangel ifa  ofiicinali.-i,  70. 

Arciiil,  'il'.7. 

Arclic-grnKs,  375. 

Arclostaphylos  Mnnzanita,  628, 

Arctoslapliylos  Uvn-L'rsi,  O'J."*. 

Areca  iiaims  as  hmi-ii'-]ilants,  129. 

Arhar,  place  in  roliition,  HIS,  109. 

Arid  li'gions,  lirf^dinGjiiaiitH  for,  59. 

Ariiona  n.illct,  -153. 

Arkansa.s,  crop  rolntioii  sy^4lema  in.  100. 

Arkansa.-*  Kx  peri  men  l  Stiition  (jiiotcd.  .518. 

Army-wiinn,  in  alfalfa,  195;  methods  of  control,  40,  42; 
in  oats,  492. 

Aromatic  plants,  457—467;  effect  of  shade  on  prodiictH, 
121 ;  in  tlicir  plant  relations,  4. 

Arrabid:pa  Chioa,  268. 

Arracaoha,  74,  70. 

ArracBchia  esculenta,  70. 

Arrlienatherum,  366, 

Arrhcnathcrum  clatius,  370.    (See  Tall  oat-grass.) 

.\rribn  cacao,  226. 


Arrow-root,  199,  227. 

Alienate  of  lead,  use,  44,  281. 

Arsenate  of  soda  as  herbicide,  117. 

Arsenic,  white,  as  herlucide,  117;  for  biting  inaecta,  44; 

formula,  38. 
Arsenical  compounds  as  herbiades,  115,  117,  118. 
Arsenitc  of  copper.  44. 
Arsenite  of  Itmc,  formula,  38;  with  Bordemux  mixture, 

39. 
Arsenate  of  soda  for  Bordeaux  mixture,  formula,  38. 
Artemisia  Absinlliium,  269,  498. 
Artichoke,  for  canning,  160;  flowers  as  food  p*rts,  7; 

French    bur,    72;   Jerusalem,    542;    planting   dates, 

138-140;  seed  per  acre.  135. 
Artocarpus  in  t^ri  folia,  269. 
Asbarg,  267. 

Asclepias  Comuti  (Fig.  160).  1 16. 
Ash,  black,  341,  342;  for  farm  woodlot,  327;  niountain, 

328,  329;  regeneration,  325,  326;  secimg,  329;  white, 

329,  332,  341,  342. 
Asparagine,  5S)6. 

Asparaguii,  for  canning,   159,  160,   170,   172;  effect  of 

acetylene  light  on,  25;  etherisation  of,  29;  notes,  147; 

perennial    plant.    10;    place    in    farm    nrden,    Z73; 

planting  dates,   138-140;  rust,  51;  seed  notes,  133; 

shading,  122;  shipping,  654;  stem  for  food,  6. 
Asparagus  plumosus  for  window-box,  130. 
Asparagus  Sprengeri  as  a  house  plant,  129,  130. 
Aspen,  508;  m  Canada,  319. 
Aaperula  tinctoria,  268. 
Assam  rubber,  568, 

Aster,  for  farm  garden,  274;  flower  formatioa,  7. 
Astilbe  Japonica.  effect  of  etheriiation,  20. 
Astragalus  crassicarpus,  306. 
Astragalus  falcatus,  76. 
Astrebia  pectin ata,  76. 
Atkinson,  A.,  (juoted,  103. 

Atkinson,  Giurge  F.,  article  by,  392;  quoted,  474. 
Atomizers  for  house  spraying,  46. 
Atriplex   canescens,  310,  565;  confcrlifolia,  565;  hali- 

moidcs,  565;  holocarpa,  565;  leptocarp^  065;  num- 

mularia,  565;  Nuttallii,  565;  aemibacc*ta,  565;  trun- 

cata,  565;  volutans,  565. 
Atropa  Belladonna,  459. 
Atropine,  459, 
Attalo,  267. 

Aus  paddy,  place  in  rotation,  108,  109. 
Aiistrolinn  hroiiic-grass,  374,  375. 
Aii.strali;iti  kitioR.  627. 
Aiislraiiaii  oiils,  375. 
Australian  rye-grass,  .375. 
AnsTnLlian  siillbiisli,  .565, 
Australian  wattles,  62K. 
Avcna,  360;   barbala,  373;  fatua,  .373.  485,   (See  Wild 

oal  > ;  fatiLu  var.  glnbrata,  373;  nuda,  4S7;  saliva,  371, 

373,  4S5.    (Sef  Oals.) 
Avifition-Konicr,  270. 

Awnlcs-s  bronic-grass,    {See  Brome-gra.**.) 
Aypi,  227. 

Ayrshire  (Scotland),  crop  rotation  ayalenis  in,  106, 
Azafran,  270. 

Babool,  027. 

Babul,  027. 

Bachelor's  button  for  farm  garden,  274. 

Bacillus  carotovorus,  542,  .550, 

Bacillus  railicicola,  392. 

Bacteria,  effect  of  electricity  on,  33;  as  flowcrless 
plants,  2;  formaldehyde  for,  49;  formation  of  carbon 
dioxid  by,  IS;  in  insect  control.  40;  relation  to  pre- 
serving and  canning.  161,  171 ;  reproduction  in.  19. 

Bacterium  ])haseoli,  210. 

Bacteroids,  392,  393, 

Hagaase,  sugar-cane,  60S;  for  paper,  505,  506. 

Hjihama  reclwood,  267, 

Baliia  wood.  267. 

Bailev,  Dr.,  quoted,  566. 

BaileV.  L.  H.,  quoted,  22-24,  57,  65,  399,  481. 

Bain,  Samuel  M.,  article  by,  39.5. 

Bajra,  piac-e  in  rotation,  109. 

Bakan,  627. 

Baker,  .1.  G.,  qiict.d,  519. 

Hnliita  nililvT.  .">,',4,  ,5,59. 
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Bklntutincfl,  629. 

IWriM-prrwirig.  431),  SIB. 

Ball,  CwrletAHi  R.,  artidi-  br,  67<, 

Bftl>aiTi  lot  fami  jc>ir<1(-n,  'Ji'i, 

lUliarri  tir.  in  CaniidH.  31fl.  (ur  uil,  4S.');  riirpa|wr.  503, 

B03-S0";  in  HwaiiipB.  SiO;  Uilcnuit  c)i.atBCtor,  32a 
lUsamocnrwin.  627. 
Bunbax-   (Srt  llnmliivx.) 
Bkinboo,  fihrr,  2A1.  itiirmlurtloiis.  73;  Tor  paper,  503, 

£04,  506:  tor  anrviMiiMf  pEuitii.  123. 
nftnknn.  IVA-2U1 ;  dwtirf.  2tIU:  fiber,  281 ;  Rbor  fur  paper, 

£03;ijuc«B,  7-9.  £86. 
IlAtidt  for  iHintrul    of  ranker-««rnu,  42;  for  Mdlibg' 

BktiLiin  intr^fnlio,  629. 

BwilcniA  .vrrata.  G20. 

Baobab  Inv.  .MM. 

BiiphiQ  niliila,  247. 

B^pJinrhixit  tinrtnria,  367. 

Bsrlnviie.  U'W, 

BdrUrry,  207;  nattB.  7.  in  prmenro,  165. 

Ti&rk,  fumiDtinii.  D';  fur  pupcr,  SOS;  for  tannin,  633. 

BiLrk-lmfttp.  Iiickorv.  343. 

Bwlt-v.  2()2-2Cl«,  37fi;  ro.t  birwing.  I.SS-lflO;  clover- 
«Mding  in,  a3S;  lu  rt.vcMiM.p,  250,  27.^,  277,  3.51),  3.51  ; 
vtlrci  n(  cofipcr  ■ulfule  on,  118;  *fT&rI  of  elpctric  iiKiil 
on,  22,  cffMl  i>f  dcftriciiy  on,  31;  vtlr*:%  wf  iodliTur 
|)olBMiiiiin  <in,  "iS;  for  hay  nn  P^fific  rnaM,  4M;  !(*■ 
apeHiiiK.  354;  iulnidiiclioiui.  72;  ciilrDgeu  nKiuiro- 
in«utB.  320i  io  its  plunC  rclaltunn,  2:  plantine  datvn, 
I3K-140;  in  roluticin,  S8,  8fl.  (W-lOB,  2«3,  2flJ;  s(-rd 
diimfoctinn,  -19;  «rrd  mil™.  132,  133,  13.5;  fof  HiilinK, 
S71 ;  uQUl,  Ircnliiiciit,  .VO:  *traw  fur  pap«r,,  500; 
■Iraw  fnr  weaving,  2113;  weight,  legal,  140,  152; 
yiptda.  IA»-l.'r5 

BaHpy'aiid'jxitu.  aa  (.-uvDr-vrvp,  37£,  377;  aecJ  p«r  acre, 

I3S;  far  i«iliii(.,. ST  1.672 
Barlvy-gram,  small.  45>>. 
BarlL-v,  wild,  iTBiliraCinic.  IIR. 
Bamvard  gnut*.  369.  'lift,  470. 
Bamynrd  rnitlcl,  309,  469-473;  for  wiling,  571;  ncilw. 

Rarnmftnr  prtHviiim  Ln  rrlAlion  to  Mtp  riM  In  plaato,  15. 

ltam>tl,  O   W  ,  1)111)1111.  74.  245. 

BaiTDWB,  Aiiua,  artictt^  by,  161, 173. 

BiLrwM>d,2e7 

Bade  color*.  371,  272. 

BSml,  4»7. 

Baalcet,  Rbor*,  281 ;  mill*.  341 ;  willnwi,  341. 

Baannmd,  markoiinK.  941 ;  m^ti  iujt«t.  32M.  329:  «hade- 
enduring  characlrr,  330. 

BmI,  ileftned,  0;  tunrtion,  15. 

Bailanl  lK-<np.  207. 

Baaiartl  ntfTmn,  370. 

BBrBt(ia«lulLe,6l3. 

Baiaria.  i^rop  rnioiion  ayatcnia in,  107. 

Beacli-fcruM,  371. 

Boch  n'l?  in  Alaakn.  45S. 

IVal.  illintnl.  Itl.  447. 

Bc-aii,  broad,  313-314;  introductioa,  73;  notfla,  4,  S88; 
ill  ttnbrrUan  mixtiirv,  612. 

Bcdii.  Cnrob,  iiiUMliiclioii.  73.  73. 

B<-«.,  firld.  306-212;  anltirmcnow;.  40.  51;  bliglit,  210; 
bUHli.  2.^  206:  '^or  punning.  159,  ISO.  16,^  171-173: 
na  CDVPTHmip,  350,  3.M  ;  cITtrt  of  rliw:lfir  inrnn(lr«- 
cpnt  light  nn,  24;  rfTfct  of  Hofltricily  on,  31 ;  ici  fanii 
garden.  279.  2Sn;  tnflucnrn  of  imvininnicuiL,  £{l:  kid- 
tipy,  1117;  milrirw.  ni  ;  imllvlly,  4;  nut«*,  7;  in  pUul 
nJationa,  2;  plniiting  dnio).  l38-]4();  polv,  2S;  racea 
of,  57;  In  r<oUtior>,  I0D-10K,  2137;  HMd-giuwing.  145, 
140;  aettl  attlm,  132,  133.  136;  aiiap.  200;  nlinvu 
notvB,  137;  treatment  with  <ruppcr  luJfntc,  118; 
wvevii.  211:  wvight.  legal,  14(1,  153;  wild,  454; 
yifJdn.  1KI-1.)A. 

nrht\,  lima,  for  cBDairi|K.  160;  aat«*,  656. 

Bran,  Magnlhy  Bay  30D:  in  rotation,  106. 

nran,  vrtvct,  OMh«M.   (Set  Vdnt  bcut.) 

Baarbarry  for  tannin,  6S& 

B««Kl-feMM.  306. 

Bfccarlii  quoleO.  32. 

BH'kwitb'a  clover,  tM, 

ItMlaiiiior  bark,  627, 
BtiJda  inita,  637. 
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B«ofh,    (lii>«Aaea,    345^    346;    nlont-food    requirement*^ 

320:  n^SPtivration,  325;  utilicing,  341. 
Bcmh-wlicau  217. 
Il««f  wood»,  620. 
Bmrr.  mVlBU;  rniln.  184. 
Bc^i  an  tnrrit^m  of  plaaldiacaaca,  SO;  croaa  poManatJon 

by,  56,  2.%;  hairy  vctcli  aa  food  for,  660. 
lirKllc.  ntnprxi.  contrul,  42.  43. 
BortD.  for  ciukniitg,  160;  tattlr,  542;  compratilinn.  543; 

(•ffiifl  of  act'lvU'ni"  light  on,  25;  t'ffrtt  of  oloctiicity 

on.  31 :  In  (arm  Bnni«*n,  27!».  2)*ll ;  fijld,  542;  not«.  «, 

to.  AHS;  pii'klnl,  173;  in  plant  rvIalliitiB,  3;  [irufjaga- 

tion  notM.  1-17,  14N;  pulp  for  ailan,  414;  pulp  mst« 

fur  imtx'r.  503;  in  rulutiun,  106-lW:  ated  noltt),  132, 

133,  135;  irruimmi  fnr  ttaf-apot,  SI;  irel^t,  legal, 

UH.  153. 
Beet-«iiK&r.    innnurai-tiin>.    Si!H~iW;  for   alcohol,    tSB; 

riotra.  .'J.SS,  aSS),  Bfll;  world  production,  610, 
B«ggnnvord,   214.   21 .%;  lU  rovnr-cran,  2Jtg,   350,  351; 

nutM,  4:i<l;  i>i><<d  noli-«.  Ki:i.  I3,*>.  14H;  ia  rotation.  89, 

101;  ill  S'juTtiwi-nt,  454. 
Dcghikll^  Cupt.  itichnrd,  <|Vint4>tl,  403, 
BFKaniai).   vf\i'c\,  at  ai-'etyleuti  light   mi,  25;  aa  hnuae 

i>liLntA.  12U;  notm,  503. 
Bnijcrinrk  <|uotcd,  392. 
llelprir,  (S27. 

B«lKiuiii,  CTi>p  rulaticiii  evstcmala,  107. 
H*ir  Oiyirmi,  niiotod,  1137. 
Ilrtl.  W.  1-  ,  riuoTttl.  107. 
BdlDd<>nna,iG7,4C9. 
Itcnr,  501. 

Itrngal,  crop'  mtation  ayat«iiM  in,  108, 10ft. 
IWngol  grain,  30C. 
B^ngal-grBMi,  sm. 
U«nt-grA»i,  ;iTl:  aeod  p«r  acr*.  135;  ireauaant  witb 

(.'opper  aulfatv,  1 1  ^. 
Bcntley,  C  U.,  article  by,  ISft. 
Brrberln  dye.  209, 
llcrljrriB  Ai|i  11  folium.  200. 
Herbt-riB  J  aponipn.  OTl . 
lipTbMis  \n»!gnrvi.  2fl7. 
I)i?[v,  pifu-c  in  rutatiiiu,  1&7, 
lli^rsumol,  import  at  iorm.  496. 
Bcrbli'y.  M.  J.,  ini'titioua.'d,  30. 
Drmiuiln-gnvw,  371.  441,   44[>;  adaptation,   260;  pcr- 

ce^nlaBt>  of  puritv  an'I  ^rmiruition  of  ae^d,  133. 
Brrrv,  W.llon  O..  quotnl'.  287. 
DcnK^ni,  215,  216,  335;  uot^,  3,  73,  70;  aeed  per  uap, 

135. 
Bi?rtliolon  oiiotpd.  30. 32. 
Bvaeey,  E.  A,,  quoted,  71. 
Hpla  mnrilimn.  5NH 
Brta  vulgur.!..  642.  5K3. 
Iklcl  vine,  in  rotation,  lOD. 
Bctula  olba.  829. 
Bntnla  Irnla,  4*I7. 

Ilf  vcnigi--prodi,iri:iK  planta  in  tlteir  plant  rclatiOM,  4. 
Bidrns  (mndn»a  (Vig.  1371.  111. 
Biennial  jilAiit*.  n(ii«~».  ■*,  4,  10.  17. 
Big  tm  lor  tannin.  62Ii. 
Big  whtwis.  u<w  in  lraii-i[i»rti»g  Li>^  339. 

Bigl'lclU-.    W.  It..  ■|Uut4'^,    \7&. 

Biicr^oniu  dii*'tt.  *tt1*. 
Hilberrv,  267;  Pi-d.  20S. 

Himlipi'tani  Jut*.  2Mi. 

Hiniltnml,  112,  317;  eradicating,  118. 

Bingn-i  filmr,  203. 

BIetU,  In  C&naaa,  319:  di»eaiwa.  345;  inioli^raot  rhar* 

aetvr,  3!!3;  marltct,  341 ;  pUcr  ii>  foml  rotation,  321; 

regrnpracion,  325:  need  nntra,  32S,  32H;  awvet,  497; 

for  tannin,  629;  yrilow,  332. 
Bircli-bark  tar,  629, 

9ird  plicrry.  pliuw  in  fomt  ratAtioit,  334. 
ird  iirpiM?r«.  485. 
Blrd-M«(l  rapr.  530. 

Bird'a-*yv  maplo,  raiw*  nf  nppeanuicc,  16. 
Blrxl**-fool  rlii%er.  3«6. 
Btrd'a-fout  trefoil,  78.  306. 
Bird*  aa  inooct-deatrayera,  40. 
Bimlfid  of  carbon  foratornl  »Mda,  187. 

Bitter  almomU,  41)5-^07. 
Bixa  On-IUnn,  207. 
BlKk  Ay  on  coflcc,  245. 
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Black  KTama,  453. 

Black-knot,  notes,  47. 

Black  medic,  235,  455, 456. 

Black  mold,  universal,  on  hopa,  383. 

Black  oak  for  tannin,  625. 

Black-rot  o(  cabbage  seed,  222,  223:  of  sweet-potatoes, 
622. 

Black  rust  of  rye,  563. 

Black  stem-rust  of  wheat,  492, 

Black  wattle,  628. 

Blackberry,  for  canning.  160;  in  farm  garden,  277,  278; 
fruit  fonnation,  7;  notes,  16;  in  its^ant  relations,  2, 
4;  varieties  for  home  planting,  278,  279;  wmght, 
legal,  148. 

Blackthorn,  270. 

Bladder  saltbush,  565. 

Blauholz,  269. 

Bleeding  heart  for  farm  garden,  274. 

Blennodia  la.'<iorarpa,  77. 

Blight,  as  affected  by  drainage,  50;  of  potato,  623;  of 
sugar-beets,  594;  treatment,  281. 

Blissufl  leucopterus,  563. 

Blister-beetle  on  potato,  524. 

Block-gambier,  627. 

Blondeau  quoted,  31. 

Blood  cup,  268. 

Bloodroot  for  tannin,  629. 

Blood-wood,  627. 

Blueberries,  legal  weight,  148. 

Blue  grama-grafls,  454. 

Blue-grase,  CaDada.    (See  Canada  blue-graas.) 

Blue-grass,  Kentucky.    (See  Kentucky  blue-grass.) 

Blue  gum  for  tannin,  627. 

Blue-joint,  376;  on  Pacific  slope,  455;  in  Rocky  Moun- 
tain region,  454. 

Blue  lupine,  398. 

Blue  spirea  for  farm  garden,  274. 

Blue-stem  (Agropj/ron  occidmtaie),  376,  462. 

Blue-stem  (Andropogon  furcaiua),  376,  453. 

Blue-stem  (Caiamagroitit  CanadenHa),  376. 

Blue-stem,  feather,  453. 

Blue-stems  in  Great  Plains  region,  454. 

Blue-stone  treatment  for  wheat  amut,  670. 

Blue-top  in  Alaska,  455. 

Blue  vitriol  as  an  herbicide,  IIS. 

Boehmeria  nlvcB,  284,  508. 

Boehmeria  tcnacissima,  2S5,  508. 

Boehmer'a  timothy,  79. 

BogTie,  E.  E.,  article  by,  333. 

Bohemian  liorHeradish  (Fig.  93),  73. 

BoiB  de  fernambiioe,  267. 

Bois  de  santal,  270. 

Bois  du  cam,  267. 

Bois  du  Japon,  270. 

Bois  du  Bang,  269. 

Bois  jaune,  268. 

Bois  jaune  de  Hongrie,  268. 

Bokhara  clover,  467. 

Boletus,  477. 

Boletus  edulis,  477. 

Boletus  fellcus,  168. 

BoUey,  Henry  L.,  article  bv,  46;  quoted,  298,  300. 

Boll-rot  in  cotton,  251. 

Bombay,  crop  rotation  systems  in,  109. 

Bombax  Malabaricum,  293.    (Bambax,  by  error,) 

Bone  meal  for  plants,  128. 

Bonnier  quutnl.  24. 

Bordeaux  mixture,  formula  for,  39;  for  farm  garden, 
281;  with  Paris  grtfnj  38;  as  a  plant  stimulant, 
28;  precautions  45;  with  white  arsenic  for  biting 
insects,  44. 

Bordlcy,  John  Beak,  quoted,  104. 

Borpcole,  388. 

Borer,  control  of,  42,  43;  in  locust,  343,  344;  in  sugar- 
cane, CIO. 

Boston  fern  as  house-plant,  129. 

Boston  ivv,  [Hitrs,  16. 

Botany  Hay,  627, 

Bous.singBUlt  quoted,  393. 

Bowstring  lieiiip,  291. 

Box-eider,  regeneration,  325;  seed  notes,  328,  329. 

Box  myrtle,  267. 

Boykin,  E.  B.,  article  by,  247, 


Bote  quoted,  30. 

Bran,  legal  weight,  149. 

Braasica  alba,  311,  587;  arvensU  (Fig.  143),  113,  {St, 
Mustard,  wUd) ;  campestris,  500,  548,  M9;  entdieat- 
ing,  118;  campestris,  var.  oleifera,  548,  549;  cain- 
pestris,  var.  rutabaga,  547-549;  caulorapa,  (5n 
KohlratH);Napus,  499,  SOO,  530;  nigra.  587 ; olerant, 
221-223;  oleracea  var.  acephala,  388,  (See  K*1f.); 
oleracea  var.  botrytis,  221 ;  oleracea  var.  bullata, 
221 ;  oleracea  capitata,  221 ;  oleracea  var.  caulorapa, 
389;  oleracea  var.  gemmifera,  221 ;  oleracea,  var.  syl- 
vestris,  221 ;  Rapa,  500,  547-549;  Rapa,  var.  deprcsst, 
547-549;  Rapa,  var.  hybrida.  542,  547,  649;  Rapt, 
var.  oleifera,  548,  549;  ainapistrum,  513. 

Brazilein,  270. 

Brazilettowood,  267. 

Brazil  in,  270. 

Brazilwood,  267;  yellow,  268. 

Bread-fruit  fruit  formation,  7. 

Breeding  of  plants,  53-^9.    (See  Plant- breeding.) 

Breeding,  to  prevent  plant  diseases,  52;  seed  croiN, 
146. 

Brescia  rotation  system.  108. 

Brewers'  grains,  WS;  rice,  537. 

Brewing,  188-190. 

Britton,  quoted,  658. 

Broad  bean.    (See  Bean,  broad.) 

Broad-leaved  wattle,  628. 

Broccoli,  221 . 

Brome,  awnless.    [See  Brome-^rass.) 

Brome-grass,  374,  375,  452;  in  mixtures.  441 ;  not^ 
437—442;  in  Pacific  slope,  455;  in  Rocky  mounliin 
reraon,  454;  in  rotation,  100,  105;  seed  notes,  133, 
135;  sown  with  clover,  230;  in  timothy  r^on,  445; 
weight,  legal,  148. 

Bromelia  fibers,  291. 

Bromelia  Karatas,  291. 

Bromelia  Pinquin,  291. 

Bromelia  sylvestne,  291. 

Bromus,  366. 

Bromus  inermis,  374.    (Set  Brome-graoa.] 

Bromus  racemosus  var.  commutatus,  375. 

Bromus  secalinus,  374,  375.   (See  Cheat  and  Cbeaa.) 

Bromus  uniotoides,  37S,  450.    (See  Rescue-graai.) 

Brooks,  W.  P„  quoted,  102. 

Broom  for  paper,  503. 

Broom-com,  216,  217;  notes,  574,  575;  planting ^atn, 
138-140;  seed  per  acre,  135;  weight,  legal,  149;yidd, 
153-155. 

Broom-corn  millet,  369,  470;  in  Plains  region,  452. 

Broom  rapes,  on  hemp,  379. 

Broom  sed^e.  306. 

Broussonetia  papyrifera,  508. 

Brown,  E.,  article  by,  141 ;  quoted,  75. 

Brown  Egyptian  corn,  579. 

Brown-eyed  disease  of  coffee,  244. 

Brown,  J.  B,,  quoted  566. 

Brown  rot  of  turnips.  550. 

Brown-tail  moth,  notes,  40. 

Browsing,  protecting  woodlots  from,  331. 

Bnicliophagiis  funebris,  237. 

Bruchus  lisorum,  513. 

Bruchus  obtectuB,  211. 

Bruncliorst  quoted,  30. 

Brusca,  628. 

Brussels  sprouts.  221 ;  for  canning,  160. 

Bucare  tree  for  coffee  shade,  243. 

Buccinium,  270. 

Buchner  quoted,  188. 

Buchu  loaves,  458. 

Buckthorn.  267. 

Buckwheat,  217-221 ;  as  cover-crop,  89,  259,  350.  Ml; 
for  dye,  268;  effect  of  electricity,  31 ;  effect  of  thun- 
der-siornis,  32;  in  its  plant  relations,  3;  planlicif 
dates,  138-140;  in  rotation,  87,  103.  lOB,  108,  220; 
seed  notes,  132.  133,  135;  weight,  legal,  149.  153; 
wild,  eradicating,  118;  j-ields,  153-155. 

Bud,  adventitious,  6,  16;  dormant,  6;  flower,  6;  fruil.  6; 
leaf,  6;  protection,  16;  sports,  selection,  69;  winter.^ 

Bud -moth,  control,  43. 

Budworm,  on  com,  412;  on  tobacco,  661,  653. 

Budd,  Professor,  mentioned,  71. 

Buffalo-grass,  365,  453,  454. 
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BnfblD  pro.  306. 

BofFan,  H.  C,  quotMl.  106. 

Buhri  motion,  {iliu'c  in  rrilution,  lOCt. 

BuDk.  for  Unft*  an  Vacitie  ulniw.  4AA;  lor  tli*  window* 

box,  1211,  190. 
Bull  C.  P    nrtido  by.  2flR. 
HuVl-pInc  (a  Cana>l>,  3IU. 

Buiudlr-bm,  rraa»-iertillMtion  at  m]  clover  hy,  236. 
Ilunrh  itroi»-w«d  Ktmb;  -163. 
Hunr-h-^nwiM^  SflS. 

BundltM,  vnaculnr  Mid  fibrnvoRirulnr.  0.  15. 
Bur  ftrticlinhc,  fivnoli,  ifilrujilctiiiii,  72 
Burbuik.  t.iillicr.  rncntioiinl.  .nLt,  ST. 
riiir- clover.  £12.  2.1^:  iviU-n,  411^;  oti  Pndflr  caul,  4Sfi; 

•hhI  notm,  K^r>,  1-12,  U3,  441. 

Hiirdwk.  112,  4.'.7.  4.Vi, 

BiinlwiiH  diviaiiiii  Inilin.  cmii  nitjitioii  systams  in,  lOD. 

Hiirp&u  of  C-licmiMry  tin-ritwl,  '^157 

Huivui  <](  PfKtit  lniluBtr>-  i^uxKiJ,  4fia,  IM7,  042. 

BLirmu  «f  Slnli.ili™  ijuoted,  i(l3. 

BiirgunHiM.  183- 

BuniM. 30fl. 

BumctU?,  F.  H..  (ixitttfd,  102. 

Burning  fi^Mc  tj>  d«>rtiviv  wnnln,  111. 

Oiirti*.  F.  C„  i]uut«d.  IfM, 

Bush-fniitfl,  jjUcc  in  fiLnn  nutlcii.  '£73;  pruninK.  3G1. 

BulM  frmiJon,  200,  G-JfJ. 

Bul«a  airiHrrlMi..  TOS. 

Boilpr,  vrr<«-t  of  t«^iiiiK  rnfM;  on,  532. 

UutiiMTirii, '26S.  «7 

BulU-muI,    qiiBnt.iC<r  n(  irol  la  aow,  ^29;  rptcrnRmtinn, 

325. 
Butt«rpnni,  W3. 

Ckbbaxu,  221-323;  auliia,  220;  fur  •.-luiiiiiiii,  160;  ilry 
malli-r  In.  Mfl;  for  dye.  2W:  diiu.'aA^'.  tiolM,  51 ;  pffccl 
of  iiicui(l<'Brt!iil  Ktta  liicliL  an.  Zfl;  j»  fanti  (mrden,  270, 
280;  loniCFvlly,  10,  132^  loopcr,  223:  ma^ot,  43; 
li(il(>!i.  548:  ill  ilH  platil  n^lationit,  2;  iilanhng  itatm 
I.Tft-HO;  priipaKalinn  ne)(p»,  147.  US;  |>in1i'<-lioii 
from  inm-ft",  12;  n>til-ruaK(jol,  223,  38(1;  iti  r(>1»(iun 
lilO-irM;  <mi\  iinltM,  132,  ^X^,  \3i:  elM|>piiiR.  AM 
for  KuiJiriK,  571;  hh  Crnp  rri>|]  fur  Im.rli.'iiriiii-ljuit,  4.1 
weijtlil.  If««l,  I«;  wild.  221;  worms,  3H.  K»,  380 
yictds.  153-155. 

Cnbtingir,  thniiiuuid-lii-wlnl.    (.Si*  KbIp.) 

(.Vbinfl  pvaiiorators.  17.'. 

r«hiill»  fiber  pliint.  201)- 

Cariui  (iifliiir  rrf  ttic  Irif  Htiil  rlip  uiiitianuftwiured  jdw- 
dud),  224-220;  iiilixilut-tUjii.  74,     (Srr  C-uooa,) 

Clarti,  »ii  foraRi'.  22«.  227;  ni'«liti''nti.ii)«  for  piivipen- 
lin-nl.  10;  riolfi,  A.'rt .  B|iiiit-I<T«,  TiH. 

C(Oiil|jiiiiii,  fur  tnniiiM.  12 1 ;  Itnwiliciisi",  'Jft7;  brcvifolia, 
77,  037  :  CurHliwo,  527;  ('Htn)H'r'liianlliii.  627;  rariariit, 
77,  027:  dijp-iin.  fl27;  SapiJon.  270. 

O^Mir  wi>«l  for  libi-r,  liJIS. 

CMlaiiun  Indii^us.  plitpc  in  mtnliun.  108,  109. 

CkK|iiil.  inilxirtnt  ioHM.  IDO, 

CaUitiuiii,  ■liitilriiK,  122. 

Calmliitm  Prilni-H'-a,  H2tt, 

OaUuiajcriuili'  (.'anndirci^i^  376l 

Caiai'drn  Otviir,  ,v(7. 

Chlmilnr.  pIhiiItiib.  137-140. 

Calrndula,  IS? 

CWIiatur  iviod.  370, 

CUivo  di«piL>r-  [it  iol]«i!Mi,  6S3. 

OalicD- print  iiifti  272. 

CUifornia,  canning  iiidualry  in.  lilS-161;  crop  rotation 

mUnu.  ino 
Onlifomla  ff^rm-.  I.Vi. 
Oaliromia  (»i1l<'t.  4(>)). 
Chllfonila  o^kfl  liir  taiiiiin.  026, 
OalifDniia enaiiip  tiitic  (ur  lanuiri,  634. 
Oalifomla  whrat.  A7ft, 
OiIIkm,  watpr  rMikin-mt-uta,  129. 
Oilli,  :». 

Oalthn  paliiHlnr  260. 
CklTB^in  rynlliifcinnr,  47R. 
Cblvolia  KtRHAt-cn,  47^. 
CMrx,  lir^nM,  7;  ■inicrnw,  17. 
Oiinhiiim.  dpfinod,  9;  ■Inirtiire  maii  fiincUon,  18, 
Camellia  Japonica  A'll. 
OunHltn  Thi-n.  fl.11 ;  C.  x-indU,  «3i. 


CuuerHriii!ini)OU.-d,  S7, 

CtainumilD,  467;  imixirlAtiaiia,  499. 

UamDMhy  wood,  vSa. 

CKinpbor.  4fi7.  4m.  409;  oil.  4S». 

QuuphDm  nflidnalia.  450. 

CUnwood,  267, 2«8. 

Oanadi^  cmp  mlntlon  «y«t«iiu  in,  W.  100. 

Ouadft  bluB^ruM>,  373,  447;  aa  adullenuil,  143;  aoUs. 

4^ft-43)i;  Mvil,    I'-Rnl    wmglit,    Ifi2;  «wl    uuIm,    i:13, 

143.  144.  489,  441 ;  mil  f.ir.  4;)7. 
Ctaiaoa  Oopftrtiueiit  of  Asri'^ulttirv  <tii»t«il,  1112. 
CWnada  Kimriniitntal  Farin»  i\tuiti4,  4Mt. 
Canactn  fii'ld-pea,  610,    (Sr»  Rcld-poft.) 
Ctana.ln  Illicit  (?"ig.  IttP.  110.377; 
Canudinti  vi-llow  root,  2HH 
C^naigrp.  02:1,  624,  «28. 
Caiiary-KriM.  .170. 
Cftiiary  riiwxl,  ]r>|(a!  wf^fht,  148. 
Candin  ^-aluiiia.  02S. 
Okndird  fruit.  tB2.  163. 
(*andyliifl  for  windnw-box,  130. 
ruia-*iiRnr  n>anufa*'ture,  60S-6IO, 
Caiiliatiio  Unuilirnsia  I'vritii.  2S6. 
Canina  forti,  300- 

Onkpr-wonti.  rcinlrot,  HA,  41, 42,  44. 
CoiKiB,  for  itrrow-rwol,  IflO;  note*,  -VO. 
Catina  Arkiiiu,  IMI;  ivlulu.   I90i   Oamda,  IW;  tl'um, 

Ufi.  Indira.  I'W, 

C-BHIinbix  HAliviL,  377. 

(.'annerw,  ftniton  to  growfri,  158. 

Canninic.  I.'i7-177. 

CaciniiiX''iuil3c  refuse  fc.s  Bilaap,  414. 

rant.*l'iiii«^  indnii,  leKal  wiaRlit.  148. 

('nnvn.1  (or  pajirr,  504. 

(.'Miyiiii  !ivi>-ii(ik,  025, 

C(*niili"lnmr.  ft64-.V>W. 

Cajn-  oloti,  207 

Ca|v  Hiinukc  For  tsiinin,  120. 

r«[ier,  for  dye.  3iW ;  Hpiiii-liwii.  77. 

ro|iilliirily  i'u  n-luliori  Id  Nip  rim-  iti  [iliuila.  15. 

Capital  nNjuirvd  for  t.imbfr  produclioii,  322, 333. 

CRpiji<tWHn,  7S. 

CapimriM  iiirniiin.  77. 

Cappann  npinowi,  'MR. 

('nprifyinir  inx-rl,  inlroduntlon,  74. 

CnprioLa  IJiiclvlon,  sri. 

TapwllB.  RnetarpoAUtnn  (I'ig.  I39>,  112. 

('apaiciim,  importnliona,  587. 

CA|Mirmii  anfiiiuiii.  4tH, 

Cbpeil'Uiu  (rulnK'CHS,  444.    (<Snr  Chilic*.) 

Ciira,miuiiiLn  vnlimis.  (125. 

t'ariunel  fur  dyt.  2IVi- 

['anupialD  fil:>rr  plajil,  2111 , 

Cjirawny,  457.  458.  4130;  impurLAtionii.  490;  uolM.  4B7; 
tor  oil.  41IA;  ttvt\.  ivrci^nLage  of  purity  and  prmunft- 
tiori,  133. 

CnHmlirnrid  »■  nn  li<-rhiriiln,  115-117. 

t'4irbolintiiiD  iw  wood  prcwrvntivf,  347, 

Carbon  Inxullid,  forfiiniiKalion,  45;f»i  mtnird  aBciJa,  137. 

Cariion  diovid.  fonnnlion  and  tMe  in  planlii,  IR;  mlatloD 
U)  trat  pnicmMTi.  13.  14. 

Carbonic  acid  iii  rrlatioD  to  plant  growth,  12,  i'J. 

CnrdMnana.  SSO. 

CAriatur  wixid.  270. 

Oarico  liolrrophvlla,  77. 

rnrlrtnn,  M.  A.,'arUrlp  bv,  4110;  quolnl,  7a.  74,  OAS. 

CArliiddvlra  paJmiit*,  21)2, 

Cnrlylc  <pi.it<-d.  572. 

Carninn  niidlwi.  S7, 

Canidiiix'  acid.  2flB. 

Carraov  qiioti-i,  'M. 

(.'aniat^ona.  rtfivt  nl  nrtrlylono  llRht  on,  2S;  notn^  MS; 
■cirrtinn  n(  liiiil-nportH  (nr  nrw  rariotiea,  DO. 

Carob  bran,  inlnxlurli.in,  73,  75. 

Carp>l<  dvRncd,  7:8lnicliirv.  17. 

Carix-t  Aben.  2*3. 380. 

Oftrprt-|p««,  440;  notn,  451 ;  aMidiiiK  notn,  441. 

Carrul,  MO;  for  oonnine.  Iflfl;  for  ave,  2ftS;  rffi«(  trf 
dn-trir  arr  tiKbt  oil,  'iii:  cnuiirnli'rte.  112;  In  farni 
Itnrdrti,  280 ;  iii.t«.  ^•,  fAafe  in  ralatioii,  100,  104, 
107-100;  iileniinK  divtm.  138-140:  iwDd  notn.  132, 
13.t,  I3J'>;loiroilin)[. -''71.  A73;wdght,  lec^HH.  153; 
wild,  4Sa;  v><'M-,  In3-I5A. 
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Camithcrs,  Dr.,  quoted,  436. 

Carse  rotation  system,  107. 

Cuth&me,  270. 

CartliamuB  tinetoriua,  270. 

Cartier  quoted,  402, 

Canim  Carui   460. 

CaryopteriB  Cor  farm  garden,  274. 

Casagha,  629. 

Caacalot«,  627. 

Caacara,  458. 

Caai^ara  Sasrada,  457. 

CasBava,  227-229;  for  arrow-root,  199;  introductions, 
75;  notes,  451;  propagation,  131,  147,  148;  seed  per 
acre,  135. 

Cs«sia,  buds,  586,  587;  importations,  496;  for  tannin, 
627. 

Cassia  auriculata,  627. 

Caawa  CliamfccriBta,  309. 

Cassia  Fistula,  627. 

Caatanea  Americana,  625. 

Castanea  dentaU  (Fig.  448),  320. 

Castanea  vesca,  626. 

CastJlloa  eldstioa,  554,  557. 

Castor-bean,  229-231;  longevity,  10;  notes,  457,  4SS, 
499;  oil,  notes,  499,  500;  place  in  rotation,  104; 
weight,  legal,  149,  152. 

Olauarina  equiseti folia.  629. 

Casuarina  leteri folia,  629. 

Catalpa  speciosa  for  farm  woodtot,  327. 

Catolpa,  western  (Fig.  441),  318. 

Catch-crop.  258,  259. 

Catctiup,  173. 

Catechin,  268. 

Catechu  268;  pale,  626. 

Caterpillars,  44;  in  cotton,  251. 

Catmint,  460. 

Catnip,  457,  460;  for  oil,  495. 

Catsup,  173. 

Cat^taii  millet,  471. 

Cattle,  for  logging,  337;  hom-fly,  40. 

CauiiSower,  221 ;  ror  canning,  160,  161 ;  in  farm  garden, 
279.  280;  notes,  7;  seed,  purity  and  germination,  133; 
shading,  122. 

Cauline,  26S. 

Caustic  sods  as  an  herbicide,  117,  118. 

Cavanaugh,  G.  W.,    quoted,  210,  512, 

Cayenne  pepper,  465;  imFiortation,  587. 

Ceara  rubber,  554,  558. 

Cecidumyia  destructor,  563,  670.  (The  Hessian  fly  is 
also  nainwi  in  the  gpniia  MayetJola.) 

Cedar,  for  farm  woodlot,  316;  freedom  from  disease, 
345;  longevity,  346;  marketing,  341;  in  its  plant 
relations,  2. 

Cedar,  red,  handling  seed,  327,  328,  329;  notes,  323; 
oil  from,  496. 

Cedar,  white,  323;  oil  from,  495,  496. 

Ceiba  grandiflora,  293. 

Ceiba  iK-'ntandra,  293. 

Celery,  blight,  51 ;  for  canning.  160;  for  dye,  268 ;  etiola- 
tion, 20;  in  farm  garden,  280;  notes,  7;  place  in  rota- 
tion, 10.^;  plt.1,  553;  proiiBKation  notes,  147,  148; 
seed,  purity  and  germination,  133;  shading,  122. 

Cell,  plant,  structure  and  function,  S,  1 1 ;  bast,  15;  col- 
lecting, 14;  cunveviiig,  14;  palisade,  14;  wood,   12,  15. 

Cellars,  root,  5.50-5.54. 

Centaurca  Jacea,  77. 

Centaurca  Mclitcnr^is  (Fig.  138),  112. 

Centgener,  defined,  29S;  metliod  of  plant  selection,  62; 

test  of  power,  63. 
Central  American  rubber,  557 
Wpe,  477. 

Ceratocvstis  finibriata,  622. 
Ceratonin  Siliiiua  (Fig,  99),  75. 
Orcospora  heticola,  594. 
Ccrros|xiru  coffcicola,  244. 

Cereals,   amount   of  food   elements  taken   by,   20;   as 
coi'or-cnips.   89;  growing  seeds,   144;  for  hay,  449, 
ir>3:  in  their  plant  relations.  2,   4;  treatment  with 
copjicr  sultnt<',  IIS;  versus  root  crops,  .540. 
Ceriops  Roxburphiana,  627. 

Ch;ftochloa,  botanical  characters,  366;  glauca,  369; 
Italica,  369,  469,  470;  Italics,  var.  Germanica,  469; 
viridis,  369. 


Chamtprops  humilU,  203. 

Chamberlain,  W.  I.,  article  by,  430. 

Chambcrtin,  G.  M.,  Jr.,  article  by,  595. 

Chamomile,  for  dye,  268;  treatment  with  copper  sulfate 

Champagne,  182;  cider,  183;  notes,  tSI. 
Chard,  notes,  543,  588. 
Chari,  place  in  rotation,  109. 
Charleston  lawn  grass,  369. 

Charlock,  eradicating,  115,  117,  118;  in  turnip  and  cab- 
bage seed,  548. 
Charring  for  wood  preservation,  347. 
Chay  root,  268. 
Cheat,  374,  375. 

Cheese,  effect  of  feeding  ntpe  on,  532. 
Cheese-cloth  screens  for  plants,  123. 
Cheeses  (Fig.  154),  114. 
Cheiranthus  Cheiri,  270. 
Chelidoine  juice,  268. 
Chelidonium  majua,  268. 
Chemical  substances  as  plant  stimuli,  19. 
Ch^ne  vert,  479. 

Chenopodioceu^  in  its  plant  relations,  3. 
Chenopodium   album    (Fig.    134),  110.    {S«   Loinb'*- 

quarter.) 
Chenopodium  anthelminticimi,  466. 
Cht  root,  268. 
Cherri  veilo,  268. 

Cherry,  black,  459;  candied,  162;  for  conning,  160; 
diseases,  346;  evaporating,  174;  for  the  farm  nrdco, 
275,  276;  oil,  495;  in  its  plant  relations,  4;  for  {»«- 
Bcrvea,  162;  seed  notes,  328,  329;  soil  for,  275;  varie- 
ties for  home-plantine,  276;  weights,  1^^,  148. 
Chess,  112,  374,  375;  eliminating  by  crop  notstion,  86; 

soft,  455. 
Chestnut,  croe<ing,  .56;  fruit  formntion,  7;  longevitv. 
346;  in  middle  Atlantic  states,  318;  for  p«per,  505; 
regeneration,    325;    shade-enduring  character.    328; 
for  tannin,  .341,  623-626;  timber  worm,  344,  345; 
weight,  legal,  14S. 
Chestnut  oak,  regeneration,  326;  for  tannin,  623, 625. 
Che  vol  on,  77. 
ChicB-red,  268. 
Chick-pea,  306;  place  in  rotation,  108,  109;  Bead  note*. 

132,  135. 
Chickweed,  eradicating,  US;  seed  notes,  141. 
Chicory  root,  230,  231;  propagation  notes,   131;  seed 

notes.  132,  135. 
Child,  Mrs.  Lvdia  Maria,  quoted,  162. 
Chilli  sauce,  173. 

Chillies,  457,  458,  465;  place  in  rotation,  109. 
China  aster  for  farm  garden,  274. 
Chiiia-gra.™,  284;  for  paper,  503,  508, 
China  jule.  283,  284. 
China  vine  for  dye,  269. 
Chinch-bug,  control,  40,  42;  on  com,   413;  oats.  492; 

rice,  537;  rye,  563;  sorghum,  ,582;  wheat,670. 
Chinese  galla  for  tannin,  626. 
Chinese  green,  268. 
Chinese  vani,  306. 
Chinese  "yellow,  268;  berries,  270. 
Ch'ing  ma  for  fiber,  283. 
Chloris  virnata,  77. 

Chloroform,  cfffct  on  plant  growth,  29. 
Chlorophora  tinctoria,  268. 
Chlorophyll,  action,  11,  13,  14;  for  dye,  268;  effect  of 

electric  li(tht  on  content  of  r^ants,  23,  24. 
Chlunisplcinum  ccruginosum,  268. 
Chocolate.  224. 
Cliodat  quoted,  31. 
Chondronicter.  use,  363. 
Chowchiiw,  173. 
Chromatin,  function,  11. 
Chrome  orange,  270. 
Chrome  yellow.  270. 
ChniMiosoiiics,  II,  17. 
Chrysamic  ociil,  268. 

Chrysiintlicmiini,    effect  of  electric  light    on,     22;    for 
farm  garden,  274;  notes.  57,  .502;  selection  of  bud- 
s(iorts  for  new  i-arietii-s,  69. 
Chry,.yintlu'mnm  l.eucanthcmiun,  447. 
Chrysocliaris  livida,  245, 
Chrysophanic  acid,  270. 
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Qiueii,807;  l<«*l  wriglit,  Itil. 

Owteo,  OSS. 
Onitaoy,  m. 

Chwr  arieliniim.  300:  »luM'  hi  rolBtion.  lOH,  lOB. 

Ovhuriiun  Iniybiis.  331. 

Ctmta  miu'iiL&tA,  111. 

OiliT.  I81-IS3:  niiplr  miter,  KB;  Ii.f  fruit  IiiiUmti.  103; 

niiint,  177;  HtnlMtkH.  Ifl",  l.TS,  177. 
ClnPhnnji  bnrk,  4&S. 
CnnBninn.  4.'>7,  atW.  dHT;  t^hliw,  587;  tniponallon*,  W«; 

rpM,  fiS7. 
Otrange,  dawlopmcot,  67. 
Qtroo.  eandiMl.  1C2 
Gtnm,  OonHCMBj  intmilijctlcin.  73,  7A. 
CitronHlk,  40S',  import  At  ion*,  4E)6. 
Cilruiu  fniiti^  hnnillinK,  AM;  pljuit  nlatioiw,  2;«hiKJ> 

ing.  132. 
CiiruB  (rifnIialA,  IntrndiietiAti,  73. 
riuItiniA,  267, 
Qarat.  182. 

a«ril,C.  W..  kdidi-  t>v,  636. 
Clark,  Ota.  US..  uitatKl.  436. 
Clark.  V.  A.,  wiIcIp  by,  21.1. 
ClAvaHt  aurefc.  *78. 
Clacnria  bolnrtn>,  478. 
C1«viiriD  Ifimiata,,  478, 
Guviiri.-ps  inirpuw«,  MB. 
OmuIhiiUiiih  cnlliiiiiit,  628. 
Ucninitvi.  furiiLutiDii  ot  (rtidril,  16;  nolm,  7, 
rtryrm  J«|uin<'-a,  ft3l . 
CliiTiaiii;  i-onilitiuiu  in  rrlniinn  la  jilnnt  duteum,  48. 

ninUm,  L  A.,  qiiot<^l,  IttO. 

Cr)II>  itpfinPd.  S7. 

aoHP  quotnl,  2fl.  27, 

Qon;- pollination  dL-lliinl.  *M. 

aoatry-diiim  P]uni>iiri«riiiii).  SUA. 

Cloth -co  vcrwl  liouKw  tor  iilunts,  119-123. 

C3«vor,  332-230;  borlr;)-  nn  uiirw  i-rcri>,  2(KI:  an  envcT> 
e*op.  25«,  Ml).  3()5,  "3A<).  3.il  ;  Hovht  midpp,  237;  in 
Grt^t  ftasin  rrgicm,  455;  hoy.  iuialy*i>.  MH;  inwct 
Mntrol,  42;  iiitniiJuctiuH  iiiio  Eii|[liuitl.  304;  In 
mcindowit  nnil  piLatiinw,  442— IJi.*!;  nniM,  7,  Ki;  in 
Piwiflc  rtiMl  nitiuu.  453;  |iliir-e  iu  llic  rulalion.  203. 
207,  320,  M7,  30A;  in  Its  plunt  Maliunr,  2:  i>Uii(ins 
(inlr«.  l3K-t4l);  nwd  flv,  237:  Bcn-d  iitil«,  l.■^2.  141. 
144,  441;  Mml-li-nrinic.  141  ;  M-n]  WL-iRlil.  Ic^gitl.  I4II. 
IS2;  lirknnB,  232.  niliiKP,  414,  SOB;  for  sotliiiB,  570- 
Srj;  jriHcl(i.liW.-15.V 

Cuvrr.  Alxikr,  2:13,  2M.  239;  m  sdiilKv^nt  ot  mi 
clovw  seed,  230;  iii  inixturo  for  covt-p-crop'.  381; 
nulM.  437,  43X.  44r);  r.law  in  Pfttntirtn.  |rK>;  m-^ 
nitlra.  i;h,  i;i;>,  I  :tli,  142,  143.  237,  4»',I-W1  :  ■«>i  tor, 
437,  for  ■iiilifijt,  Ji73;  timo  of  mttlurity,  43fl;  ydlow 
tmfoil  »>«<l  a*  an  adulterant,  143. 

Onvrtr.  bur-.    (Srr  H-iir-rtovpr.) 

Clnv.T,  rnmwin.  234,  23B,  ii(i;  an  covcr-trop,  80,  269, 
2«l).  SO.'.,  3.51  ;  pinfp  in  rotnlimi,  ini,  102,  104,  l«B, 
340;  «-«l  not™.  I.t!,  i:ifi,  142^  143;  yt'Jlow  Intoil 
and  u  ailullfpnrtc,  142. 

Oovpr,  FInHdit.  214   21A,  SOB. 

Clovrr,  nnypliaiJ,  7!l.  21S.210.  ZSSiaeetl  peracra.  133. 

tlovpr,  l.ailiiiit,  -ntnxluvlioii.  75 

Clover,  mamnKilli.  rat)'  of  MtHiiii]^  (or  eovrr-cmp.  3fil. 

ClorcT,  inl,  233  238,  444;  a«  rnvrr-cTop.  'i^y'l,  Mil: 
\onlp-vity.  10;  in  nil^»iin-».  I.IG,  440,  441 ;  n-U-K,  437. 
4.3K;  plaw  in  rutuliuii,  SO.  OO-IOS:  a  mlatiiiii  rmn. 
88;  rmi  iHliiUrrnt ion.  142;  vrnt-nrowlnK.  23ri-237; 
WTd  nolM.  133  1^5,  142,  143,  43(1;  w.il  f.,r,  4.1H;  f„r 
■oiliiii:,  .171-573;  time  of  ■nsliiiity.  436;  In  timolliy 
re|^.  ■M3-+4.'i. 

Clovw,  SwMliiJi,  23.1. 234 

CIovpT,  nwwU    l,*fw  Uelilulua.) 

Cl«>cr,  ttaunda,  80. 

C4ov.,r.  wi^U,  2:t4,  3311;  Giant  Hroad-lrnvrd,  234 ;  largo, 
4«7.  in  miKliinv.  130.440.411:  nnln,  437.  43S;on 
Parific  roait,  4M;  nrrd  nittm,  l33,  i;^.  430;  w>il  (or, 
437;  time  ot  nialuHtv.  438. 

CInra-.  wild,  -4.1.1, 

ClfrtW,  yrllow,  33S:  ai'Ml  ikt  acre,  134. 

ClnvM^  4fi7,  4Aft,  CSe,  Oft?. 

Chi  bfoot.  31)2. 

dubrmt.  UO;  uf  cabbav.  233. 


Cni-fua  arvcnaii  [Kiff.  Ifil),  110. 

Cninu  lanrrolatuH  ( Vig,  1  jl ).  1 13. 

Ooal-tar,  crcoaolv  aa  arouj  prmervnllve.  S47;  lutrthod 

nf  inMxrt  control,  42;  proJiiMa  a*  IicrMCld**,  IIA. 
CDbwH  acand^iiK  ettei^t  of  acetylene  ligtit  on,  25. 
Oibb,  N.  A.,  article  by,  M9. 
C'obun),  K.  it.,  artiaU'  by,  195. 
tlnrppriii.  20S. 
<Wr.it)nrllii,  2(IS, 

Coceolobo  u\'i{cr*,  628. 

Corciut  i-arli.  2flS. 

GxrciHi  illuln.  2«1). 

Ovriw  InfiT.  260. 

(.■iM-lienilli.'.  208. 

Corhin.-<J,  20fi. 

<.i>cklo,  clitninaling  bv  crop  rotaljon,  96. 

foco  pnlni  for  fiber.  ift2. 

Cocoa   ((lie    manufaclurcil    prvducl, — chocolate    frqia 

whirli    Ihe   oil    htiJt    brcn    PMlrncled),    224;    hnitlflr, 

n(il«,  4!li>,      (.Srr  i'arnii,) 

C<.H-viiiit.  filx-r,  202;  tor  papor,  fi03;accddiaK'iaination, 

IS;  trtr  tnnniri.  (VJil, 
Coi-in  iiilcifcnl,  airi.  fl2C, 
Coili-ino,  403. 
Codlin-malh.  ^vtnlrol.  3S,  41.43,44;  nol«i,  40.    {By  «!• 

tomoUi|!i«l3i  llii-  Min'lUns  ci»l!in)C-mciUi  in   prcferrrd, 

mill  it  b  w>  uvcil  in  SiiiKcrlanil'n  arltt'lc^ 
Coffcp,   23fl  216;   bliglii,   244,   2*5:   leaf   miner,   245; 

nwt-mt,   24.);  acaJc,   Mi;  trw,  tmtuHiit  of  accd. 

328. 
CtofTM  ArahlPft,  230, 
CofTi-a  LilKTifu.  230. 
Coc,  BtrplH-ii.  •luotc-d,  20(1. 
Ciw.  Turiiii  H.,  iiiKiti'ii,  206. 
Ooir,  202. 

Cfle.  .I.S..  <iiiote(l,  105. 
r«l™i«Hl.  30* 

tVilfiL".  pITrf I  of  acMylcnc  lictit  on.  35. 
CoUanl  Hrd,   |>crci.-ntaK»  oi  uurilv  atid  nnnioatlo^ 

133. 
Calleitt'liyma,  8.  10, 

(jolLelotnchum  Lintlcniutliianum.  210,  211. 
Colt ^IoIri(^ hum  Infnlii  on  alf^vlfa.  I(t5. 
Oiliinx.  C,    N  ,  anii-li-*  hy,  ]«»,  224. 
Cwllybia  dliiilakc.  474. 
t.^lncaMin  anliquonjtn.  var,  i>«pitl<>nta.  II2B. 
Color  lit  (ilaiiln,  rfti'Ct  ul  nliailo  uri,  IKI. 
Ol>lor.|iikc,  furmittion,  271. 
Colonda,   onjf)  rotation    >yi((>iiii    in,    100;    fruita    for 

lioinc^  plan  ling,  276;  smiNs  foe,  270;  amalt-  fruita  for, 

279. 
CnJnrado  gTMn,  450. 
C:i»IonHlu  (H)isto-b«etlr  52t. 

(^>l»nidii  rivpr  hi.*n>p,  286. 

l^ilorrd  light.  pfTwt  on  planta,  27. 

CiJorinK  mattrials,  267-273. 

Culpoon  ruinprTMUm.  270.  629. 

Columbine  for  fann  gnnlini,  274. 

Cnliinihii*.  <)Uotnl.  24tl,  4(H,  (MO. 

Cutuinrlla  <)iioti-d,  22i. 

Colaa.  A3CI.  54!) ;  for  forage.  307;  tiAtca;  548;  for  <^, 

600. 
Oomtrpy,  pricklv.  30H, 
Coiiiixnilc.  fiunily,  tnfdiHnnt  and  enndtmattal   planta 

in,  457;  finwer  dmiTiliwl.  7. 
Compostiim  crop  rcfuw,  jirf-cautione,  51. 
<'onii>t<inia  aAplnnifolin,  n2<t. 
Contllmraial  plfnt*.  457-417. 
Conifi'm,    '(TiTt  .III  etfvtrical  potential    of    alnio*plteret 

34 ;  raining  from  aood,  32P,  330;  for  tontuo,  624. 
Coni/lt.-,  114. 
Couium,  458, 
Conium  mapulatiim.  1 14. 
C«nncrliciH.  cn>p  miatinn  syatcma  In.  1(X).  101, 
Coiinc^iitiii  (S'om)  C:^|H;rinirut  Station  uuoteij,  305, 

305.584. 
Conner,  C.  M,.  (jnolnl.  101. 
Coiiviilviitnn-ii*  111  !t«  plant  relations,  3. 
CoiiviitvviluH  ari'iiutiii  (Mk.  ISi],  114. 
Convotviilii.i  Itatato.'i.  61  J. 
C'HtpiTvl  i\'i-  niiuini^inciil  oi  woodlfftta,  3IC,  317, 

CouiHT-llciaitt  tiiorcury  vapur  slaeLri«  linit,  oiSMrt  on 
plaiila,  26,  27. 
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Cupalr*  (OupalffTit)  piihtiRorn.  ZTU. 

Cp|>p«r,  tnT«nt  on  k'""*''!  '•'  I'liuiU,  28. 

Uuppcr  «tiltftU>.  (oniiiila,  :i!l,  iim  tui  hcrbiddev  tlS,  117, 

118;  tor  iKH.'il  ilio'iiirix'tiiin,  40. 
Otif>f>f'nks,  t4Ttrrt  i,n  |>l(iiil  growth,  38. 
Copiiice,  313,  n-gpiivnitiuii  t>y.  330. 
nn|>tinu.%'lTe. 

L'Apriiiiiii  »trttirn!uliiriiii,  476. 
Cnpfiiiu*  niinntiut.  ITA. 
Coral  liyJiLuiii.  -479 

r')rlH>tt,   [..  v.,  itrt.iH">>  liy,   147,  fil4,  &S0;  quntod,  2S, 

26. 
(.VirchuniH  titt|»tiluriH,  232,  SOT, 
(Tori-honiA  aliUiriuB,  383,  M7. 
Ciirii.  Bi»p  (it.  3«0. 
r«fi3agi^,  (ttirrK  fnr,  (Aw  Filxir  p1iinb«);  for  pkpcr,  (,See 

Pn|wr-makl  iig  plant*). 
CnriAn<)i>r.  4.*i7.  4.V<:  iinjinrtatinna.  49(1;  lar  oil,  495. 
CorUriu  itiyriiruliu.  413C. 
C'lriAriA  ru4<'iri>Un  fnr  tniinlTi,  A26. 
Cork  runtiutitiLi.  in. 
Oiitk  unk  fur  tannin,  62S. 
Com.     (.SV  Miiiii-.^ 

Gom-hi'li,  totniioti  for.  JOI. 

(VirnH  rlicm-  ( Fin.  3801.  27*. 

Cornnll  Kxprriiiidit  SUTioil  ({■""tAil,  lift,  A3a,  MS,  Mfl, 

B.W, 
CumQuwrr,  f»r  Carnt  icunlvu,  374 ;  tn^ftlmenl  with  (»it- 

f>i«rmilfalc.  UN. 
Giimui  MuCFiR.    380).  274. 
Ciirulla,  drIiiii-H,  7;  Hlructure,  17. 
Commiv-i!  laMiniAlf!  for  neM   di«infc«tion,   Vi,   SO;   aji 

wotul  firiiairvntivi',  S47. 
Conit'uii  citrtji.  {Kid,  98),  7B, 
CArfiK,  1*2;  'lffiti.r><l,  t);  nntiiiv  unii  function,  10, 
Curtiriuiii  vliuuiij  Biilniii,  52^'l. 
CoHcnun  fvt  farm  ptriliut,  274. 
OiwU  Rica  redwood,  269. 
CoUnin,  2as. 
CoUoa,  W7-2.W.  2fil,  2S2;tx.ll  wer-v^l,  40.  43.  241.  252; 

bolt    *roriti.    -JAI,    2r.2;    t<ny>cti>iK    tiut'v,    r>K,   RH.    It(»; 

colora,  dinwl,  271:  JiyhnJIiiiiiB  nol<*t.  03,  OS;  iiilru- 
ductionuf  Kg)'plimi  vorirli™,  73;  Mi-tifnti  Imll  wrrvil, 
251,  2&3;  nciUv.  7,  100;  for  |uk|K>r.  503,  SOI.  5U7;  pUrit 
inratatinn,  ft3.B8.  fiO-IIXI.  IIIR,  im,  2U.  24ti.  44.1;  iu 
Its  plant  rrifttlaii»,  3;  plmiiiiiK  ilMi^  i;i?4~l4ir  nu'iit. 

t>7;  root  Wrk,  4S7;  r<Hit-r»t,  47,   T.l ,   r>2;  >M->ii,   I'-ruI 

WMjilit,  \Vt.  H«:  M'Kil  iioliw.  U3.  Vir>:  MK<a,  i-nluc, 

MB.  354;  ntnlkn  fur  pupiT,  fiOS-flOfi;  «iiinri>  IionTa, 

252;  vnriartirvi  mtiitoiit  to  boll  wrfvit,  43;  variptin> 

frtini    H|HirtB.    fit;    will    (tliHiributiiiri    chttrt),    524; 

wnrin.  (1,  2.V2;  yiolnin.  I.'i.l-I.'irj, 
GrattHH-bfll,  ujru'wi-*'  loul  •■Icn'irs  iti,  447-4.50. 
Cotton,  hitliri,  ]iln''i>  in  rrttnlinii,  IIM) 
CuLtuiiHiiJI  im-nl  niili-n.  IfMI.    r.Svr  Ciittuil,) 
t'ol!t«n»rr>d  wil    3.^.1,  4tt«,  .yHl;  rnkc.  Z''.3. 
(^iCttiiiwiMHl.   fur  lurin   ivuimIIo).  ^27;  iiitoli-miit  c^linr- 

lu-trr,  3-23;  fur  pii|>rr,  S03,  505,  607;  plwilitiK  need. 

329. 
Cutylwloiw,  8. 
Coucli'Knwi.  370:  in  liopn,  383:  trcaltnr'Qt  with  copper 

witfut'-,  ]IR 
Oover.  icri-nirii!  t>ii»itit  uiitli-r.  11!)-I3I>. 
CDVPr-rrii[»,    ftfl.    3ft8-200;  for   gnnliti,    27fi,   277;   for 

orclinnl,  If,!*,  351. 
Cim  rnblMMEi-.  3811. 
Cow  rlovrr,  XtH, 
C'owprn.  2fM>  2117;  mnipAml  with  nuybe«n,  BSa.   SRfi; 

in  TOl t(iii.lvll,  447.  4*)4;  kk  i-.jvcr-crop.  259,  2IM).  2»0. 

35(b,  S5\ ;  nn  Kni-u-innniiir.  OS.  AGS;  Imy.  analyMn. 

SIR;     infliiriirf  .if     i'nv:r»nni<-»t.    «ti     I'hftmcli'r,     .Ml; 

nam,  443;  plnii-  in  rvliiliiin.  8:i,  8H.  (IS-LOfl.  IfNt.  100. 

21(«:  plonliiiK  rlnlm,   138-140;  w-nl  not**.    LlA.   13.1. 

13S;  Eur  •LloRo,  414,  415;  (of  milina,  i7<>-572r  «nd 

RnTRliiim  fur  ■nilinK,  372.  CT3;  will,  mi,  2M;  yirtili, 

153-155. 
CiiitK,    (jiuinLity  (it   noiling  eropn    for,   573;   mpe   far, 

532. 
Cralwpiile.  for  pfTwrvra,  160;  vari«^ra  for  huinp-pltukl- 

liig.  276. 
Cnb-knuii.  308.  449,  450;  wiMi  eowpew,  305;  Rcmliiie 

nat«M.  441  ;  wc«l  iti  iiiralfa,  194. 
Cnig,  John,  tjuoxsj,  24.  25. 


Crajina.3C8. 

CrttEilMnry,  (or  cMuung,  18S;  for  dye,  368;  Inc&l  wriclit, 

l50h 
Crapa  myrLle  for  fnnn  gnrdcn,  274. 
Oato^ua  UKyni'ikiitliu.  270. 
CrwinuK  lienl-tcnus.  371 ;  niiantiiv  of  aeed  in  mlMurM. 

133. 
Cn-eping  Imp  rfuvnr,  235. 
Cniuotr  IiiieIi  in  Sniiltiwwt,  453, 
(JreiMiiH',  cijal-ljir,  aa  itoik)  prpsKTt-atlre.  347. 
Crrp-,  S">7, 

Civ|')iilml«rA  cucuirn^riii.  524. 
(V™».  «ff«t  of  L-lLTlric  liiclil  on.  33;  of  declrMty',  SO; 

lihirv-pDclileJ.  77;  loiiftrvitir,  10;  )wod  not«»,  'M. 
Cn-Wrd  do(('i>-lnit,  373;  nnlnn,  437. 
Crib  mot  c:rll*r,  iVil , 
Crick.>t«  ia  ■wrcl-ixituli  m,  (111' 
Criinwin  viavm.    {Sfr  CUivvr.  t-ricnmn-) 
Criii  vcHcInl  fllwr,  281.  21W. 
Croriia  fi>r  fanii  (cnrdmi,  274. 
CroCTiB  nativuH.  270. 
Crj[)  innnoiiEtfnwnt,  Bl-I  IS, 
CTT>fft4-|hjilinikli<in,  5S-.^7. 
Crp»iiiK  a*  u  cmme  of  vnrlnlian  in  nlvila,  &4,  50;  mMh- 

<h1^.W.J17. 
Cr(il*)ariii  iiiiiri'n,  frflO.    (.Siw  Sunn  h^ntp.) 
CniLon.  KCrtl.  4.07 

CitiHrintt  fariiily,  mntlrinnl  plonl*  in,  4A7. 

Crown  riwt  of  onU,  402. 

CruwH  ici  euni-ficidii.  413. 

CriK^ifi'tir  in  iu  plnnt  rr-Iatlonfl,  2;  4, 

Cuba  biul  fib^r,  2NI. 

CuiinnhiT.  27!!,  ■JStl,  d\g.PBtinh  51;  HTpc(  of  km^vImi* 

litilii.  25;  (tlnwlioiiBm  for,   125;  pickira,  173;   praicc- 

tion    fpfiiii    iiiv.vt>.    42;   tetnl    iiotr^    133,    |45,    IWj 

«triiJ*(l  tiwtle,  539;  wnghl.  legal,  !«. 
Cucurliilu  (idfaltn,  4, 
CuFurbila  mnxiiiiB,  A20. 
Ciieiirliitii  li!riiii:l)HlR,  4. 
Oiiriirbitn  Pf|x>,  fiift. 
CiidlH-tir,  2IIS, 
CiKlhcanl.  2«S. 

Culture,  c]rtni,  lo  dnitmv  InwK-t  pMb^  4S. 
Ciirounio,  270.  .'S(l. 
Ciirfuma  Idiigii,  270. 
CiirrMmn  mtiiiKiii.  270. 
Curliti  itiK'k,  wii  notpn,  I'll. 
(\irly  nttwi'iil.  4-V). 
Curly  top  of  7iiKnr-hr<-ln,  -MM. 
airrfcnl,  2TS,  279;  for  i-aiiniiiK,  tOO:  crsporxtinic  II 

jam.    103;  jdh'.    UH;  nnirw.    7;  r»r  [ifeaerve^    tU; 

wciKlit,  li-Kid.  14K;  H-ofliK,  3S,  39,  44.  37?*. 
Curtniti  filxTs,  2S5. 
Curtiilor  bark.  HIM. 
Curtin,  .1.  O.,  artivic  by,  4lS. 
Cii-ciw,  407, 

CulPh.  B27.  «28.  

Cutu-onn,  43.  43;  in  enffrf.  24.1;  nwn.  413;  rattan.  3SI, 

2rt2;  ■wpet.polatwH,  623;  l»b«rro.  653. 
Cvnnin.  2<W. 

Cydnnir-ii.  f^r  tlic  houM-,  129. 
Cyl]L>  r*i  rmif'uritiH,  R22, 

Cyl'liiip  rn)iiiiiH>.  344. 

CyniKlon,  bolaiiirnl  chamrtm.  MA. 

CyniHtnn  Ijiifl  ylun,  371,  449.    (Srr  B<Tiuiutft-graWi,) 

{"ytuwuruit,  bolftiiii'ii  i-hnnirlrrs,  3S6 

CynoHiiniii  rrinlnlun,  37.1.    (Str  CmWil  (hvVbul.l 

('jTwriW,  120;  r*i?iiti!Ti1tif^  307;  l«^-i|cnltMv  pl*<«  in  mt^ 

limi.  IIM;  l»Ki'1tf>inniii.  21K:  tef^tum.  203. 
Cypn^w,   (rrt-iiocn    (rum   diacaacv   Hi;  hMw^nty.  MA; 

M">iiti-n'y,  fur  eofli*  sliodt,  !M3. 
Cylimitt,  .lf3. 
Cyl.tniin  prolifi^rvB  var.  olbiia,  31 1. 

CyltJitlB  aoi>pwitu>,  310. 
CyloplHHin,  II. 

nnccB,  etnp  ralktion  «vat«nM  in,  tOB. 

nacoB  flltcr.  2R1. 

Dnrtvli)^  bulanicid  rlifn-actfrrv,  306. 

Dactylia  glomvraln.  373.    {Sft  Ufcharil.graaa.) 

Dirm'tiiicjn>i*<  Dracu,  368. 

riiwKri.i,  l'>ra.  quoted,  1S7. 

DniM-fariD,  rotation  for,  SOB. 
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JMn.  KagiMi,  for  (■.nn  gardMi,  274;  nredtcBling,  112; 

wlul«,  447. 
Unkou  vct.<|„  5SD. 

Dullis  umai.  451. 

Uumpltig-tilT  fungiiB,  17,  349;  of  cotlon,  252 ;  («^^lllJd'^- 
hyiic  tr«atui(-iil  ut  trrd  for,  M;  of  tr^c ■reeling*,  3.'<0. 

riaiulHion,  -IS";  c-nulii-alitig.  II'J;  mclli™i  <if  ilii»rmiiia- 
tiuii,  IS;  ilciii  cliarur-icriatir*.  0;  Ircatiut-nt  vritli  cop- 
per Eiiirnrr.  11K 

l}anthii[iiii  HfiirniM.  *:w. 

Dvwlu,  tiuuti<(J.  IS.  SaO;  putalo,  &I9. 

Darwinian  prtnrl|i[i',  tlti>,  54. 

Dwijriimini  le|tuniijii''ulu.  237. 

Date  pttlm  Malintinc  p\eui\,  \'i9. 

nat>!<,  iiit  rocjui^liuii  iif  varlHIiv,  72. 

Ilntiarii  rnnnnbinn.  2&7. 

DauciH  C«r\ita.,  WO. 

Itewlm-.  K.  F...  nrtJrlr  by,  197. 

Day.  (V  K..  quolnl,  90. 

I)«)r  lily  ( Pig.  7fl),«l. 

Itrsa,  W.  S..  quctrd,  612. 

DcRarv  qiiotui,  305. 

DcCvKiollc  quoted.  3.  3t.  221,  VH.  &U,  520,  560,  613. 

rJeOindolle.  A..  quolpil.SflO. 

DeCandnllc,  Pyrnniiis.  quoted,  84. 

DaClieux  •iuot'«d.  240, 

I>l>I.aM<pf<|p  quolnt.  :«>, 

DeU  Vm.  0..quule(i.  520. 

DvNuavillc,  Man|i''^- 'l""'^'  405. 

lyOmwy  <|uofi-d.  30. 

DeRodensi  iiikjIm).  3|, 

DeBauMurc  quoTn.!,  30. 

DeHntfl  i)uut«l.  405. 

DrVrifli  r(unird.  Bl.  (12;  miitation  theory,  57. 

Dncrkii  Lmiip,  2SA, 

Dwldiintw  trew,  ^ffprt  on  plN;tn>al  [KitcnUal  ol  Mmoa- 

llpli^ruiii  i|IL[tUx1.  32. 

IX-lnvnn-.  <.-rii|i  rutaliun  eyBUmfi  io,  101. 

IirJphiniiiiii  Zolil,  207. 

ttraa'-  -i^i  alcohol,  1S6-18S, 

l>i'nilm|)flit<)n  imniviuW.  2ft3. 

Lh'nloii.  \.  A„  (juotcd,  679. 

D<T>ii.r1iiiiiMi(  of  Cvmnicri-i'  niid  Labor  quoted,  14&-I&I, 

Dnrrt  tilant*.  rliBriii*t(Tiii1icB.  IB. 

Dm  6lKr.  2K). 

Dcsmodiuni  lortuonum,  SI'i,  ZIR. 

DratroyinK  Anifrl,  477, 

llriitxiiu  for  (nriii  snrilrn,  274. 

nowbcrrirM,  vnriHv  f<»f  liiiiiiiwiilftntinK  '"  8i>u,Ili,  27D. 

IVwpv.  B.v-e«T  H .." uri Irlp  by,  i»l :  (|Uot«d,  2*7. 

Dcwitt,  Sli»wfl.  qiuiUil.  Itf7. 

Ucttrinr,  412 

Uliiiiiir?ti>,  I'lucc  in  ri>l&tton,  108,  100. 

Dlifliirs.   (.So-  Durrn.) 

DhurK.     (Sir  Durra.) 

Dhurm.   (Sw  l>urni  ) 

Dicotyledon*,  H;  arm n lament  of  f)bruva«cutar  bundles, 

IE;  Ntmcliin-,  1  R. 

lUclwniitii  for  fitnii  s&rdeH,  274. 
DiijtKlk.   iSrt  FuxKr<ive-.) 
n^lajla  purpurMi,  401 . 
Diomioua  |>1nnle  drspribHl,  IS. 

lljoHfnrfn  glohjB.  3)10, 
Dlu«^ori<]r«  ljunleil.  5S4. 
DiiilncliliB  (luu-a.  77. 
IlifMiciin  I'lilltiniiin.  It30. 
IlijMnf->iii  ■ylvrolna,  1137. 

!»«(•(■««.  fitrpst  abA  timber.  345-347, 

IllM-iCiC-i,  pliuit,  3A-63;  I'nip  ratotion  in  nrlntion  to,  M. 

I>i-itlltBl4>  .iprav  formulA,  3H. 

Divi^livl.  77:  lor  tannin.  027. 

Dt^-ii<ic>II  nf  n«tany  f|iint«l,  fl4S. 

T)i^-1»ioB1  ctf  Rji  If JTTllJlo^v'  igiiot^^tl^  JSD4- 

Hoclt.   112.  217;  riirlv.    IIS;  oriultfntinK.   118;  yollow. 

457. 
Ikxldi^r,  in  atrftira.  Iliri;  i-rndiiralinK,  118. 
lhMlw)ii  qiuilMl.  znz,  2S.'<, 
I  hiKKTll.  r.  S..  rtriirlr,  2«7- 
I  Ihb'"*""'.  r«*'t«l,  .f73,  437. 
IhilirhcK  bitlioniK.  pini'o  in  rDtaticMi,  IDS. 
IVunlnont  tmt.  332. 
DoomboiKli,  »2«. 


Dorwlt.  r.  |[.,  qiiol.nd,  Cfl, 
Doryplivrk  d<v«'iiiliiirata,  524. 
Dniicin  sl4>fk«  for  dwarf  »ppli!*,  277, 
UfiuxtM  fir  ill  Canada.  3I1(, 

Di'iJrn.     {Sri-  l)iirT».) 

Dollmli.    (.V^  IJiirro.) 

Dtjyii:  Icij!  ruli'.  S-tS. 

Dovle-.Scribntr  bf;  nilc.  338. 

DmcTiiii  finnnhari,  JfiS. 

iJrar-BTift  imlivisa  (or  llic  litiiinp.  130. 

Drain's  bluud  (iialiu),  2GB. 

Druon'a  blood  (Surntni  i.  J<W. 

DraiiUKe.  pl&cinR   diulus.    91;   in    rvUtioo   tc-   plant 

djflPMfq,  47, 
Dn-piLimrnrpiui  KirnfKidmai^,  639. 
Dried  trulls,  174-177. 
Dmp-et^il  gjiwii   bun  ell,  4S3. 
DrnmitH  WliitiAorii,  27a 
DniK  pldiil*.  457-407, 
Driiiiiini  nj£.  1137. 
Diifkuhvikl.  217 
DiiclH,  TiAlkirf  iLiid  fiiitrtiuil.  15. 
Unite-,  I'rnf ,  quott-d,  aPfl. 

Iliitwur,  B.  M  .  iirticlp«bv.  ll«.474:noteHbr.  167. 
Dii^ar,  J.  I'.,  nrlirlra  by,  HHX  467,  fi82,  Ofitt;  qiiotrd. 

Dtihamel  qiiolrd,  32. 

Diir*.    (.Srr  IJurra.) 

Dtirni,  3K4-3Hft;  nottw,  574,  575,  579^  >Md  pvr  wtv, 

130. 
Diirrah.   (Sfv  Dunn.) 
DiirrbB  for  ih-r,  270     (Sr«  Pun*.) 
Durum  alwni.  BBS,  004. 
r)u»l-?i[irBV,  4(1,  4i. 
DuT.i..l,2fl8, 
IJuvnmiiT  (iiniliHl,  30, 
Uijvcl.  J,  W.  T„  .(""ted,  132. 
DwMf  A,i,'r  for  d\.',  20*. 
Dwarf  fruit  Itvo*.  277. 
Dwarf  juiiipM  for  tntinin,  028. 
Dwntf  milo,  57».     f.SVr  Mib,) 
Dwarf  imtmcttfi  fur  tannin.  026. 
Dwarf  numao  for  lanain,  £20. 
D'vpr's  Tinrom,  288. 
Dyer's  rocket,  270. 
Dyn-'a  aaffrun,  270. 
Dvpr'i.  woodruff.  2(W. 
Dym  and  dyeing,  207-273;  iii^toi,  4. 

Kvir,  F,  B,,  qin.l«l,  2U. 

KiLnl)  alinniiit,  3()7. 

Kivnli-iiiii,  Mi. 

iuajil  Iridinrt  IcLrm.  1129). 

IClK-miayiT  ituiiti-J,  320, 

Rrliinact'a.  4&7, 

iCcliinun  I'liilippinrtiiiiB,  2C0, 

IdjEi^wurtliiu  Onniiu'ri,  AU8     (Stm  Fig.  03.) 

r.diblc  Imlclus. -)77. 

Kggplniil,  iiolf^it,  2;  iwvd  |iiirity  and  gsnmnattan,  133; 

Ipinprratiimi  for.  2MI. 
^KlTt'i  crun  roiaiiou  fnmtnriR  in,  108. 
F-KvpLian  Hovrr,  7»,  2)5,  216, 235;  aawl  pvr  arn-,  135. 
KKyvtiaii  tojn.  3K+-380.  Q7», 
I'-Ryi^'it"  111  pine,  398. 
Kgvplinn  milM,  471. 
K(t>-iilinn  wlirnl.  576.  064. 
F.mki.ni,  llft'l,  fWH. 
K!nnd>V>><-l>j<^.  it2S. 
KUii'r.  dunrf.  Int  iWf.  2ft8. 
F,li!.tl«Trs  for  dvr.  208. 
Kld<'rl>l<.ii-  winr,  IKl. 
Klci'Biii|iaTi<?.  4A7. 

KItTClric  ore  HkIU,  rrapomw  of  pkaata  to,  22-24. 
nJi-ct.rii>  ii<i'Kiii||cw(-iil  IikIiI  fur  planta,  24. 
F.lr-ct riir  liKlit.  I'tKiiii'r-Hfwitl  merfurjr  vapor,  etfert  i  -i 

plAnto,  26,  27. 
Klix-trii-al  potential  of  tlip  atmotphMP.  34. 
Klerlrir-Hy,  rlTi-rt  on  planla,  IB.  S0-3A 
Elwlro-hortimiiiirr,  32. 
KIcphanlorrliiiA  Hiin-lirHli,  H2K. 
Klfvatnra,  craiii.  'M4,  3fift. 
ElfviiiK  quoti^d,  30. 
eiliott,  K.  K.,  article  In-.  MO. 
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Elliotts  SidiL.  307. 

EUawarlh  ((unlvd,  70. 

Elm,   in  CuiBiLa,   SIS;  mulEet,   S41,  343;   red,   S28; 

rcKCDonitiou,    325;  ro«k,  342;  uwl  note*,  338,  33D; 

ItrntiDfiit  fnr  Ipnf-bpollr,  44;  whiU,328. 
El{«if«(Kig,  2a),  II. 

Rficyrl-ofH^tit  AriiiTfiiiiH  f{ii»Levl,  A^. 

bmDllp  iiiyrulKilaiLB,  C'£>t. 

En»hryu-B«w,  17. 

Einincr,  0113,  564. 

Ecdivp,  uFftM't  uf  ria«tiic  light  on,  23.  34;  ofTnet  of  (Jm- 

tririty  an  Rorminiitiaii  of  ac«],  30,  31:  acod  nctevL 

133. 
Endmlermifi,  13. 
Endoiiau  dcGuvd,  8. 
Eadoaperm,  (onnatlon,  17. 
EnBeliL  Ettwanl.  i|tuitMl.  404. 
F'lf'fM.  crop  roiaiiDn  B>-HtFma  in.  100.  1(^7. 
Bngtemtuin  quotni,  27. 

EnRliili  bliic-Krnsi.  410;  IcfiBl  wrixlil  of  imxl,  149. 
EnellHli  iIhIhv  for  (nrm  (Enrvlrn,  274. 
F.i.jtll-li  .IwuK  Inan,  212-211. 
KiirIihIi  ivy,  noiPH,  7.  15,  Ifi. 
Eiixliali  udk  fur  (luiniri,  AM. 
EngtiiHh  pfttato,    (.*!'/  PoIMii.) 
EtiKlisli  tunii|M.  k-Kiil  wFL|ch.t,  151, 
Enailing  pn>rciB09.  MS. 
Envirannimt  of  pl>nt^  1^31 ;  rdntion  to  ptont-bitH.'d- 

ing.  S9. 
Eo8in«,  271. 
Epii^iil*  viIImIh,  R24. 
Epilrlv  MiPiifrMTi*  (t-iK    03).  43, 034. 
EnuErcifitis  Aliymltiii'ii,  311. 
Erig«ron  I'UilndcJjiliif^iUj  447. 
Er^l.  503. 

Enca  vborat  for  KTccning  pluito,  t3i, 
Enxliiiin  Diitryii.  107. 
Rrodiiim  i<iciitAriiim,  1<I7,  198. 
Erodiujii  itio»cl».tiini,  107. 
Enxiiiim  TcTiKniim,  1(17. 
Brvuiii  l.viiH.    (Sff  I.'-ntll ) 
Erwin,  .^.  T.,  tiiiotwl.  276.  278.  27fl. 
Ervthrinn  mwwpteryit  for  eoffpe  ihiide,  243. 
EHparpot,  iVM, 
Eaporeclu-  M4. 

Enparh.,  fitvr,  2»1  ;  fnr  papor,  &03,  £04,  A(17. 
Eapiiiillo,  028. 
K»mim,  4M. 

Ethcrr.  pffect  an  plruita,  3S. 

Eliiprieatinn  of  ptanls,  29. 

Btinlnlion  of  rilanis,  20.  120. 

Rupftlypt.ll,  4afi. 

Euriilyptini.  hark  for  tannin.  fi27;  foroll,  4fl5.  406;  eitri- 

odurs,  A37;  raryinboKa.  2tA\  ('27;  Ololiuliu.  027;  Iru- 

ooxylon,  flUT;    ionpfoha.  R'J7;  inacrorliynpUft,    370; 

obliqua,  027;  ai>cidi.-ul«lia.  627;  nMlmla.  827. 
Euchlamo,  b<il&nic«I  r)iarac1«ni,  346, 
Euehlanta  liucuinana,  638. 
Burhlnnut  Hrxicann,  367,  638.   (See  Taouiit*.) 
EucoiniRia  ulnioiiJoa,  77. 
Fiifwalin  niiiiuta,  344. 
EuTupe,  prop  rotailun  iivst«ms  In,  107. 
Eutmna  Knli^nrdiliu,  77. 
EutTMna  W&sahi,  77. 
Evaponitiiig.  aa  a  home  indiulry,  174-177;  in  Oalifoi- 

ni*,  165. 
EvaiMnttion  from  l«Avai  iMintrolled,  13. 
Eveljm  <jwil«i,  a2fl. 
EvriiiuK  priiuroM  (Fin-  140).  113, 
Evfrnr#i»n  oak  for  tftiinin.  H3ft. 
EverKraetA  oila  tnnii.  494. 
BverbaUns  flowcriiix  pn,  301. 
Evcrlaatlnc jintaR,  453. 
EvamM,367. 

Exocorpui  cupnarfffirmle,  62^. 
Exegna  dafinnd,  R. 

Exprntd  proiluclo.  177-lttO:  nolM.  ISO. 
Extnic1«d  iiriKJurlB.  177-190;  natm.  ISO, 

Fab*  vulgaria.  312-214:  effect  nt  electricity  on,  32. 
FBgap>Tum  rmnrK>natllln,  217. 
FagopvTuni  c^riilcnluni,  217-331. 
PagDi^nim  Tatahcum,  217. 


FatKiis  Ann-riraiui  (Fig-  437).  317, 

Faiius  rerruKiiii>u  (FiK  437).  317, 

Foirrliild.  David,  article  by,  70. 

Furrliild,  Thomaa,  quoted,  57. 

Fairy  dubc,  477. 

Fairy  cup,  3fl8.  — 

Fallnw,  pWe  in  Mtation,   lOOL   101,  lOi-lOS;  itotML 

BUS. 
FalluwmKi  Bumnurr-, S3;  ui  eruditsla  wvtda,   111;  tot 

wheat.  6AS. 
False  re(l>t()p,  374. 

FnEnilii-n,  plant,  explained.  3;  number,  3. 
Farm  gorilpn,  27a-281. 
Farm  mnniiHriiiKTil,  ftO-SH. 
Farm  and  Trndcd  Soliwl,  Tli»,  quoted,  AM. 
Fannn-'fi  Ra^ialcr  qvotMj,  lOS. 
FaU  In  lM.v«a,  13. 
FeattieT  btue-ateia,  463. 
Feed,  kgnE  wMght,  I4K. 

Feedins  KVitmi.  relaLlua  of  forage-croppin«  tn,  304. 
FdllnK  trt^'A,  .1.1.1. 
Fdtta  gladiaria,  M3. 
Fallia  jaculifpra,  032. 
Fdlla  aubicntliica,  653. 
Fnnring  lu  rclntivl  tn  farm  manaftrmmt,  0(1, 
F«ui<<l.  4^7, 4SS.  400;  iiiipurtatiuix.  4»rt;  for  i>il.  4B5. 
FcnuRTcck,   467;   for   fvTacc    30";   iuirwluctioo,    73; 

■malt,  SO. 
Fermentation,  aa  eRrctni  by  eleclridty,  33:  in  rrlatioa 

to  caunins,  170;  Ui  preserving,  10]. 
FcTTiii-nlH,   la  mtation  U>  plant  nutrition,   19;  to  pe*- 

•arved  pn^iliictn,  Iftl- 
Pem,  Bualim.  aa  liuuMT  )ilaiil,  129;clJiobiiiiK,  (orwiDduw- 

box,  130;  PlTiv^  of  nN'tyli'nc- light  00,26; MrtM,  3,  10, 

ISO;  Khnile  iilniit,  20.  iliadinjL  122. 
FcnianibfiiiiKwoflil,  207. 
Femanibuek  nooJ,  267. 
Fomnw,  I).  F...  anirln  bv,  313. 
Fertility,  auil,  rclatitjn  ul  crop  rotation  to,  80, 
FfrUIiicr.   cnmmcM'ial,   handling  on  farm,  96,  07;  as 

1i(-i)ii<'id(r.  Il'i;  in    rplaiion  to  r.ror)  iniaiton,  M;  In 

n-laliuii  <«  plant  tSiai-ama,  SO;  lutattou  u(,  88, 
FpMilitation,  explained,  17. 
Frwnn,    374;    fliiMravcd.  374;    hard.    374,  430.    4311: 

iiicwlow.  wed  note*.  133;  aliccp'v,  notca,   133.    ISti 

8Ui»]i'b  fiT.c-iip  ) 
FeatiH-B.  Ix'ianiral  characipra.  SBfl. 
FntiK-D  (liirliiHciiU,  374;  tlalkir,  374.  <Sr«Ta]l  fcacue); 

plutior  ]>r«t»-ii*i».  .'(74;  holTttpliylla,  .174.  o\-iDa,  374, 

(.Siw  Sheep'*  tmur):    [labularii.  77;   ru lira.  374.  (5« 

Hnl  fiwpiiej;   leiiiiitiilia,  374. 
Fiber  plantK,  2S1-203;  in  their  plant  relationa,  4. 
FIbeni.  notH.  B. 

FicuB  claatira.  5ft4,  .MS;  f.>r  tlie  liouJW,  129. 
Field  fTfip,  dUtinRtion  from  fomt  crapn.  317,  321,  333; 

5 rowing  and  tratitiplatititiii  planix.  147.  14K, 
d'pca.  SIO-AIS;  planting  datn,  136-140;  teed  per 

acre.  136;  tornilage,  414;  yield*,  I53-1&5.  (&*m  Pea.} 
Fii'ldB,  layfuil  of.  flO. 
^''B^t  bcaporwfcd  as  covcr-erop  for,  21S;  introduction 

at  Kabili  vnric.tips.  74;  not**,  7;  for  pftaervea,  ISO; 

variniii'v  for  planting.  270. 
Filao  bark,  430, 
Filar««,  107,  IBft, 
Fiuriu  xraM,  371, 
Ficjup  filjcr.  28ft. 
Fir,  bfllimni.  for  oil,  405;  in  Canada.  319:  diaeaaea.  345; 

for  fnnii   wmidloi.  ,116;  InngL-vity,  346;  lowlaiul.  for 

tannin,  C2J>;  Dtirngni  rei|uireniciil«,  330;  in  tia  plant 

relation*.  2;  iiilvrr,  for  tannin.  625. 
Fir^bliglit  o(  apple.  infi?ci loua  ditaaa,  47. 
Firr-litiea  iu  farails.  330,  331, 
Kirem-eed,  46.^. 
Flrrwood.  nefuriti^SSO. 
FUelicr  ([iiotcfl.  ISS. 
Fttcthulv,  26S. 

Fi«h-oil  soap  tor  mii'kinK  insecta.  44. 
Fisiiio  dye,  26li. 
P1lrhn*r<iuo1«>d.  31,34. 
Fixt«T.  Jotm,  article  bjK  il7, 
Mamtnarian  otioted,  7t. 
Mat  pea.  307. 
Flat-alem  graai,  373;. 
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Ftkx,  IBS-All;  affi-ct  of  HM'trin  light  un,  33:  fur  liber, 
8Sl,  883:  nfitrx,  :i.  4'.m:  for  puncr.  .va.  aill,  .M)6,  AUT; 
plkc*  in  n>tali<>ii,  II'KI-IOA,  107,  IDS;  p]aii(iiij{  ilntM, 
133^140;  nMi.  :t()t):*i-nl  n<)l<<M,  4»,  \X2,  i:t3,  i:tll.303; 
■tr»w.  61.  29»;  wi'JKlit  at  sei\\.  treul.  ISO,  152;  will, 
47,-i8-«a,  aiK);  j'irldB.  1M-15A 

Flazwedoil,  MKi;  miuiiiraclun-.  3M.  301, 

FlfB-beethr.  on  fnblmp",  2'i-'i:  |ioiBto,  524;  Bwcet- 
pOtAtoM,  622,  fiUS.  fHwcca,  051,  0^2;  tMmip«,  5£0. 

FlMningi*  oonspsln   2711. 

Fitca,  unrrlcn  of  piiuit  dltviLvs.  SCt;  control, -IL,  43. 

IHaodnd  gitin,  027. 

Ktarif  iiltiir«.  503.  Mn. 

Florida.  clovCT.  314,  215,  309. 

Horidn,  crop  rol«tir.n  avitpmn  in,  101. 

Morid*  mom  tut  fib<-r.  i>H.29:i. 

FlouT-inoth,  hydnicvnnic  nnil  pui  for,  4fl, 

Flower,  bud*,  G,  l7;  cfTi-^cl  of  ;iliadp  on  development, 
131 ;  in  farm  annli-n,  373,  374;  farming,  .W2;  nules,  T; 
rtnir-MiTO  (LOii  (liiininn,  17.  IS. 

FU>iv(-riiij(  planli^,  2;  nutm,  17;  nlUiibor  a(  vMtnuniiR 
uiiporTiuii'i-.  3. 

Miiwprlm  piBiils.  2;  nuuilwr  of  t>con«iiii>c  Unport&ncv, 
3. 

Klowcre  i)(  sulfur  (or  niililirw,  130. 

Fliir  rvkpamtom.  iTfi, 

Pluoriii,  dTcrl  uii  [>lnnt  growth,  39L 

Fly  MgBTic.  477. 

Fijr.  j[TMi>,  on  houw-plarils.  130, 

F<»niRiililni  oHif-inuU-.  4WI, 

Fi>ild<>r.  ilt-finnl,  3<)3.  iiol^s.  4. 

FaliB^  nluats  (oT  tilt-  hwvuK-,  lid. 

Food,  prujii-.  (Mivironmrnt  of  plantd,  30,  31 ;  metliod  of 
Hnborttiiim  luirl  iiw,  18,  tf). 

FiMxt  (nipply,  Inw  of,  in  plaul-brcniing,  .17. 

Fiiniffe  cruiH.  303-311  ,  nuiis,  4,  7;  pituo  in  roUtion, 
«3,  IM  ;  umla.  Krowing.  144. 

Fofi-iug-imUMw,  ouriMiriioii.Jii,  Iftl-ISS. 

Firmit,  :)l2-147-<li<(rihitli<>M,  ;il7-.'illl,  3i:i;  Wtors  \a 
tlnibvr  prrnliictiuu,  31W-323:  rlip  farm  woodlot,  311- 
319;  flroa,  in  iiisccl  cimtrol.  40;  firri,  pmU-clion  fruin, 
SdO,  331 ;  hArvcvitiii^  uiid  TEmrkrtirifp  tlu^  fiuil'K^r  oron, 
33a-342;  iniuvl  cnfmi™  nf  womlliU  tr«n.  .143-,"MS; 
luid,  ■ihiniliii''.  321;  nmrlirnl  nrcitorlinit  niiil  im- 
pmvnnptit  of  tKi'  wtkhIIoI,  llDO-fCtSt;  riii>in){  Our  tini- 

bt-r  crop.  333-330:  limber  disoMM.  345-34". 

FurrBlry.  312. 

F'>rgcl-m*-not.  fordvp.  2B.H;  ri>r  (Bnn  rardpn,  271. 

Furinoldrlivdi^  tn>altiii-ut,  49.  50;  uf  liurli'V  miiut,  20-1; 
of  oat  Biiiiit.  402. 

Formalin  trtatniMit,  of  robbnftr  hm-iIii  for  blacli-rtit, 
323;  for  flai^wilt.  rtCXl;  df  nnut.  (170. 

FontoT  <|U(>Inl,  31 . 

Fowl  Tno«dfiw*nni*B,  .174,  ♦4i;  in  mixtUTM,  440;  aolt 
for,  437. 

FoxRlovr.  4&7,  4S8,  4(11. 

FoKtail.  209,360;  in  alfa.lfB.1fl4:  mfadow  (.ShMpmIuw 
(u&lail):  mountain.  454;  yellow,  3tig. 

Fustail  millet,  lfln-472:  in  I'laiti.i  rrfiinno,  4.*i2;  nntro, 
1.76  (Set  IIitii)*BriAn-|;rB»}. 

Fmnrp,  cmp  r^l1.^(l^ln  synuin*  in,  107,  lOS, 

Fnuilc  qubbxl,  3!>2,  393. 

Fnuvr  quotrj,  s;3 

Fr*wr.  B.,  article*  by.  W,  221 ,  434.  ftl  9,  529,  MB. 

Franinua  AmrriratiB  (Fig.  43£),  317. 

Frvam.  Dr..  ')<ioini,  43(1. 

FmJB  HiiotnE.  32. 

f-'tmiBB  for  the  windom-box.  130. 

Fniic;-.  bt?rri«,  370. 

Frp»i<!h,  II   T..  qiioini,  101. 

Frcncli  purplr  Jvf,  288. 

Frrnfh  ■ilnmr  tnr  tannin.  n3ft. 

Kn-nrb  w^-rt  In  llnx-lirMi.  ?H9, 

Frutt,  ux|ilana1iuii  iil  i-ltii-l  oti  pItuilB.  21. 

Fruit,  bot«niMl  notM.  4.  7,  IS;  bud«,  fl;  butt«r.  163; 
aWDdicd.  162.  lOS;  fmuning.  1.17-177;  tlrird  101- 
dwsrf  tr«»,  S77;  ellert  of  elcctricit_v  on.  30;  client  of 
■hadv  on  devclopmeiil.  121;  haiidlinir  ntid  Bhippinit, 
aM-3.'i7;  juir™,  177-100;  pBrkaBm.  ii-g»l  •>'"■.  '^2; 
praBcrvinK.  117-177;  pur/e*.  163;  •vruji*,  I64;tr«ca, 
croMiu,  M;  vnrlrtim  for  planting,  ^S. 

Pni)t'«w3(n),  273-279. 


Fniil-growiog.  348-355. 

FuelmiB  (FiR.  40),  17. 

FilUrr'B  Irnwl,  flafi-ftSS. 

Fiimipntioii,  45. 

Fimei,  3<li,  ^4fl;  pffpcT  of  oran^p  llKlit  on,  37 ;  •ffoct  <tl 

*Jnc  Milt*  nil,  2H.  In  iiinei'l  (■ntilnjl.  4I>;  i)UL««2. 36.37; 

111  ri'liilifin  t'>  plant  khuwI'i.  '3, 
Furiutokii-s.  37.  311,  40;  us  plant  atiuiulanta,  2H. 

Fuii£iii(riR.  7a),  M. 

Fiiiiliiiinia  clBfltieiL,  A&ft, 
Fiinrtn-ii  firtidn.  289.  .MW. 
Fiircrn-D  Kigniiini,  2Mii, 
F.jr»e,  3«i7;.l*«rf,  rt). 

Fiuwnii*)  ariiininat>i».  029. 
Fuianiis  t<omjjn'>«iwi,  62S. 
FviHBriiiiri  lini,    {.'.W  Flax  wilC) 
Fuiuihittii  cixysijuruui,  S33. 
FiJHti4.  2tW. 
FuBtio,  26»,  260. 

Gnhnn  woo.1,  2I«, 

n«Un(tnl  (('Uiii™.'),  2fW. 

Gftlaiiiml  (JhvuiO,  2aH. 

Oulli'iu.  403. 

tl»ll(rt«Tiy,  nr,  B.  T,,  quoted,  99. 

Gulls.  foniiiLtiun.  21. 

Ottlton  quoted,  60. 

Gnlvanolropiiuii,  30. 

Gwnbirr,  626;  eKtrnrl,  02<I. 

Ottmlmcc,  2(t9. 

Oandliaki,  267. 

Oaranrin  dve,  25S. 

Garlianiu.  SOfl, 

(.Inrclma  Celcbica,  77  ;Coehii\ehinenBiB.  77,78;ll*ubufyi, 

ifVi.  MunBiMlnna,  Tit;  Monilln.  208. 
Gnrdin,  funn.  273-281. 
Garilcnin  (frnndi  flora,  208. 
(lanlini  qiinlnl.  3r). 
Uanitan  i|iioli\l,  TiNtS. 

Q:ttL  liuh',  ].ni'nn<li-M<-(-inf ,  rETrct  on  plnntB,  2r>,  36* 

fiic^irilaiii  fur  farm  icufd*".  274. 

GuijiIl-,  270. 

Gnuilhoriu  proeitiobcnB,  498. 

GHIiholl,  2aS, 

Olrriiin  op«Teiildl«.  524. 

Gfwvpi  di-"  ■!  !>■■",  MM). 

GpfitTik.  plftMl,  number.  3. 

Gn-Liintii  tincloiia,  368. 

Gi-nlinn  dye,  ?IV'". 

Geiiliariu  Itili  .i.  348. 

fleiiUB,  es pin. lied,  2. 

Geor   in,  eh.p  riil..l«>nr  ^y>iLi>iUB  in,  101 , 

Geur^la  l)n|iiir1i  iPiit  of  .V([rleiiliiin'  iiiiot«J,  57M.  S79, 

Gi"jriia  CxiH-riiiuiit  Fltaliun  •juoictI,  202,  303,  261 

Ocrnnliiiii.  clTiirtol  i.~Myl<^<'  IlKht  on,  2A:  tor  tli«haUML 

]2«.  1.10 
GiT»rti.  W.  It.,  quuteil.  620, 
Grrardi?,  (|uat«l,  520, 
Gcniian  ivv  fiir  wimlow-hoK,  130. 
(■«Tiimi.  niilli-i,  4^11.  470,  471, 
dfrta-ffl] I  [Hirtlyiif   .'>4, 

("Jermi nation,  r"'f''ntagi>  «jf  a^vda,  131*133;  tmta^  141. 
Giant  |».fTlial].  t7i<. 
Ginni  rye,  (Hi/.. 
Giiiiii  ryi--|[ran.  455, 
Oiuiil  B|Mirry,  5t^. 
Gtbb.  (.'ImrW,  fjuottd.  71. 
GilLxTt  qiiuled,  KD3, 
Gitmore.  J.  W,,  srllrle  by.  38P:  Mtn  by,  MS. 


Giiiselly,  tilue  vo  rotaliiin.  100. 
Qinoirr,  fia6,  087;  pi. 


183. 


laee  in  rotstloR,  100;  root,  oadM. 


OiiuMng,  Ain»nc«n,  a.'i7-363;  Bir#«<  of  ■hwU  an.  120; 

IIDlM.  4.^7. 

OUwHhuuavB  fur  veKclablp  crop*,  133-128. 

ai««aim.  M.  B..  rfuottvl,  178. 

QlnlitBThiu  trinnuitlKn.  3V3. 

Glun>BP.  412- 

(■liKamin.  506. 

GlyriTie  liiipida.  &82. 

Qlycjrrliixa  ffiabra,  4S2.    (An  UiftiartM.) 

n<n,  powdnr.  3AH. 

OoaU.  dIciMtlblLity  of  aoybeu  tenfe.  MS. 


682 


INDEX 


OuITarl,  H..  <iuotcil.  SOB. 

Ooldcti  Glow  ruilWf'kili  (or  (■rm  gnnlim,  974. 

GuliJcBi  aiiil,  457,  4Q1,  Wi;  Siir  dyi<,  iOH. 

Culdeti  wnCLli.'.  039. 

Gotdenmd  for  farm  gud«a,  274;  .i(it«a^  7. 

aDiucrn.a2S. 

Ooobt-r,  &U. 

OoMM  whcnt,  084. 

<hMM>>M>rr>-.  27«,  270;  for  cnnning,  IfiO;  <'n«t  of  Bor- 
deaux iiiixtuco  VII  cuinifljaitiun,  iH;  milittrw,  SI; 
DottH,  7,  Bl  j  (or  n-liehi"*,  17:t;  wELglit.  li'gnl,  liiO. 

CupliL-m  ill  ttllulfa,  185;  prolM-tiiig  Irtw  smhIIjiiks  tmiii. 
330. 

Oonw,  H07^  mi3jifi«Dliotis  for  <?]LvironfneDtj  )9j  pln^ua 
in  mtatinii.  HIS. 

Oiuv|>iu]ti,  247-:;fiSiiU')Kireiiiii,  2S2;  BfLrliailoiiM,  247, 

2Si;  iH-rhaieiiiii.  247,  282;  lilraultiiri,  247,  2»2;  Pcni- 

vifuiuin.  2hS;  WiitliUuiuiD,  2S2. 
Cram,  3«2-3tiS;  olnvuVjra.  384,  SKii:  ti.il.-..  IIS    131 ;  in 

ruTtttiuii.  fl'i-90,  11)1-104.  im,  i<SS:svva  (MUiig,  141; 

furBuiliiiK,  570;  Hiiiub  ot  twrgliuai,  C$2. 
<]rnili(.<s  d'.<ivignon,  270. 
Grninc*  dp  ihtw.  270. 
Grunca  jnuncs.  270. 
Grftinesdr  kirini^,  260. 
Gram.  78.  :iiW;  riliir*  in  rotation.  I«9.  109. 
OruiiA,  black,  4S3;  blue.  •164. 
Onunft-fTHnna,  4Ji3. 
Gramincii*  in  Its  iilftiil  roUtiotui.  3, 4. 

Or&Btlcau  quolral,  3i. 

CfOfM',  2711;  anlhropnow,  Kl ;  brniidy,  ISO;  fur  MUiaJng, 
160;  pfli-tl  of  Boriirmn  mixturr,  2.'*;  of  ripctrir  atr 
light,  22iof  cK'clrkily,  S2;  ItoMiopfx-ni,  42;  nal«*,  4, 
7^  16.  131 :  pliyllnxnni  plniit  Inuiu-,  4H;  placn  in  rotn- 
lion,  1-1)7 :  for  n-linlii*,  iVn;  root-worm,  44;  rol,  47, 01 ; 
■tiipptiig.  ■'A7:  DUitnr,  181 ;  wciRliI,  IcKkJ.  148. 

Or»|>p-rniit  in  it*  plant  r»l&tion«,  3. 

Qn|xi-juJc'p,  178-181 :  in  preHtrve*,  105. 

Oruw»,  395-377,  434-1&5;  bttlcy  aa  nunc  erop,  203; 
BOtM.  2,  8.  0  10,  ID  20;  for  p«po*,  fiOS  ;  pWc  in 
roUlion.  8N.  m,  »2-9B,  lOl-lOR,  30.1;  rrlntion  towti) 
tDOLnn^nK^nt,  92;  son!  notes,  141,  H^,  430  440;  «ii%l 
trMtmont,  411,  Mi;  for  sila^,  414:  fnr  tailing,  !i~\ ; 
tct\ap«m\m  for,  2)W;  In-Mtiicrut  witli  l-ouiht  nuJF&le, 
1)8. 

Onnh«pp«n,  in  nifalfA,  105;  control,  41,  42;  in  cum, 
413;  in  cnwp-As,  2f>l);  in  crIh.  402;  inwiybrWiu,  &Sa. 

Omvity  on  a  pluiil  aliinultu,  10. 

Gray  nnltbimh.  5fi.5. 

GrsMOK.  pmtw-ting  wotKllnIm  (mm.  a:(l. 

OrvMvvMid,  455. 

Oniftt  Britain,  nop  rotation  system*  iu,  106. 

On-ck  valuiiia,  G25. 

Cr>fk«,  notrSu  41. 

Gr'-vn  nphis  uii  Hiir];lium,  &83. 

G'rcii  arsCTiitr,  44. 

Gn^n  rtowprs,  formBtion,  21. 

Grvvu  fly  un  hmiir-plnnt*.  ISO. 

(inTahiiiifN-,  Ponlnirliun.  rj;)-12X;  fumlgallon,  45. 

Grrcn-uiniiuro  croim,  2M.  2M»;  plaoo  iu  rvtatiuD,  fiO,  86, 
93. 

Omtn,  SaiQiHrl  li.,  urtirlc  tty.  323. 

Grpcns,  Iravre  m  ro*>d  piirla,  7. 

Grvnviilo,  Sir  Bichar^,  iiiiutcd,  520. 

Grevillca  rtibiwln  for  coffe*  ahadir.  243. 

Orvvillcn  ■trinin.  <I30. 

OrPV  HtoiiM.  rlrriTiiii,  M9. 

GrilV.lli*  niiol.nl,  2S. 

Gri^Ulr,  J.  n..  qooUil,  l«l,  833. 

OnU.412, 

Grouiid-nut,  514.  520. 

Cn>und-|>cB,  514. 

Ground  v:nad  tar  papor,  SM,  50.1,  507 

Qnib,  white,  con  I  ml,  42.  43. 

Guab«  tr«o  tor  aliado  in  oaflcr  pUnlatiou^  MA, 

Giiiunn  tree  for  mfTi^  alkailo.  243. 

Giiuleiiiula  ltTA»j  038. 

G'luviut,  jpKal  wMghti  148. 

Uuaiiinn  lur  lilwr,  38S. 

Guitandina  criato,  3ft?. 

Gullandina  cchinato,  2QQ,  370. 

Giiincft-gntss,  303,  4S1 ;  sred  per  ttnn>,  13fli. 


Guiiotift  AitymiaiOL   (fitt  Nicrr.} 

OuJKotiaoleifpTn,  5LI1. 

Gujarat  amp  rolaiiuii  nvXrin,  I W 

Gum,  Aroeman,  412;  lilork,  342;  ml,  34A;tnc.Mb 

GurJcr  nilu,  56A. 

Gumiw  cpititnl,  232. 

GiitlA-iHTRlm,  r>'>4,  MO, 

Gutti-rn,  fmiiiift  rroiii  wtwda,  1)7. 

n^-innoHpvrint.  2. 

Oyinuoi  aa  a  plaiii  Hliniulaat,  28, 

Oyfwy-moth,  40,  44 

nnnkp  (iiiotni,  flO. 

Habrrluixll  iiuntKd,  132. 

linrkc-l  ciiiotn],  MU.  574.  «U. 

liirniatcln  dye,  'iO/i, 

li(i>ninl(fitylufi  CiuiiguvliiHiiiini,  SAO,  637. 

HaRi.  Sm. 

Uofy.  306. 

itoir-praati,  454,  455. 

linipy-lKHldrd  crnai,  77. 

TIniry  vrU'li,  fl.W;  •cciJ  per  aerr,  130. 

Half-mtKar  iiiansol,  542,  544,  diy  matttfr  in,  MO 

HalirC  (iiinlnl.  112. 

Hll^^r^!,  P.  P.,  ijiiMcii.  67.  Ji-M. 

Rnmniimi),  Hiirry,  <|Ui>tnl,  2(111. 

Hanrortiiit.  ri54. 

Hwmciki,  R2fi. 

Uan<M.-n.  N.  K..  quoted,  74.  103. 

harlriiuin  mMianwlHiK-  223;  omiIidI,  43. 

Haniinln  red.  sea 

Jlnrprr.J,  N.,  article  by,  377;  quQt«l,  102 

llarriB.  T.  J..  guoU-il.  199. 

nanhbrnprr,  ^bn  W.,  arlUIc  by,  398;  quoted,  404 

Hart,  B.  L.,  articln  by,  ;i.'V7. 

H*m.  J.  11.,  artlHc  by,  »4, 

Uarllty,  C.  P.,  artlL'le  by,  402, 

Hal.  tilkera.  281,2(12. 

Hal  palm,  292. 

Hawaii.  r«ITcc  in.  346. 

Hawkwped,  croHiratinK,  112,  US,  118, 

llaw'lliom.  handling  l!ir  ariil,  ;i28. 

Hay,  inj(i-«,  7,  pltn-e  in  rotation.  Oft- lOQ,  101^107. 

Itiiyr<  <iiiu'<\l,  57,  f>2. 

Hciirl  fuiiKiiK,  ml,  uf  Irem.  346. 

Hi-nH«'o.v  for  dye-,  2CS. 

Held,  environment  of  pUtila,  21;  M  plant  Btimtllui^  IOl 

Hciiiii,  for  niTcfiiing  pluntB,  123. 

H<'»tl<  liont'yui'kli:  for  tannin,  C30. 

IIcatKcr  f(ir'pop.T,  WI3. 

llffjltitB  syMriTiM  liir  eri>«>n)iniiw-*,  I2IV-128. 

lU\U-'j\i\a  yii\vK'""'ivv,  4C3. 

H..aiTalI^liv(l--,g,  :«),  14. 

H«<1ki^,  placiiijc  aa  lafui,  9\. 

UtiJvBarutii  [-nrociDriiirn,  3t0. 

Hisfn-  ipiulF>l.30. 

Henantliiu  nunnuii.  (Ml. 

Hdiant'iiis  tiiU-roiois,  543. 

I  Ifliol.liin  annigiT,  242,  421,  OSS. 

I  Ichol  mpc.  Harden.  4(111. 

lii-lkburv,  3(1;  fur  (-urrDtit-WDnna,  44;  (of  fana  (ardca, 

2-M  :  fur  Ilii-H.  41 :  for  inaocta.  43. 
IK-llrii'Ki-l  (|uuliil,  3!li3. 
HcltiitTt  quilled,  31. 
HeiTilui-b,  316.  342:  in  Canada.  3lt)-.  lonKPVily,  346;  lor 

EBIKr,  A<i:i,  505.  507;  poiaun,  114;  (ur  taunin.  023. 
24;wnler,  114. 

Hemp.  281.  2.'<2.  Sn^SSO;  bastard.  207;  nuauDS.  56; 
(or  paper,  nrn,  5CI4.  ^f7:  plaroof  licnip  in  itatnltan, 
102,  107;  »enl  iu>t>-«,  I3:t,  136;  oei^it  of  Mad,  legal, 
lAO.  152, 

Hi-iii|>-nrlUe,  (.-radicaling,  118. 

Hrmp.  miun.    (.SVx  Siiiiii  iit.-mp.] 

Hi'nbuntf.  457. 

ni-iie<|iien  filK-r.  287,  3SS;  for  ptiper,  4W. 

Ilriiry  f|\iijl.'d,  261.  520.  50O. 

Hrrh  vini'jcir.  ISS. 

lli-rbK-id'O,  I1.VIIS, 

[l.-rd'i>-Kraw,  37<l.  371 ;  lrf;»l  wnglil,  150- 

Ht'n-dil.v.  Inw*  or.  iiiiporlsnrc  in  plaDt-brvMlinK.  57, 98 

Ilrriot  <|iiift(-d.  402, 

I[tn)nVl.ill,  1H7.  I»H, 

tifmot,  TliuiiiBs,  iiuulnl,  520i 


B«r«anMita«raWlonayst«ui.  lOS, 

BflMi  11*,  41.  43;   panuite*  of.  41);   in  n'4>,  583;  in 

wlml.  OTO.    (Srt  Oridumyia  wid  MayrtioU.) 
R«t«ni(k-r&  TBcUrJcolo,  Sfi6.  S8Q. 

ililiiHTiu,  [(ir  (arm  gnnjnn.  274. 

Fliliittruk  caiKiabinuH,  2S0. 

Hirkory,  33«.  %»:  b»rk-hoMl<>.  343;  mftrkM,  :t41 ;  niiU, 

Iqtal  wciglil,  148;  reftunr^rntioij,  325;  HliBd^-vinJuriiLK 

rlianctcr,  326^  nhaglxu-k  (Fig.  44S),  310;  for  Iwuua. 

63H. 
ninori»,o«itii(Fi(t.  445t,  3lfl. 
Hirratrium  aurtntlftcuin.  447:  crKlirotinx,  113, 118. 
Hininfl,  J.  E.,  artlrlr  by.  1120. 
HiinlBiid  ualc  fcjr  toiiDin.  025. 
Hl^wi,  F   H.,  artiole  hr,  14t. 
Hm».J.  L..<i«:lH<-by,4a7. 
Hiltnn-qiiotnl.  ,1i»3. 
llliiri    Kai|iliit1.«2(l. 
Hit.hr.K-k,  A.  8.,  «rtiet«  by, 386. 
llxAi-fiuu.  270. 
Huttng-pc-pi,  26&. 
J1(;miC-(«iu(,  26a 
Hoang-twhi,  208. 
nog  inillotv3afl,  473:  notes.  133. 
Bofp,  altaira  (or,  453;  rotBtion  for  rct^din^,   100;  od 

truek-fann,  6fiS. 
nnliMiB,  txitanicnl  chnntetiTs.  3Bft, 
Ilnlfnj.1  Innnlus,  371.    (.S«  Vi-lvi'l-graMi.} 
Hdldiilliuaii  qimtiHl,  ai. 
Holland.  iTiiii  njtKii'jti  H>tn«'inain,  108. 

IIu.tliui.l  vrU..w  tH'mti,  20H. 

Hollyhock,  'JrW;  fur  rHmi  lULrdm,  774;  loofievlty,  IIX 

Hulmea,  O.  K.,  onulrd,  101. 

Holy  clc-cr,  504. 

Uumioy,  412;  \f^  wmght,  14K. 

Hood.  8.  C.  iiotw  by.  403,  *ti.\  <«0. 

Boopcoop,  39&. 

Bop  olovi^.  232,  :233 :  fivepins,  236;  lofr,  300. 

Bop  humbcMi  (Fig,  438),  3l7. 

Hop  uinliv,  4M. 

Hopi  rorn  (I'ig,  WW).  401. 

Ilopkiiu,  A-  U..  artiHi'  by.  343;  •)iiol«d.  230. 

HopluM.  Cvril  0..  nrliclo  by.  421 ;  quowU.  C7,  101,  684. 

llopper-dostrt,  42. 

Btim.  380-384:  apliiK.   3^;  pvaixirating,   I7fl;  grub. 

383;  laogerUy,  132;  not»,  7.  17. 
HnrdMlin,   b<>t«rii-)il  rhnnu-trrs.  3tt«!;   Kulratr,  "Jfti;  ilin- 

lipiiiim.  202;lipxutifliutii.  Zci;  tDi'dluii. '2(1V;  Bfitivtim. 

202,  3T«,  (See  Bivrllpv);  a|HiiLt>neiuii.  202;  vu1««to, 

202,  a;a,  ISrr  lUrtiyh  Zt-OTnton,  202, 
Humlx-nrit,  n  uJrnitil  irce.  323. 
ilura-Dy,  catili:,  40. 

Hcininri^mi  ini  t»(wifiX>,  fi&l,  6&2.  < 

Iliirridft  rwroim.  .'»;J7. 
HurM-bvaii.  JlS-314. 
Hi.rxwihi-t-liiut  (of  dyp,  268. 
Bump-nulisli.    i)u)i<-miiui,  LiitrudiiL-tiuu,    73;    JspauifHe, 

77;  legnJ  wdj;hl.  14ft;  (.tr  nd.  496. 
HarMytaila,  tr«i(iapnl  »ifh  eopwr »xilf»te,  119. 
Hol-w>l«r  irRBiinrait,49,  Au;olb>rl<iyMiiut,  2(H;oroa.t 

u»ul.492. 
HmiH-flicsi.  M^nt.Tnl,4,1, 44. 
lliiiiw  plaiiU.  12H-130. 

UutuMiliuli]  iiimx-tB,  livilracytuiio  Mul  (ui  for,  4S, 
HouMH  (or  pUnU,  I  IW-tSO. 
Huvi'V  (|uul<^],  57. 
If  icklcbtrrim,  cvaponitliiK.  174. 
Hiindwldt  •iiiii(<hJ,  31, 

Hiinir,  II-  ftn.n>M.  trlirUik  by,  ZH.  326,  OM. 
HuiTiidily.  vn»l  uf  nhndiiii;  uii.  121,  122. 
lluTQuliiN  Lupiihin,  3S(>. 
HuiTiiio.  niwiiiJAiiiiri^  by  prop  rolatiou,  8S. 
Huiinaruui  lirrrim,  270. 
]|iinEan<ui  bruiiii.--KnuiB,  374. 37S. 
Uunnnui-jtuw,  360,  4J3;  ami  notes,  130,    160;  for 

attUoK,A7l.    ($<v  Foxtail  Tiiilli'l) 
Hunganan  millet,  4(m,  470,  473:  place  ia  ruUliuu,  103. 
Uiuua,  Charin  E..  artick  bv.  128. 
Bunt  qfMtft],  4riH,  4<M>,  403',  MS. 
HiinU^T  luoled,  573. 


Hiiiti,  W.  D.,  qunlnl,  102. 

lIuMk  «.ni  (FiK.  568),  399, 

Hutchinon,  l>r.  Rohi>H,  qiiotn],  163,  IfU. 

Hyndnili,  1211,  litUipfTrrtof  ciM-trtcity  on,  30;ri>rriinii 

Kurdm,  274, 
Hyftciiiih  bfian  fur  farm  ganlm,  274. 
Hyljdiiiutiuii,  03-Oa:  law  at  miiilt^  54;  nat4«,  39. 
Uvbridv,  dplincd,  03)  fixation  of,  US,  0&;  Utndcl'a  law 

of,  04-07. 
Tlyhrid-tiiniip.  M2.  547.  549,  55(1;  dry  matter  in,  54a 
Ilydiiuiii  curolloiiiM,  478. 
Hydntim  i<riniiic«iiii,  47K. 
liydniim  rvp«uduiu.  478. 
HydnNia  '■""""■■i  383. 
BydranoM  for  Cam  garden,  274. 
Hydraslio  Cuuulpnsl*.  268  461 
Uv-droi-yauic  acid  gu  for  luuiistLtivn,  4S,  137. 
Hygaap,  457. 

Idaho,  crop  n^Utiun  ayBtenia  in.  101. 

Uaho  pM,  3(M, 

Hex  Paragtienaia,  7S, 

niliioin,,  rnip  rotation  oyatcma  in,  101. 

IlliituiK  l-:\|><.-rim«it  Stnlicin  >|iiot«j,  110,  4SS,  400. 

Uliiini.i  Cirnin  and  Wnrchoiun  Oninininion  nuot«d,  4fU}. 

ImburiJ.  368. 

Imphea,  570. 

Inbr<vding,  «0. 

lD(!4uid(wc(Tnt  olvctrin  IikIiI,  inp<irinimts  with,  34;  ga» 


Bight,  oRect  on  plants.  25.  20^ 
Intua,  c 


.  crop  rulaliou  ayatenu^  IDS,  tOO. 
India  rwllah.  173. 
India  nibber.  6S8. 
Itidiii-wlinkt,  217. 
Indian  brt-nd,  4K0. 
liidiKii  <-i>rii,  30S-427.    <.Sar  Haiae.) 
Indian  lirmp,  286, 
Indian  loaX,  480. 
Indian  mallow,  2S3, 
Indian  oak  (or  tannin,  035. 
Indian  potato,  AS.*!. 
Indtaa  faff  run.  27u. 
Indian  nhiil,  1(10. 
Indian  Itibucou,  402. 
Indian  yiillow,  2(18 

Indiana,  rnip  ruiatiou  Hystrma  in,  101. 
IndlR...  2H7,  aw,  -JTII,  271 ;  pla^f  in  fwlation.  lOS,  lOB. 
thdienfi-ra  .\ nil.  308. 

Lidividiml,  iiiiily  (if,  impurtancr  in  planl^ breeding,  SH, 
ImdimtHnl  ulc^iliol,  1S0-IW. 
lij|;a  Kcuillri.  028, 
Ingn  Inic^nil  for  coffin  ahailr.  243. 
Ingn  Inuriiia  tor  ci,n,-w  kIhi,!.-,  243. 
Ingn  vrm  for  toITm'  nliafji>.  :;43. 
Ingcfihouaa  qtmteO.  30. 
InK«ri1anc«  and  mvironmont,  31, 
Ink  cap«  470. 
Inomlatiun,  nuil-,  394. 
Inod«a  vHBVana.  202. 
IniKt'l  fltitti-n,  4  57. 
In.'wv-iipidii'.  37-,li»,  41. 
Injvotivorniu  plant*,  nutrition  in,  10. 
IniHvt-muKiin^  planta,  df  vclopnicnl  i>(.  43. 
liuc-cW,  and  duoaMta,  35-53;  rrup  lutatiun  to  deatroy, 

80;    pnr>Riic«  tit  wmhIIhI    Imw,   343-345;   on   Iumwo 

plant*,  130. 
Interna tional  CncyclDpcdia,  (jucittd  4Sfl. 
Intolerant  tr«M^  XI3. 
IntruduciLun,  plant,  70-80. 
I<jilid  af  polamiuni,  ctfrtt  on  plant  growili,  2ft. 
lodin,  cfTMt  on  plant  growlb,  28. 
Iodine  vrc«l,  45ft. 
lon-o,  crop  ratatioa  syatviiia  In.  101;  fruiia  fur  home- 

nfaiiliiig,  270;  grapm  for  homi^planting,  270:  omajl 

(niiu  for  horn ^plan ling.  27!l. 
Iowa  Exprrtnient  Slatiun  i|uulc<l,  401. 
Ipww,  457 :  awd,  30», 
Il)(^^acuanka.  458. 
l|<ommi  BatalUA,  013. 
Iltriiniva  faatigiala,  613. 
l|Kitn<m  pandiiratn.  013. 
tn  rubber,  668. 
Ireland,  emp  TOlatinn  ayatAros  in,  107. 
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Iris,  for  farm  garden,  274;  notes,  19. 

Iria  enisata.  var.  pabularia,  308. 

Iris  pabularia,  30S. 

Irish  poUto.    (Stt  Potato.) 

Iron,  effect  on  growth  of  plants,  12,  20,  28;  oxid,  270; 

sulfate,  28,  29. 
Iron-bark,  Victorian,  627. 
Iron  cowpea,  284. 
Ironwood  (Fig.  436),  317. 
Irrigation  ditchee,  placing  on  farm,  91. 
Irritability  in  plants,  19. 
Isambert,  Dr.,  quoted,  240. 
Isatis  Lusi  tanico,  270. 
Isatis  tinctoria.  270. 
Istle  fiber.    (See  Ixtle  fiber.) 
Italian  t>erries,  270. 
Italian  rye-grass.  375,  446,  447;  not«e,  437,  439;  on 

Pacific  coast,  453. 
Italy,  crop  rotation  systems  in,  108. 
Ivy,  130;  poison.  7.  114,  116,  117.  118. 
IxUe  fiber,  281,286,200. 

Jack  fruit,  260. 

Jackaon.  Samuel,  quoted,  197. 

Jackwood  for  dye,  269. 

Jadoo  fiber,  292. 

Jallabert  quoted.  30,  34. 

Jam,  163;  notes,  160,  162. 

Jamaica  redwood,  267. 

Jamrosa  bark,  627. 

Jam-sticking,  336. 

Janipha  Hani  hot,  227. 

Japan  clover,  395-397,  450:  as  cover-crop,  806;  seed 

per  acre,  135,    (,See  Lcspedeia.) 
Japan  rose  for  farm  garden,  274. 
Japan  wood,  270. 

Japanese,  anemone  for  farm  garden,  274. 
Japanese  barnyard  miUet,  369. 
Japanese  cane,  451. 
Japanese  clover,  395, 
Japanese  galls  for  tannin,  626. 
Japanese  matting  rush  plants,  73. 
Japanese  millet,  446,  469. 
Jaragua,  76. 

Jardine.  W.  M.,  quoted.  105. 
Jarrilla.  77. 

Jars  for  preserve!",  166. 
Jasmine  inipnrtittionN,  496. 
J  at  ro  pi  I  a  Maniliot.  227. 
Jaumavc  istle  fiber,  290. 
Jaune  indien,  268.     , 
Java  plum  for  colTce  shade,  243. 
Jelly,  163,  164;  notes,  160. 
Jersey  cabbage.  389. 
Jersey  kale,  389. 
Jerusalem  artiehoke,  542. 
Jerusalem  com,  384,  385,  386. 
Jerusalem  rye,  665. 
Jimson  weeil,  457. 
Jipi-;apa  plant  for  fiber,  292. 
Jodro  quoted.  32,  34. 
Johnson  quoted,  132. 
Johnson-grass,  365,  367,   448,  449;  notes,   194,  574; 

Ctace  in  lotation,  443;  seed  per  acre,   136;  weight, 
■gal,  148. 
Joint-grass,  371. 

Jones.  L.  II.,  article  by,  115;  quoted,  440,  441,  326,    - 
Jong  koutong,  269. 
Jonquils,  effeet  of  electricity  on,  30. 
Jordau  quoted,  571. 
Juar,  place  in  rotation,  108,  109. 
Juglans  cint-rea  (V'lg.  433),  316. 
Juglans  nigra  (Fig.  432),  316. 
Juices,  fruil,  177-190. 
Juncux  Baltieuij.  452. 
Juncus  effusus,  292, 

June-grass,  445.    (Srr  Kentucky  blue-grass.) 
June-grass,  prairie,  455. 
Juniper,    495;   dwarf,    for   tannin,   625;   importations, 

496, 
Juniperus  communis,  625. 
Junipenis  Virginiana  (Fig.  453),  322. 
Jupati  palm  for  liber,  292. 


Jute,  fiber,  281-^284;  for  paper,  603,  504.  507;  place  in 

roUtion,  108.  109. 
Jut«  butu,  281,  2S3;  for  paper,  504. 

Kafir,  384-388, 574, 575,  S78, 579 ;  fodder,  581 ;  introduc- 
tions, 72;  place  in  rotation,  101,  102,  104;  in  Plains 
r^on,  452;  planting  dates,  138-140;  seed  notes,  133, 
136;  for  aoiling,  572;  weight,  legal,  140. 

Kaiphal,  267. 

Kalaj,  place  in  rotation,  109. 

Kale,  221,  388,  389;  eradicating,  117;  notes,  2;  seed 
notes,  133,  136;  thouaand-headed,  100,  573;  weight, 
legal,  148. 

Kamala  for  dye,  269. 

Kambe  wood,  267. 

Kameela  for  dye,  269. 

Kames,  480, 

Kaosas,  crop  rotation  systems  in,  101,  102. 

Kanaas  Experiment  Station,  quoted,  385,  3S7,  685, 612. 

Kanwait,  270. 

Kaoliangs,  574. 

Kapok  fiber,  281,  293. 

Karoobosch,  78. 

Kath,  627.  628. 

Kearney,  T.  H.,  quoted,  74. 

Keeney  A  Son,  N.  B.,  quoted,  511. 

Kellerman  quoted,  394. 

Kenilworth  ivy  for  window-box,  130. 

Kennedy,  P.  Beveridge,  articles  by,  453, 665. 

Kenney,  Seth  H.,  quoted,  577. 

Kensett,  Thomas,  quot«l,  157. 

Kentia  as  house  plant,  129. 

Kentucky,  crop  rotation  srstema  in,  102. 

Kentucky  blue-greaa,  365,  373,  438-441,  445;  in 
Alaska,  455;  in  Great  Basin  region,  465;  noten,  4M, 
437;  on  Pacific  coast,  455;  place  in  rotation,  102,  203; 
in  Rocky  mountun  region,  454;  aeed-growing,  144; 
seed  notes,  133,  135,  136,  142,  143;  weed  in  lafaJfa, 
194;  weight,  legal,  149. 

Kentucky  coffee-tree,  391. 

Kentucky  Experiment  Station  quoted,  6S4. 

Kerroes  berriee,  for  dye,  269;  false,  269. 

Kermes  oak  for  tannin,  625. 

Kerosene,  as  an  herbicide,  115;  for  sucking  insects,  44, 
45. 

Kerosene  emulsion,  38;  use  in  farm  garden,  281. 

Kerria  for  farm  garden,  274. 

Ketchup,  home-made,  173. 

Keyr  quoted,  596. 

Khas,  498. 

Kheeari,  place  in  rotation,  108,  109. 

Khuschus,  497, 

Khus-khus,  497, 

Kiam-tsau  for  fiber,  292. 

Kickxia,  559. 

Kidney  vetch,  308,  659;  seed  per  acre,  136. 

Killehrew  quoted,  640. 

Kiln  evaporators,  175,  176. 

King-grass,  395. 

King  quoted.  490,  568,  569. 

Kinney  quoted,  33. 

Kino,  fordyc,  269;  African,  629;  East  Indian,  629. 

Kirchncr  quoted,  394. 

Kitchiner.  Ur,  William,  quoted,  173. 

Kitjap,  173. 

Klipliout  for  tannin,  626. 

Klugh,  G.  F.,  notes  bv,  458,  463,  465,  466. 

Knapp,  S,  A,,  article  by,  534;  quoted,  74. 

Knapsack  sprayers,  46, 

Knapweeil,  meadow,  77. 

Knight,  Thomas  Andrew,  quoted,  57. 

K  nop  pern,  625. 

Knotted  tree,  629. 

Knotwced,  217;  notes,  3. 

Kodarsi.  628. 

Kodo,  place  in  rotation,  109. 

Kohlrabi,  389-391;  compared  with  cabbage,  221:  dry 
matter  in.  540;  in  farm  garden,  280;  place  in  rotation, 
100;  planting,  138-140;  seed  per  acre,  136;  stem  for 
food,  6;  yields,  153-155. 

Koelreuter  quoted,  57. 

Konhan  crop-rotation  By3t«m,  109. 

Koosa,  497. 
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Korean  millet,  470. 

Kraf  brown  paper,  504. 

KrayenhofT  quoted,  30. 

Kreutibeeren,  270. 

Krishum  for  for&Ke,  308. 

Kruppelboom,  629. 

Kukui  tree  for  coffee  shade,  243. 

Kumquat.  in  its  plant  relatione,  3, 

Kunkel  quoted,  30. 

Kurthi,  place  in  rotation,  108. 

Kuakus,  497. 

Labor  supply,  relation  to  crap  rotation  scbeme,  87;  to 
timber  production,  321,  322. 

Lac-dye,  2S9. 

Lac-lac,  269. 

Lactuca  sativa,  effect  of  electricity  on,  32. 

Lactuca  Scariol*  (Fig.  147),  1 13. 

Ladino  clover,  234. 

Lady-bird  beetle,  40. 

Lady's  delight,  268. 

Lakes,  defined,  271. 

Lambs,  rape  for,  532. 

Lamb's^uarter,  eradicatiDK,  US ;  In  flax-fields,  2M. 

Lanisnn,  Sterling,  quoted,  197. 

Land-plaster,  le^  wright,  148. 

Landolphia,  554,  559. 

Lanes,  amuigement  on  farm,  M. 

Langworthy  quoted,  SS6. 

Lapacho  for  dye.  269. 

Lappa  major  (Fig.  152),  114. 

Larch,  baric  extract,  625;  for  farm  woodlot,  316;  aotM, 
Z;  for  tannin,  625. 

Lanx  Americana  (Fig.  429),  316. 

Larix  Europsa,  625. 

Larkspur,  457;  for  farm  garden,  274. 

La  Salle  quoted,  405. 

Lath  screen  far  plants,  122,  123. 

Lathrop,  Hr.  Barbour,  quoted,  73,  74. 

Lathyrua  hirautus,  659;  gativua,  place  in  rotation,  108, 
109;  sylveetriB,  307;  sylveatris  var.  Wagneri,  307; 
TinKitanua,  311. 

Laurel  family,  spice  plants  in,  457,  586. 

Larus  Lingue,  629, 

Lavender,  495;  importations,  406. 

Lawes  and  Gilbert  quoted,  393,  533. 

Lawn,  red  fescue  in,  447;  red-top  in  mixtures,  44fi; 
Rhode  Island  bent-graas  in,  447;  weeds,  118. 

Laws  for  control  of  insect  pests,  41. 

Layout  of  the  farm,  90. 

Leaf,  7, 13-15;  buds,  6,  17. 

Leaf-blight  of  cotton,  251,  252. 

Leaf-hoppers,  control  by  hopper-dozera,  42;  of  sugar- 
cane, 610. 

Leaf-miner  of  cafTce,  245. 

Leaf-spot,  on  alfalfa,  195;  cotton,  261,  252;  cowpeas, 
266;  sugar-beets,  594. 

Leather,  623. 

Lecanium  hemisphericum  on  coffee,  245. 

Lecanora,  267,  269. 

Lecanora  tinctoria,  26R. 

LeDuc,  Hon.  Wm.  C,  quoted,  631. 

Lo  Renard  quoted,  28. 

Leeks,  effect  of  acetylene  tight  on,  25. 

Legumeo,  391-395;  place  in  rotation,  93,  94,  96.  106 
108,  109;  relation  to  soil  management,  92;  subsoil 
feeders,  85. 

Leguminoss  in  its  plant  relations,  2,  4. 

L^uminous  trees,  seed  treatment,  328;  for  shade  in 
coffee  plantations,  243. 

Lein,  293. 

Lemon,  35S;  candied,  163;  notes,  2;  oil,  494,  495,  496; 
for  preserves.  160;  scab,  51. 

LematriJm  quoted,  32.  34. 

Lens  eeculenta,  308. 

I^nticels.  16. 

Lentil,  308;  longevitv  of  seed,  132;  place  in  rotation, 
108.  109. 

Lepidium  ViTKinicum  in  flax-fields,  299. 

Leiii)ode(a,  395-397;  planting  dates,  138-140;  need 
notes,  135,  136.  441 ;  yields,  153-155  (Sre  Japan  Ho- 
ver); lHcolor,303,396:  8ericca,396;  striata,  395-.397; 
striata,  var  lata,  396. 


Lesa,78. 

Lettuce,  279,  280;  diseases,  51 ;  effect  of  acetylene  light, 

25;  effect  of  Cix»per-Hewitt  mercury  vapor  electric 

light,  26;  effect  of  electric  arc  light,  23,  24;  effect  of 

electric  incandescent  light,  24;  effect  of  electricity, 

30,  33;  effect  of  incandescent  gas  light,  26;  notes,  7; 

place  in  rotation,  105;  seed  notfes,  132, 133;  shading, 

121,  122. 
Leucadendron  argenteum,  620. 
Leucoptera  coffee!  la,  245. 
Leucospermum  conocarpum,  629. 
Levisticum  officinale,  463. 
Lichens,  fiowerless  plants,  2. 
Licorice,  457.    (See  Liquorice.) 
Light  in  relation  to  plants,  20,  22-27;  effect  of  colored, 

on  plants,  27;  as  a  plant  stimulus,  19;  response  of 

plants  to  artificial,  22-27. 
Light-demanding  trees,  323. 
Lignum  santalum,  270. 
Ligustrum  vulgare,  270. 
Lilac,  274 ;  effect  of  electric  light,  22 ;  effect  of  etheriia- 

tion,  29. 
Lilium  longiflorum,  effect  of  etheriiation,  29. 
Lily,  274;  effect  of  acetylene  light,  25. 
Lima  beut,  for  canning,  160;  pole,  notes,  656. 
Lima  wood,  269. 
Lime,  12.  20;  cake,  598;  for  insects,  43;  salt  and  sulfur 

solution,  45;  seed  disinfectant,  SO;  and  sulfur  wash, 

37,  281 ;  weight,  legal,  150. 
Lime  (fruit)  in  its  plant  relations,  3;  importations,  496. 
Lin,  293. 

Linaces  in  its  plant  relations,  3. 
Lioaria  vulgans  (Fig.  164),  116. 
Lindley  quoted,  32. 
Lindaey  quoted,  573. 
Linen.  293,  301,  302. 
Linon,  293. 
Linseed,  cake,  notes,  499;  oil  manufacture,  300,  301, 

490.  500;  place  in  rotation,  108.  109;  wdght,  legal, 

150. 
Linum  angustifolium.  294. 
Linum  usitatissimum.  203-302. 
Liquorice,  462;  for  dye,  269.    (See  Licorice). 
Liquors,  177-190. 

Linodendron  Tulipifera  (Fig.  446),  320. 
Litmus  for  dye,  269. 
Live-oak,  notes,  470. 
Live-for-ever,  441. 
Live-stock,  in  Gulf  coast  rq^on,  450;  rdation  to  foraga- 

cropping,  304-306;  relation  to  truck-growing,  656. 
Liverworts,  2,  19. 
Livingston  quoted,  58. 
Liinngston,  Robert,  quoted,  197. 
LHn,  293. 

Lloyd  quoted,  441 . 
Lloyd,  John  W.,  article  by,  653. 
Lobelia,  457,  462,  463;  for  window-box,  130. 
Lobelia  inflala,  462. 
Locust,  327,  391 ;  borer,  343,  344;  black  (Fig.  438),  318; 

honey.  392;  not«a  7;  seed  notes,  328. 
Lodge-pole  pine  in  Canada,  319. 
Loew  quoted.  28. 
Log  rules,  338,  340. 
Logan-berrica  for  preserves,  160. 
Logging,  336,  337. 
LogwiKxl.  267,  269;  tor  tannin,  627. 
Lohardagft,  crop  rotation  systems  in,  ItB. 
Lokaodi,  270. 
I^koa.  268. 
Loligo  tunicftta,  270. 
Loliutn  botanical  cliaractcra,  366. 
Lolium  1  tali  cum,  375. 

Lolium  multiflorum,  375.    (See  Italian  rye-grass.) 
Lolium  perennc,  375.    (Ste  Perennial  rye-grass.) 
Lomatiol.  269. 
London  purple,  formula,  39. 
I..ondon  quoted,  620. 
Longworth,  .Nicholas,  quoted,  183. 
Iioomis,  A.  M..  article  by,  17S. 
LuiMTZ  root,  269. 
Loring,  Dr.,  quoted,  631. 
Ijothian  rotation  system,  107. 
l.otus  Amcrieanus,  659. 
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Lotus  romiculnlUH,  78,  300. 
LaLui  lrlrngunul'Ublui,310. 

IxitlM  llllKLIIMlI)'.  7M, 

I^iiiia  XIV'  •jMntinl,  -240. 

LDiiisidna,  (-ro)>  rotAtion  «>W4mu  in,  108. 

LoulHiann  Kxpc-rimrnl  motion  qiMl«d,  83,  201,   2S2, 

263,  576, 
Lavagp.  tft7,  ■!«.■! 
Lnvc-viiif  in  ftlfuKn.  I'.iR. 
LiOwI&[k1  Rr  Tiir  (uuuiii.  S2S. 

Luoernr,  iS3-lfi7. 

Lumbrr.  morkclH.  3-IU;  nutca.  ISO. 

Lumbering,  dpi-plnpmpni.  343;  WMte  in,  337,  33A.  (>>At 
Far«sl.1 

iMoiof.  303.  3!IK;  Aluxkn,  ISA;  note*,  8S;  plkutiaK 
<UtM,  t3X-H<):r<'t)tli'i[i  liiuiil'iui>riiIntkoii,9D3;Be<>d 
aotm.  13B:  in  H>jutliw>:i4l.  4 '-^ :  wlliJ,  4SS. 

Lupimu  nfliiiiB.  3lt!<;  allnis,  :tll7,  398;  liirnuliu,  39S; 
leueophvllUB.  39N:  iulciu.  SDK;  piliMui.  vnr.  cirruli-iia, 
S9H:  pilonUH.  VBT.  roHPiu.  39S;  acriccuv,  398;  trrmLt, 
30S. 

Liipiilin,  nW). 

LycliiiiB  for  fnnii  eurdi-n.  274. 

Lychnis  Uhhii«u  (Fig.  144),  113. 

Lj-dgatp  (juoti-d,  SIO. 

Lyjti-UTn  Siiwiiim,  307, 

Lvgoiliuin  Dciuulcns  (or  viiulow-box,  130. 

t-yon,  T.  T-vTIIcimi,  artid™  by,  231).  0«1:  (iiint«d,  *4I. 

Mkcuru'iii  wlitat.  004.    iS<V  DuTtUU  wtimt.) 

Miiri.'neno  riuoKvl,  'i'2, 

Mati-.  iWa,  .M7. 

Uncluiin  dvp,  268, 

Macli.i.ro«h,  R.  S,.  (|iia1<w!.  276,  279. 

Mmoun,  W,  I".,  ijiiotrd,  276, 278,  279. 

Mucr<i<'|niic.  17. 

Mfti-lil.T,  JtlT,  2rtft, 

MH<1cirti!>,  lh2 

Miwlia  HBtivB,  311. 

Mucrrkpr  cjiiottvl,  31. 

MMgnrttiiim,  12-  liuir  fix  nn  nnii'lntr,  20, 

MaRncwuia  G*rboiiat<-,  cfl<-i't  •m  iirimi  li  uf  |X)Iiium«,  29. 

Mofothy  Bnv  )»an,  :{iK):  (ilarc  in  rotntiou,  106. 

Masucy  Ob^r. :»».  -.j»l 

Mwum  crup  rulation  eVHiviUr  LOO, 

MitfiU,  3Wl. 

Uahaennr,  391. 

UaLiiG,  crop  rotation  arnteina  in,  103. 

U«ibbnty,  Dr.,  nnnK^f.  30. 

Main  (jiinlwl.  5.2. 

MMf  lie  Corolv.  103. 

MniK'.  :u>7,'  :«JH-42T;  bill-bii^,  414;  b1iu>k  nmiit,  r>l ; 
Iff iiilliiK.  421-4^7, fiT  i-aiiiiKiR,  IWJ.rfiiiwot  diffcn-nl 
ciiliiml  krnivU.  17  ;  i'dbI  <j(  raiiii[iK.  332;  lus  covpr-crup, 
3AII.  .'Wl  :  anil  eclwfx'nH  fnr  ntlrMEc,  26S,  WW;  cr«|i  roln- 
liuii  fur  cuntrol  uf  iijunts.  i2:  (.'roasiiif;.  66;  ila,ii|p'r>  oF 
inbrpfding,  80;  for  dtualurnl  iilcoh^l,  ISA,  187; 
dent,  pompomtion,  56(1;  Dc  Vri(?«'et|>i'rinirnl«,61,62: 
dirBCllotinf  roiin,  !J<I;  fVii[inrjitiTiK.  IT-I;  fihmvmiciilftr 
buiKUnlo,  ^;  IihihIIicjK  IL'-  Rrnin,  tl",  )iv1>ri<!iiLi>|;;,  tJ3, 
67, 88;lonEfviIyi>r  BCKsl,  l:<2;  rni^l,  Icgrai  wi-ikIi'.  >-l<l): 
meal  va.  root  r^roiw,  ■'.■«>,  iuiir«,  2,  4.  li).  IM;  ml,  412. 
4M,  500;  plar*  in  Tolnliuii,  fi2,  04-0(1,  W-IIKI,  ■JIl.t, 
207.  2H,  240,  2«7.  3115;  platiling  datw,  liN-140: 
planting  not™,  137;  |x>tK'oni.  41S--421;  pnHliiclion. 
38.1;  race*.  57;  nvit-loiiw,  414;  mol-ifinii,  4BI ;  rool*. 
lenstli.  12;  niW  fof  grading  mid  itiaptwling,  363 ;  iir«l 
illumfcriitin,  451,  fl(l;  grnwinif,  (44;  arrd  nnlrai,  133, 
134,  swj.  niU-»  for  tvKi'»irv  iii  Ohio  PUnt  Itrocikrn 
AMMia'.ion.  Ni;  for  wiiw.  414-llS.  A6H,  ."MO;  Htniit, 
414,  420;  Uii  soiliiiK.  670-573;  witli  •wvln-aim.  for  si- 
lage, 583 ;  Itatk-bnrrrs,  414;  « Iiiltcii,  for  mHT.  »>:{-.»)(• ; 
irtorafC  noliw,  I3T;  rciiiiHTndin'  (or.  280;  (real triL-rit 
with  rnppcFr  JiiiKnIc,  118;  varii'tii'*  friim  nrcidciital 
livbriiliiation,  61;  with  vrlvpt  hwins,  6.W;  woiahl, 
Iraal,  1411.  lAO,  lA2;womi.  421;  virlda,  1.VI-I&5.  31)0, 
4«e, 

Maict-,  iwift.  40'J;  (or  oanninff,  IfiO.  I6A,  171.  172;  in 
fumi  giinli'ii,  27n.  280:  plane  in  roUlton.  102,  la^: 
wed  t>u(».  IXi.  145.  146;  fur  iwiliiig.  &T2.  &73. 

Maiogiw  Abp).  286. 

Malinrr  krra,  ii)(raNlucii<!«t,  73. 


MdlU'l  Uik,  037. 

Malli'iw,  round-lPAVdd,  113. 

MuiiiiKliia  puuic'ifolia.  B30. 

Mull,  ll<S,  1«Q;  baric}- for.  303.309;  ■proutC.aOS-.sUltf' 

tic-*,  laS;  weight,  local,  15U,  1S2. 
Malvn  rotiJiKllfmin.  2w. 
M«lva  Bvlfi^tris.  268. 
Mal\'aF*ir>  in  itx  plan!  n>laliin«,  3. 
Maiiiiiiuth  nxl  L-luvi^r.  233,  231>;M<ed-growing,  S37;weaii\ 

iiulv;,  135. 
Mann^CTiicnl,  '•rap,  81-US;  farm,  BO-W. 
Mnliillnr.i.  227. 

Manil's   Wi>[ider   toiaae  plaiii,   360,   471.   (Sm  Pcad] 

millM.) 
Miuiiwi >(-"■.  i-frpct  on  plant  ktowIIi.  24:  osld.  270. 
Maugiuioiui  Bul/ato,  i^lItM-t  uu  ptaiiL  icruwl)i,  3&;  on  | 

(oTfi.  29. 
Mniigpl.  i42-A46;  compuBitiun.  SPO;  dry  matter  in.  MOi. 

notea.  3;  place  in  rot&Iion,  W.  Iixj,   HW.   lOfl,  117; 

plnntin£  ilutrti,  I3S~140:  wfd  prr  *cre,  136;  fo*  writ- 

iDg.  578;  wpielil.  l<Wtl,  14<);TiddB,  1S3-1U. 
MuMgd-wiirxi-).    (Sre  Mangel.) 
MiingifcrA  Ifiilirn,.  &'Ilt. 

MniiKli'  (Rhltt'fi/itint  Manf/te)  for  launln,  027. 
Mniig-kuuilur,  2&n. 

Mniigc:i.  intnitliiption  natMi,  72:  (or  tannin,  639. 
MniiRniitrrn.  introdiiMion  of  tropical,  7i 
MnnKnivo  (or  lamun,  633,  637. 
MBiiKrii(tm62n. 
Mmiiliril  Aipi.  227. 
Maiiilioi  Ola«i<^vii,  JMi4,  SC8. 
Mntiilini  iitiliMima.    C.W  CaaMVs.) 
Matiila  litin]>,  ZM>;  iiotra.  9;  for  paper.  fiO&-60&,  < 
Uniiiln  niAgUry  fibvr,  201. 
Unnit.o,  2'27. 
.Mnnii  (jmiir.i.  S2. 
Uannu-groMi,  4M. 

Mamifarlnrc  of  r-mp  pfoducta,  156-100. 
Maniirv.  !KI-1)7;  (or  hoiuc  plants,  13tt;  in  rplaUvn  U 

pluiit  diaeaica,  M;  aprntdM',  07. 
Manurinj;  pn>m.  noiitt,  4. 

MutiKAiiilB,  n^:  bt'rni-n  fur  1iii|pi  on  Parifle  alupr,  4.'i>'i. 
Map  of  lln-  farm,  fll. 
Maplc.  in  rnnnila.  3in;  liurd,  323.  326.  32»:  markrtinK. 

341  ;  nmm,    l/i;  ml.  32X.  42S;  rrnneraiinn  nf.  3^ 

326;  tvik.  42S;  lH.■^^i  n.-tca.  329;  «Kcr.  438;«oft, 323^ 

8W,  31.n) ;  HiiRar,  3m,  42R;  mnunp,  428. 
Hapl(>«iIKiir.  427^.T4. 
MaptMyrup.  427-134, 
Haranla  BrunctinnfrB,  lUO. 
MarantaiinbilU.  199. 
Marat  oiiotnl,  30. 
Marcliri.  470. 
MnrgitralT  'luolcd,  .W8, 

MuriKcld.  Cur  farm  gardrn,274;iB«nb,fordv«,  369, 
Manrn,  IMIS, 

MnrjoTtiriL,  4G7;  fur  oil.  40S. 
Maruiidad<.-,  163. 
Marrowfiit  |»a,  notoi.  582. 
Manh  marigold  for  dje,  200. 
Harali  roaotnarT,  020. 
Marahmalloiw  root,  4Ji7. 
Marlin,  liir  Mardaimt.  mtatinn  n-Meni.  100. 
MnrLin,  T.  E.,  tiiiitlnl,  £25,  £26. 
Martin  WMd.  3S0. 

Maryland,  rrtip  ru(utiun  nysUina  la.  102. 
MfunarhuiiFtla  Agni'ultiiTnl  Rx|>*«iia*nlRlati<m  ■ 

34.  SOA,  468.  £66,  586. 
Mnwachiiaelta  Agrinniltuntl  Sodc>ty  qtKitol,  S09. 
Ma««a'^hu*«tt4,  «fop  rotation  tftUat*  (n,  Ida. 
Mwttirk   73. 
Mai  rush  (nr  liber,  302. 
Mal<«.  7)). 

Matricnria  Cliamniniila,  26S. 
Mntrirariii,  308. 
Mnttlipw  quoUrd,  32. 
Matting,    fltji^ni,    28t     393;   rwfaplaal^   llltmxiv 

nftlm,  Ti:  nrutna  lor  ptanls,  123. 
MiiUTiuiilin  fur  witidow-DOX.  130. 

Mfliiritniii  ticnip,  286,  280,  390;  fur  paper,  fiOS. 

Mow  MxA.  *a3. 

MhxwoH  duat-aprav,  formula.  40. 

Muv  bc«(le«  in  con««.  245. 


Mav,  it.  W..  riiiol«l,  IM. 

Mii>'<a>»l&  a<^ir<ir?t«T  S70.    {Sat  CccidoinylA.) 

Haynanl.  S.  T..  iLrtirIn  bv.  274. 

Ma'vww^i.  eenl  tiuirs.  Hi. 

M'AI|iiiii-  <ii»>In<.  'J30. 
McllrviU-,  Prut..  liiitHril,  &66, 
MK'nrlliV  .luutpd,  .t!)0. 
Mi-Tkllnrnl,  <■.  K..  ciuoU-d.  IW, 
McUolutlil.  M..  nrttrlr  liv.  *SA. 
IteOowan  sprny-nr^ulr,  -lO, 
licLoild  giioin'l.  .11. 

litNulow  (<iu-iii-,  it74,  4Vi,  in  rikixturm,  440,  441  ;  iiolm, 

437,  4.W;(>ii  I'mlfli:  riiiuil,  453;  plnre  in  roiBiIoii,  '111; 

sL-cd  no(c».  13&,  U2.  143,  -UD.  440;  iKfll  for,  437.  *3A; 

timr^  of  ninlurity,  43G. 
Mnvl'iw  foxlBil,  3i0;  iu  mixlurm.  440,  441  ;  nnliv.  4:n, 

4nS;  uMil  nolcw.  439;  anJI  (or.  437;  time  of  lunturity, 

43R. 
Mciulun'  kriaftwp»l,  77. 
Mi-atliiwH,  anil  pasturr*,  434^fiC;  nalivp,  ot  plains  uid 

mngiu,  4J»It-4A.S:    [u^TTnivnont.    nniM,  I.tft;    ntncn   in 

pi.ra(i.,r..  H»,  fl5.  tttt-UH.  KKJ.  104,  106.107,297. 
Mini,  li-Kul  ni-lK)>t,  148. 
Mtnly  1)11^  on  coflMr,  215;  on  hoiue  plojata,  130;  Idwu- 

•cnc  rtiiiilmiiii  lur.  38. 
Hcnii'»  (cnuB.  44S. 
Mii'IiuivicbI  wcind  for  popi*P,  W>7. 
Mniic.  7S.  -kW;  hinck,  -iSA,  4M. 
H<  <l<''»(io  AmUirn.  U.'t;  dviil  rem  tarn,  1 4^,  393.  450;   fnl- 

rntik,    TH,    11i;!(    liipiilina.    142,    4.'i)v    maciitalB,    456; 

iii(iliii.  4rifl;  wtivB,  TS,  m2-l07,  450;  lurUoAtn,  4.'ML 
I4i-^iciiial  {iluiitn.  4A7-I87,  nutta,  4. 
Miitliun  M-rf  HoviT.  233, 
Mi-iJullnry  ruyn,  15. 
Mcibomin  lurtuoBa.  314,  315. 
Mvi^  Hirnn-.  ouiiiw],  197, 
HrlampNora  liiii,  .1011. 
Udic-KTtM*,  4£A. 
HnUlot.  78. 
llelilutu^  407,  4A$.  tm  cover-crop.  259,  2A0,  K51 ;  iilnnl- 

ine   •J«l'^,   138-140;    tnvd  iwhs,    I33-13fi)     vtHdH, 

1153-155. 
MHi!ulii»  ftlbft,  467. 
Mc-lili.OjH  lii<lii-B.  4ft7 
Hc'liliiliui  inatrnmlac-hv*.  78,  447, 
MHiUiiiw  iitfiriTijiliBi,  ^67. 
Mi'linin  miiiuliflurit,  78. 
Mfinn,  unllirHrnnao.  fli  ;  proMing,  56;  HTept  of  elr*trifl 

urc  IlKlit.   2i;  inllfkw.  51;  inunk.   smi   nntn,   l.i,^; 

n'j(«5,  7;  plm'i'  in  rutation.  101.  IM;  pratcction  from 

illM-vlB,  42;  KLHtl  iiulix,  13.\  145. 
Mi'ijuii  qurJt^d.  30. 
M.-n-lcl'ii  Ibk,  54,  RH.  .57,  «4-67 
Mi-JilliB  ari'viiiixRlabrBtn.  i&iiarvFiuHafHpifnnettia,  4S4; 

pi|if-ritn.  4ft.1:  spicBla,  497;  virldl«,  497. 
Moiilliol,  464,  406. 
MiTr<Tiialinii,  2fi;l. 
Mr-rcitT.W.  M,  iirtlrlpby.aS7. 
McT.^ury  mp.r  •■iiTtrii;  light,  Coap«r-IIi>wl<l,  effect  on 

planu,  3U,  :f7. 
UoMtuit,  309;  bnuu,  453;  ktosi  in  flouthwcnt,  403. 
HMftb.Jian  J<!4iTi<sd,  I], 
Ml'kcrI.  291. 

Mexivnn  clovL-r,  3l>0.  4A0,  4.11 ;  xrrdinx  not«a,  441. 
UcxifBD  cftttonboIl-wiM^vil,  241,  253. 
Hexinan  nhrat,  570. 
Mcyct,  C.  A.,  i(iml<H],  357. 
Mi'vi-r,  Fmiik  N,,  •(uiitnl,  7fi, 
Miinl  rjiio'j^l.  'J», 
MicJiMU  iiuoUh),  631. 

HMilgMi  big  «r)ie<-iH,  uw  in  tiutuparlmg  loff*,  330. 
Hiehigao,  crop  rutatioa  ■v'l'onu  in.  102. 
SGdiigAn  nx|)c^rimirnl  Blatiim  (|iiotnl,  3UA,  584,  5M. 
MierMponw,  I7. 
Middlinffi,  l<^nJ  wnialii.  I4H. 
Mcnonctti^  for  tvinilifw-tfun,  130. 
Wldnr  of  harl4^'.  2K4 ;  rotten,  -2At ,  2S2;  rairpiMa,  280; 

boiia,  3KI;  tioiLW  plituu,  I'M:  txXiui'iiiiii  atiirid  tulu- 

tloo  for,  30.  40. 
Ulk,  M  ■ITrob'd  b/  Ihundei^Morma,  33;  eScet  of  (eod- 

iDg  rape  ud,  632. 


Milk  iliistJcd'JK.  14K),n3. 

M>1k-vli'l>iM.  4S:{;  nit  l'iu-W<j  WMt,  4M. 

Milku'ii-il  (I'iic.  10U),  110. 

Mill«,  M.  i-„  .iu<»i«l,  103. 

Milli't,  .109    4ei>-4T4;  Aina,  136;  bnrnrnrd,  (Sm  Bmd* 

yiirci   niillrt):   n*  rniTr-crnp,  .Tfl(),   3il;  [oxtMll   (Sw 

Ftixukil  milldo);  G«niiui.I3S,  3i»i  tioe.  133,  360-473; 

Jnpnnrsr  'hiuTiyiir.l,   li'pil  Wfiglil,   t4H;  pntiide,  138; 

l*(irl.(Sw    i'l.'ir)  nillli-r):  plm-f  m  rointmii.  Kll-UKI, 

105,  107~1I>D;   ill  l'liun!>  ri'iiiuii,  4J'J,  planting  lUtua, 

138-110:  ].nvni,    irW;   *rw1    nntwi,  4D,    132.  133,  144; 

fur  ■llagc-.  414;  biiiiK,  M.  47.1;  fur  wiiliuK.  570,  571. 

873;  -witU  joybccui  f-jT  siUg":.  5S3;  wt^ighl,  Ivcal.  150; 

viH.i»,  153-f!,!,. 
Mrili|imlcii  nn  ginwriK.  (Jratmvitig.  300. 
Mllu.  3iB4-3$i]:  iii  PlaluB  rrRjou,  442;  Mcd  per  mm,  130. 
Milo  mtux'.  fiTH.    (.S<v  Milo.) 
MiriuJiui.  39'I ;  fuT  Uiinin.  G27. 
MlnHiBQin  glubuBn,  554,  55H. 
Minnonnta.  nrop  ratalion  ii\'st«n*  in.  102,  103. 
Minarwiia  KsiK-rirju-ni  Walimi  t|iint«l.  29»,  30Z,  805. 
Miiiibnri.  620. 

Mint.  Arnprit-Bi),  4ft3:blnrk,  4ll3;illU'p,  4EI5:  whitp,  463. 
Mini  faiuii.v,  irimlifliisl  and  crinilimraital  plants  in,  457; 

oil  platils  in,  404. 
MipwunlliU*  t'iiticlcii'»nl  111",  7R. 
MiH-ililc  (ill  fiiJiKirido,  38, 
Miaaiun  gmpc  vinm,  279. 
Mininn  groan,  360. 

Mimimiippi,  cmp  mtntinii  lyiitcnnR  in,  103. 
Miwiwippi  Rx|>rriiiii-ii<  Ktnti-;>n.  luoti^l.  265, 468. 
Minftfiim,  rreip  riitatirtfi  sydriiin  in,  I(X1. 

MlBMjuri  K\iM-ri  1111.-111  Statiod  (luotod,  40. 

MihUfIui-.  346;  iiutiv,  1,  II). 

Mitrhoil,  ('hnrlmi,  riuotM.  157. 

Milrhell  kdub,  7a. 

Uitcv,  dintiJlAlc  spmy  for,  38. 

HiUunii,  II. 

MiCnIir  apintlli-.  It. 

Miwuiualft,  508. 

MociL  tPiMW  for  poffi"*  hIviuIp,  243. 

Mtic-k^jriiime  for  fnnn  narden,  274. 

M<7dioln,  309. 

Modiolu  diTiriitibcriiTi,  309. 

MoRlianin  riiiitiralti,  27)1. 

Mi'linr  tiiiil'-t,  470. 

Mr>iin  Kurlirn,  iKt. 

Mi>Uv«».  .Vi1,  /'lim,  Om:  tar  almlxd,  186, 137. 

MuljLWK-n  liriLn,  TV, 

MuldH,  fomiitldcliydi.'  troatniCTil..  49.  60;  rclatloB  ta  pr^ 

si'M-uB,  101 ;  n-'p'rixlucliun  in,  Ifl. 
Molina  Ubi-r.  ViS. 
Molle  f(ir  liiiiriin,  ftM. 
Monnlinn  •|iii>titl.  il3. 
Monitvo"',  *''10. 
Mpnlipy  lirrmi  tfrr,  AOS. 
Moiinicr.  Iir,  I.e.  ijuoiwl,  498. 
Mun<K-ntyl<->Ji>i)>.  H;  nrnuigvmmt  of  fit>rov*B(iul>r  bua- 

illw,  l.'i;  Blruclute.  10. 
MuiiLMiuua  pttaLin,  [trncribnl,  IS. 
Moitlana.  cmp  rolntlon  Hritrnia  in,  103. 
Ucmlproy  vypmu  (ur  cnttw  Hhudi.'.  243. 
Montrri'V  pinr  fur  Uuinin,  t\'H. 
.Moll  I  ([o  III  IT  V,  r;.  O.,  nrlidc  by,  385;  quoted,  399. 
Mixirr  (liintr.1,  3i!3,  304. 
MijuM'.  It.  .\.,  iirtlil.-  I.y.  KU. 

MtXirVA  fj^MT,  2"1- 

Murflii-llu  wi'iilciila,  47H. 

Marclnul.  nilora.  271.  272;  defliinL  271. 

Uo^H^  478, 

HoTKMi,  H.  A-,  uuotnL,  lOS. 

HAnnc.47a. 

Murin  dye,  368. 

Morind*  dtrifolli,  207. 

Morinda  tlDcloriiw  3S7. 

Monnda  UmlM^JaU,  209, 

MominR-^ury,  374;  iioIm^  3, 7, 17. 

Marpliin^  463. 

Marri«,  Mr.,  <iiiot«d,  &6S. 

Uorlon  r^itnuiRp  (Fig.  80),  67 

Morui  (.incloria,  208. 

MoBquitn  control,  43;  tioUm,  44.  (Sm  liid«x.  Vol.  L) 

HoMM,  notn,  2,  IU. 
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HnCiM.  cnrbon  Usuliid  for,  49. 
Ununtnin  mIi,  S2I>. 
Mountain  roxtnil,  VA. 

Mouiiljtiri  rVi''H'!fl>*,  -tA5. 

M'tiuitfim  limijtliy,  454. 
MouiiCturi  uxinnwijud.  269 

Murunn  (irurifii-,  vnr.  utili?,  (io'l. 
Huc^UiiIi  uliliH.  6M. 

Uulburv.  pu|ii.-r.  .W3,  .'.OR:  far  fiber,  281 ;  planting  sMda 

328;  niitcs,  7. 
Vfiilldn,  l(>(K3e.  15.1,  p.  IN). 
Miiciiriiv  conLs  402, 
Munjr..-l,  2fift, 
Muustorbfrg  qiioI«d.  25. 
Uuricr  ilrs  Iciulurii-rB,  2DS. 
Hurva  titvrr.  2111. 
Uuiw  Cnvpiidisliii.  200:    i^ttnutisiiLPn.  200:   tianuliuiu-a 

iii>rtiinliA,  JiMI;   panidisincn  nnpu-iiturii,  2(itl;   nspic^n- 

till..,  [.We  in  roUUoB,  100  ;    tnlilia,  iM,  SffT. 
Mii'ihrtKiiriti,  447-180;  i^nlchup,  ITIt:  nntm.  1 :  poUoBoua, 

IH;    pri'HL-rviiig    oiul     prriiiirins,    lUT,    IM;    untler 

BhMie,  t2U. 
Huak  clover.  1B7. 
Muok  ftlmrec,  107. 
Utwlandon,  Bei-d-KTon-inK,  1*5;  alupiiiog,  6M;  In  rot*- 

lion.  ess.     (.Srr  Mi'loli.) 

Huaqitaali-root,  IM. 

Uust,  in  winu-ntKkiiig,  18:2. 

UuatAnJ,  587;  bikrk,  141.  4r>7;  elTn^tof  rif^-triVBl  Btiinu- 

IhUoo  nn    Mwd    girnniiiBlLun,    30;    c'r&dit-aLiiiK.    IIA; 

Il<rtca,2,  457;oil,40K;plii<'<-in  mlolion,  lOS,  lOO;ae«l 

tiotan,  132.  133,  548;  bk  lru|>4*rup  Fur  lisrliN|uiii-bug, 

«:wM|thI.,  li-gQl,  I-W;whitc,  269,  311,  «7;  wild,  117, 

lift,  21H),  r,l3. 
Munuri,  pifipp  In  mlatioii,  109. 
Mulntiuna,  Si,  07,  58. 
Hiirpv,  270, 
MyoiMiniin  dnnTli.  7S. 
Myi  i[ifinirfi^  riw«-t-fniil«),  78. 
Mjin-iti"  [ijilu*tri»,  36K, 
Mvriii'ii  ii>.uli'iiifiiliii,  029:  inirgrifolin.  267;  N'««i,  3(17, 

i5-.'JI;    niijrn.  ^07.  wipiiln,  2<17. 
Mjrobolun  Inriiiins,  fl'J7. 
Mj-rllo,  hvtry  for  itye.  209;  bux.  307;  crupv.  for  fami 

nrdcn,  274;i-ffKi  u(  currvnL electricity  un,  3Q;iiat<s, 

Uyrtii*  eomfnuniii,  260. 

Niiul<i  I'ittx  In  rotatiuii,  100. 

Nairn  {ulF,  282,  3X3. 

Nii|m  Hiislle  (Kifc.  13S),  312. 

NMungarij  fiber.  3.S3. 

N«ri»nncr  vt-tch,  80. 6S8. 

Norclwnio.  !29.  l.'^ii.  27i;rrrr<-t  of  ncetylme  ticltlttu,  20; 

of  clwtricilv,  30;  of  ctliMiwilion,  W, 
Narmw-lpHviHl  vdch,  658, 
NoHluiks.  2m. 

Nuaturtititn  fnr  F«nn  ganien,  274. 
NiiUi]  gntH.  451. 
Nntivc  Bnriul.  480. 
N>u<^ilc.  639. 
Knui^k'n.  020. 
Nraip,  A.  T..  «tii^trd,  lOI. 
Npvli-rol  «l  ritP,  537. 
NM'tkrin.pw,  forcuininit.  inO;(-nppr'r  siilfati'iinliitjnn  fnr. 

30. 
Ncotaroplinra,  dnrtnirtiir,  613. 

Neudlc-gnuM.  453.  454,  4.U. 

NtTRintnlc.  nn  coftrF.  245;  c<itnH.-a,  SAAj  giciMtug,  301  i 

•oybuWtf,  iS6;  nafini-rme.  010 
NtWKMnniMpora  vnMn(c«t«.  IV24. 
N«»coin»a*poi«  vtudnfcvt*,  riu-.  ndirlplutov  SAd, 
Mnppt*  OaUrin,  4IK1 
N«|>liflluui  lapiiopeutii.  78l 
NeplieUum  niulafailr,  76. 
Nettle  for  dve,  360, 

New  lluniHhire,  fmp  rotalloii  wytrm*  in,  108. 
Nrw  .Irm-y.  rmp  mlntioit  ^-stnns  in,  1113. 
Now  JitrN-y  Kx(wniiiciil  Stnliuu  ipiutol.  305. 
Mew   Xori    AEriciiitiim!    Kxpcnnipnt   Rtation   fluotral, 

185. 
M(rw  Vork  OrnfLI  IrtUlion  quntnJ.  W7,  3<I0. 
New  Vork,  erop  rutation  vystoiiu  m,  1U3,  IM. 


New  Znftlmad  flu.    (Srr  New  Zcwluid  hemp^) 
Naw  ZeaJud  h^mn.  2S6,  TSO;  fur  pape*.  fW.  5<H.  i 
Niranrua  a-md,  209. 

Nin>l,  J<-«il,  04U. 

NimliKTiD.  for  farm  sardui,  274. 

NiccUana  niatirft,  6A». 

HiooiUau  Tabacuin,  S3!>;  effort  of  ricctridly  on,  S3. 

NippT.  BOO;  BPPdj  plani  in  mlalinn,  109. 

NIglitiiltiblr  fainlly  in  ita  plant  rdatiooi^  2. 

Nitric  acid  in  n-lution  tu  plant  KTOWlh,  l2. 

Nitrogpn.  i^niil^'tii.  of  plants  oa  aJn<«1M  by  rWtrlv  ll|cli>*1 

23;  purrL-cliiiij  ot-pr^umilv,  20;  rffprl  ill  iihaiit*  on  «»• 

eilnilalion,  IJQ,  121;  fixation  by  bavtvria,  301-305;. 

relation  to  Ittif  actloo,  15;  roqatratnaal*  of  farm  and 

fi.rpst  p^op>^  320. 
Nobbp  ^iiolod.  3fl3,  523. 
Nodiilrs.  li'it'iTii'  KHjl,  392-395. 
NalItT  iiniit'-il.  30.  »4. 
Ndiiiniii'liiliim-  nt  plants,  3, 
Norfolk  A^i^ultural  Sopicly  qualcrl,  560. 
Norfolk  criiri  roiation  lyitinn,  M,  W.  100. 
North  Ainmcon  field  crgp*.  191-470. 
North  Cnralina.  cmp  rotation  syntMiiH  In,  lOt. 
Nnnh    Carrilina    Hrpartutfiit   oJ    AlcrinilUir*    qtKrted. 

611. 
North  Can>llna  R\perimrat  Station  (]tia|pd.  3S7,  441. 
North  l>aku'[a,  crop  nitilioii  lyiiteinH  tn.  ID4. 
Nortli  Dakvia  Kxpcriinmt  Statlan    quoted,  200,  i09, 

300. 
Norway  «pnirr  for  tannin,  63S. 
Natslts,  •pray,  4(1. 
Nufiplliu,  17. 

NticlcuH.  cpII.  fiiDOtSon,  1 1 ;  scUon,  17. 
NurM>niv,  4Sl-4Jt.f. 
Nut  ftti\»  for  lannin,  625. 
Nul-icituB.  112. 3DS. 
NutuK'g,  588,  5S7. 
Niilritioii  of  iiUotK.  18.  19. 
Nula  for  linipi  on  raciHc  iilopr,  4SS. 
Nuttidl'*  oali  Mkgf,  C6A. 

Oak.  70,  327;  bark  for  Uuiiiti,  633;  Uark.  for  UuS 
625;  CulifoniiK,  «35:  disciUKv,  'Ui.  340;  in  UlddWi 
Allanlie  ■tatca.  318;  poiauii.  Ill:mt.  J4K;  rtignmna* 
tion,  328.  &2e;  Karlci  (Fig.  444),  3I!>;  illky.  24.1: 
tanninii,  fttS;  tinibc-r-nomi,  343.  3(4;  tolerant  char- 
arEpr,  323;  utilJriuK,  342;  wliilp,  344,  (Fig.  44:^ 
n,  31  tt). 

Oakuiti  for  papi-r,  504. 

Oakwood  ptlrarl.  II'J5,  036. 

Oat-icnuB.  lall.  (£prTatloat.-cra!u):  false,  495:  on Farifia 
cosat.  455  i  plavL-  in  rotation,  OV;«ircdiag  Dot«a,  13*. 

Cats.  373,  485^0-t;  clovrr  town  in,  Z38 ;  >a  «>*er«MEV 
SAD,  2m.  37S,  3.'>0,  3.^1 ;  Krawth  and  iwnductM»  attv 
vanoii.i  ('ra>|iK,  213.  214;  tar  liny  on  Pivcilic  «W*I,  4^; 
itil nidiu-tioni:  for  .\)wUn,  72;  noIts,  2,  443;  and  pwa% 
13e.  ^73,  fl71Wi73,  plaoc  In  roUvlon,  82,  S7.  ».  B»- 
108,  220,  240,  207;  3QS;  planting  dat*«,  138-140; 
ntm.  S7:acwl  ani«^  49.  132.  la^  l39:aptf-fenilita> 
tiun  in.  fiS;  ernut.  50.  491.  493:  for  boIIidic  570-673; 
gtrnw  tor  pnjH'r,  5011;  vnrift"^  •nd  tli«  contr^ 
rvwr.  48;  and  \-clpli  fur  uiiliiic.  571.  573;  wetjtlil,  |p(a^' 
150;  wild,  373,  453.  4A6.  486;  )-id(U.  1A3-I&5. 

Oca,  78, 

rEnnllirra  hipnnlB,  pholmynlhctic  prooMaBaul,  120:. 

Utiin  in-c  tor  ohITpt  ■hiulr.  243. 

Oliio,  rmp  nitariiiii  ■vulpitm  in,  lOl. 

Oliio  l->|M^riiui?nI  Station  qiintvd.  487, 4S8^  48B.  48a 

Olilo  Planl  nrMylDn*  Aaauciatkio  quoted,  5S. 

UlI.  of  bi[ti.'r  almunda,  405;  eak^  aanAowvr,  812;  falljr, 
4B0-501;  in  Imivh.  13;  miaclble.  38,  45:  of  aaaatna, 
dOli  mlublc,  38,  45;  of  viinul  m  as  faarUdds,  117: 
volatilr.  4M^we. 

(Xbbmmns  plants,  49^002;  note*.  4. 

Ollspnd  rrom,  plapo  in  rotallon.  lOS,  100, 

UknCJ"!!!!!!)!,  4iMI. 

OWIhIiomib,  prop  rotation  ayatctna  la,  IIH. 
Oklalinnia  Ki[p<.-riin*-ut  SiatMMi  quoted.  388> 

Okm.  fibrr.  3S1 ;  siy^l  notM,  133. 

Oidnntandia  iinilx-llnta,  208. 
Olrn  RiimpinL,  .Vii. 
Oliu,  W.  H..  quoted.  100. 
Oli^v.  Wl  nnlni,  409,  AOO;  aeab.  SI. 
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OtoiiB  fiber,  3M. 

Onion,   U7.   l-i8,  380,  8SiS;  for  eAaning,  IGO;  for  ilvP, 

211(1:  pffiTl  of  acMyli-nn  tiffht  on.  2^;  luiiRPvity,  Ifl; 

maKX'>t.  13;  notm,  fi;  ptnvc  in   rolalloii.   103;  ■fcil- 

CiviiiH,    141;    Hwvl   iiiitf,    1113:   Rfinit,    SO;  aMnigs 
mm.  OX!.  053;  w[>>g1>t.  tpgal,  l»l>.  102. 
OuD  quotol.  2S. 
Onobrychin  CApiit-gnlli,  56<, 
OiLukrirc'iiipt  lativa.  504. 
OnobrvrluB  viciufolia,  iOi. 
Olutnin,  78. 
Onnnin  ntcUiuiB.  78, 

Optariu  Agiicult'irul  CwUcjic  (juotwl,  440. 
OnUrin.  frop  mlalion  sj-uti-niH  in,  90,  IflOj  fru'ila  (or 

home-pUntlnK,  '£76:  Kraiiw  for.  'JTH;8iiiB.li-(ruit«for, 

2T8. 
Ontario  Expeiitneni.  Station  qunuil.  4Kfl. 
Ouaponi  wabiea.  523. 
Oprn  furrow  o»l>oe<Mliiig,  4B3.  4M. 
Oprnnuk,  520. 
Opium  poppv,  458.  -1(13, 
Upunlia  ba>ilaiii.  SIV.   cruMt,  326;   dcoiiinbciui,  226; 

FiFUa-lnitica.  2'.>ft  ( Kig.  !«.  p.  74):   filipnmiula,  22«: 

toMnama,  220;  liiennla.  236:  ituwrocarna.  22G;  micn>- 

daay«,33iS:  Pm-cdfvI,  226;  RafiiicMiuii,  330;  rgbusta, 

2X:  nibPsrvnn.  296".   niflda,  226;  tomonlon,  226; 

TrclnutU,  22G:  vulnm,  220. 
Oraoftr?,  rwrnlli'd,  lOT;  Jmpmws,  61;  flowere,  importn- 

tiofiH,  496;  livLiriciH.  63,  M.  B7;  imiKkrlatioud.   100; 

juice,   178-180;  mitfs,  2,  7;  oil.  4iH,   *11.5.  orphnrtl. 

v*lvrt  bpans  tm  povpr-rrop  fo-r,  M7;  for  ptwrrvinK, 

ISO;  BV<li}otiun  of  vpgcLativa  ixuto,  OS;  time  to  ptoE, 

355- 
OrangF  Frtc  Slalc,  078. 
Omrig<>  haivkwiwil,  447. 
Ontngr  ru»L  vt  uals.  4U2:  of  rye,  503. 
Orelinril,   fiV;   rcilnlmo  "I'stcniB,   'J48,  3411;  aproy,  44; 

■rirnviiiiE  iTiaL-hiiii-rv.  40 
Orchanlnntan,  373.  438-141.  445;  nutm.  437;  in  Pacifir 

romst  rreion,  453;  plncir  in  rotuliun,  9<>;  fHwd-Kroo-iiLii;, 

144;  BMa.  U-ebI  B-fjelit.  150;  M.>cd  u(it«.  132.  133,  ISS. 

142-144;  tlnir  of  matunl.V,  436. 
Orcliid  Euiiilv,  mrilii'iiuLl  |>iitii1a  in,  457. 
Orrhnl».  iinim  V,  \X! 
OrchUU,  2C7. 
Orrin,  267. 

OrqpH^  STOP  iwtation  svsimiu  in.  1(H. 
Onna  (n^x  root  (or  drc,  26fl. 
Or>rcl«v«ir,  SS3. 
ttn^iieltd,  207. 
Orphil.  267. 
Urnnitutiiin  ol  ft  oommefciai  nurMry  biuiiD.fn,  483- 

fes. 

Ori  cello,  207. 

OriKMium,  impnttAtkniu,  4(Mt. 

Orion.  2fl7. 

OrnatiiriitaMmved  txiel!*,  uoiea,  688. 

OmArnrntnU,  MI2, 500;  not**,  4, 

OrnlUiotiiiB  utivitt.  566. 

OrmnUr.  2C7. 

Oryaa  bntantcal  cliaractna,  386. 

Ory^a  ruG|K>|t<)ti.  .Vt5. 

Oryrii  iilitivn,3Ctl,  534.     (Srr  Riec,» 
Osa^  onirigr  npni.  kgnl  H-ciRlit.  l.W. 
Oamoaik  in  rrlaUon  to  Hup  rixi*.  15. 

(M.tIio.,i,  W.  J.  v.,  anltlo  by.  11. 
O-irya  Vintmipa  (Fig.  436),  317. 
0«>-na  comprram.  020. 
Ooniduiuiluii,  SnO. 
Oiiral  p«lti,  370. 
OuruupariD  Kauibii^r.  36S. 

Ovnnr,  BtnicluTF,  17. 
OvuUa,  IT. 
Oxalb  crrnata,  7H. 
Oitalia  cigantcB,  628. 
Osrj-c  iSnsii*.  441. 
0>-nlrr  rnW'liuii,  173. 
OywIiT  ijiuiiIiixm;i]i,  477. 

Padflfi  puBt  usk,  fi»r  Uuinin,  63ft. 
pHC'IcHfc-,  (lin  friiit,  3S6. 
rmlciFiii-liriuiv  fur  rniiCx,  K55. 

Paddock.  W..  nwiU-d.  376.  270. 
B44 


Paddy.  537 ;  »[iutn.  109:  au»,  tOS,  109. 

Pae>tt>  qiiultHl.  3(1, 

Patnt-bruMh,  onulicatitiii.  112. 

Paiaman,  vrop  rotmlion  •ysltrni*  in,  109. 

Pole  oatNhu,  636. 

Palm,  lor  the  huu»r,  129;  uoIm.  8,  9.  502;  oil,  499; 
•calcn  on,  130;  altoilinK,  122;  tnnnlEis,  033. 

Palmn  Mlo  filwr,  2IMI. 

Palma  Hmanclora  tnr  Abrr.  290. 

Palmvr,  Dr.,  quoted,  403. 

PaltnftU),  dwarf,  (or  t&nnin,  626;  in&tRCMWufor  plants, 
123;  aaw,  for  fiber.  2'J3 ;  for  taiiuia,  623. 

Pnnanin  crimaon  dpp,  36M. 

PununiB  rubb(-r.  5!i7. 

Pttiiax  niiuKTig,  357. 

pDnax  miiiiquctoliilm,  357. 

Pnndaiiiis  libiT.  2^1. 

pBniriiiii,  Imlniurnl  I'tinnu-Ufni.  3(15.  366;  rolonuiu.  4T(1; 
Cnii^KiiIli,  3(111,  400,  {."if*  Itsfiivaril  urn*");  (tui»<-ii. 
tar-inini.  3(111.  470;  llnl^Piim.3liH;  nin.xiiTiiitii,3ll>(.  (-''''' 
Ouiiit'a-KrsM};  riiiliiK^iMiiii.  30!*.  400,  (■Sn'  BrxxtiD-L'uni 
raiilet);  nioUc.  7».  3(W,  [.ft-  Pura-gra*..) 

Pansy.  274;  (or  dvu.  258. 

Pnira'vprlth.pofl,  270. 

Pftpover  BtmiTvifpriiiii,  4(53. 

Paiwr.  aramiiiEi  (or.  2Sa;  notcE,  72,  156;  auft  wood  for, 

PBpvr-nmki nx  ptKiitK,  503-AlO. 

Papvr  niultwrry.  5U8:  libi'r,  2H1 , 

Pupcr  plant  (niitsuinatit).  Introducliun.  72. 

Paprika,  457,464. 

Para-grvsii,  78,368, 451;  plaiw in  rolatiun,  105;  xwd  prr 

acre,  13B. 
Pam  nibb*r.  H&t,  5fl.V557. 
PafBdise  stonka  for  dvarf  atiplm,  277. 
Paraguay  lea.  78, 

Parasile,  d^lirttn).  1  ;  nnl«",  10. 

Paraailinn.  pomplplv.  rjO.'i. 

Parrni^liyiiiA,  R;  uu.sl,  15;  wihhI.  15. 

Parifi  grivn,  3H,  44;  fur  farm  fpirdMi,  3S1. 

Paritium  tiliat'piim ,  2Mi. 

Pnrlnik,  Miw,  quwtpd,  164, 166.  v 

Parlor  ivy,  130. 

Psniiolia  panetliia,  2TCJ. 

Paralpy,  for  dye,  259;  e(Iw.l  of  acrCyknE  light  on.  25; 
•«?>i  notw,  133;  vmrtn,  542, 

Pantnip.  .'MO.  547;  fur  oiuiniiiE.  t6fl:  dry  mallor  in.  540; 
mit«.  5.  li1;pliiiiiitieilDtRi,  13S-mi;scnl  iiolra.  132, 
133,   136;  tpriiiwruturp  for,  2S0;  irstcr,   114;  Woiabt, 

Ingal,  150.  152;  viHiU.  1.13-l.V). 
Paraiilp  faruilv,  aroniaiir  planU  in,  4.57;  oil  |ilant«  In, 
4!)4, 

FBrt.lii.-nuclw<ui  c;uiii'iiipfolla,  27(1. 

ParlriclKi!  iwa,  3UU;  ulacu  in  rucation,  100. 

PaHiinlurrir  bntanin.'Al  r^hAr«ftcm.3(iil ;  «ritiiprM«um,  451 ; 
itiKitaria,  78;  dilalotutii,  308.  4-lfl.  4.'>i,  (.Srf  WbIlt- 
enuH> ;  graaa,  451 ;  BoroUculiUutn,  place  iu  rotation, 
too, 

Pawullnrn  Mliilia  ( Fia.  V7).  74. 

Paaeiun  fruii,  itilrcKliininn,  73,  74. 

Paatol,  270. 

Paaleiir  qtiutml.,  157. 

PaatinasH  naiivu,  .^6. 

Paatur«a,    and    inoadowt,    434-4.'^;    BatiT«.    453—455; 

nolea.  136.  3(M;  plat*  iu  rotaliun.  fl3-W.  9»-101,  103- 

lOS.  2!f7. 
PftKtiirc  lu.iling,  3ca. 
PaHtiirc  ttiinlln  (Fie.  151).  113. 
Patio.  235. 

Pstitlln'H  rotation  nnttum,  107. 
Paulin  quoted,  31,33. 

P»yp«yt  *28. 

Pm.    (8ttPt»M.) 

Poa-rine  red  elovor,  233, 

PcBcii.  375,  376;  camlird,  163;  for  ciuininc  160;  di»- 
r-tjtrn,  51;  ilricd,  Icoal  wfngtlit,  l.'iO;  •vaporatifLa,  174; 
hanilUnit  the  (mil.  Sft«;  (i-Hl-fiiirl.  45;  notca,  6;  oil  from, 
405,  406;  orcbnnl,  bnuciirwtNNl  a*  oovor-orop,  215; 
orfhafd,  roiniion  arliomv,  540;  orvhaid,  vrivnl  boan 
aa  cover.cru]j.  057.  Paris  Kreon  aprajr.  44;  aoil,  275; 
t  ri'ittincut  with  copiXT  nulfiite,  39;  variuCicB  for  hanif~ 
planline.  27H:  varedei  (rotn  tpoita,  5M,  61. 

FeacltwixiU  tor  dye,  200. 
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Pcnniit.  814-41(1:  Introduction  or  vnriotini.  72;  natm. 
AK).  mi .  oil,  499,  SOI.  AIT:  rlni^i^  In  mtntlnn,  1 01 ,  lOI, 
106;  plBoliiig  dalM,  l3^Ul>i  w-vJ,  :»iiK>rvity,  132; 
weiKhT.  U'KaI,  1.30. 

Pcftr.  275.  27ft;  blight,  30-a2;  fur  caiiiiiTiK.  160  172; 
cloni  of,  57;  (lirwiu>ot,  .'il  ;  dwarf.  'J77;  i-fti-ot  of  c]er~ 
trinly  nti.  31;  rvn|iciniliiij;.  174,  17(1;  huinHina.  356; 
liyhn'dn.  (>H;  jhht.  ISI  ;  noti-fl,  (1,  7;  pirkiiiR,  3JW;  (nr 

Jin?«>rTes,  lfI2,  1G&;  ■liippiii{(.  357;  noil,  275;  varieUeK 
or  liomc-ptanMiiK.  2711;  vnnMirs  tram  Dporta.SS,  61; 

wtieM,  Ircal.  ISO. 
Podrlljiirkv.aiii, 

pMirl  tiiillt-t.  rfOl),  471:  tiutea,  133,  130. 
P«*».  5H)-.^H;  ik|i1iln,  513;  niitl  iNirlov  im  covfir-cmp, 

27.1,  277;  irnj  tiurliy  (or  pmilinK,  fi7l,  572;  hug,  513; 

for  pjuintriB.    IJd,    Iftft,   170.   172;  lu  eoviT-einp.  SB, 

3A1),  21KI.  350,  3.'>1;  ixiiintr)-.  placr  hi  mtniion,  108; 

liwiuf,  pir<K--(  «f  rliwlrii-  •rp'tisbt  on,  23,  24;  eftcpl  of 

aORtyJcne  liglil  on.  2.^;  otTiM-i  of  <-livlrieily  nn,   ^1; 

eraporar infc.  I"*;  KiinJfn,  37!),  280;  yrrpci,  "liip-fi"*. 

6S4;a  erffri-iaiHmm.'  r^ri>p.  1)^;  loijw,  AI8;  >ikil()f'w,  -M  ; 
mulli,  513;  nutfs.  2,  7.  10;  Mid  usu  rs  cu\-»r-rrijp, 
37Ai  niul  naU  fin  Hoiliiis,  S7I>-fiT3;  |irn<nliiaj,  274; 
plnc-c  in.  rotnl.ion.  Wl- 1 W)  ;  ru-M.  37  ;  rv.|nt.ion  to  tirtil- 
iiici(.'ulntii>ii.^Q3:  HLfurinK  TilIni|{cririLts  (iKtd,  Id;  n.-eil- 
Krtin-ing,  14.%  140;  scvii  nntn,  US,  133;  Rplil.  513; 
rtam^c  nntui,  137;  trealtnent  with  copper  E<Ilflltl^, 
IIH;  weight,  IcgBl,  lAI.  1^2;  wild.  4.55.  {Stv  Field* 
iwa. ) 

POil  torp»p«r.  fiftt. 

PccAii,  2(6;  un-liurit,  velvet  bcmn  aa  covsr-crop,  057. 

Ti^ctlii  budips,  uutfs,  Iftl. 

Pi'ttoM,  Qutm.  IB*. 

PedigTM  bcppdina,  B2.  63. 

Poguiun)  [Inmiota,  2<I!t. 

Ptgemyin  fiuwici'iia,  379. 

pp&njQnlumi!,  offiTt  n[  rlfictrtc  light  on,  22. 

PoucitAnu.  360.    iSer  Pmrl  luilla.) 

Pptiinll»ri«,  471, 

Pi>m<!ellaria  ■iivi-ala,  30\i. 

Pcniciliuni,  t-ffitt  of  tlcttricUy  oij,  33. 

Pennisetum,  bolanii^al  pharartt'tiB,  366. 

PBTiniiwImii  ipiraiiiiii,  3C1I,  471. 

Puuniwluni  (yplioiikiiiii,  360. 

PsnDSjrlvanin,  rmp  mration  Bj-stome  in,  104,  lOA. 

Pennaylvatiia  K\i>rriiiii'nt  Hiaiion  quotjyl.  -tHV. 

Penny-graoa,  cradicatliiic,  118. 

Ptooyroj-al,  457,  463,  4<l.5. 

pBoUia.  incrutlm'tirm.  77. 

Prntiia  virKnta,  7S, 

PiMijiy  for  farm  f-nidcn.  274. 

Pnppi'T.  blaik,  4.S7,  5»ti,  AN7;  Tiuckwlieat  Imlla  aa  adiilt- 
craiit,  221',  ri(itt»,  2;  papiilia,  iiilroiluctiim  uf  llun- 
carian,  73,  74;  iwl.  457,  45K,  4«4,  5^,  587;  white, 
880,  0S7 

Peppi-r  family,  not«,  686. 

Prpp«r-gTnits.  in  flav-field*,  290;  afed  not(«,  141, 

Pepper  irt-p  lor  taiiniu,  020. 

Pcppcridcc,  343, 

PcpMrniiot,  457,  403;  imporUttona,  496;  ail,  458,  4BS, 

Feppcriuint  tree,  627. 

Poppers,  147,  14H;  notw,  •:  tpinpefatupa  tor,  280. 

Pepya  quoted,  Ib3. 

Ferennial  pea  tai  fann  gaideD,  374. 

Perennial  plants,  10;  Howcring  period,  17;  numt>«r,  3,  4. 

Prn^iiuial  ml  rlovrr,  233, 

Perennial  nc-fEraaia,  375.  447;  notc^.  437,  439,  440. 

PpTfumrry  planla  in  their  plant  relationi.  4. 

Ppnrarp  iVhnril,  7. 

P^riaurd  tnifllc.  471), 

Pprltin.  W,  H„  quntivj.  267. 

Pcmaititiucu  w«od,  2<i7. 

pFrriiiT.  Dr.  Ueory,  uuoted,  70. 

Perry,  l»l. 

Terwa,  629. 

IVnwo,  S68. 

reminn  berris,  270. 

rrr^ian  gnat-Akiiui,  (t27;  ahccp-nkiiui,  427. 

Pernininioni,  .lapaneao,  vartatica  fur  planting  27S. 

Peruvian  eoHon.  282, 

Pelola,  7;  eolnfina,  17. 

PMiole  <l«fiii«d,  7. 


Prtrolaum.  enid«v  w  nn  herWddo^  lift;  for 
inacrto.  44,  46. 

Pntiitiia  Itir  fmrm  Kanl«D,  274. 
Pliarpluthtta  dinlo«ix>ra,  5S3- 
Ptiacclut1ji.-ea  reitiitna,  683. 

pi>aUr>F,  aes. 

PlialariK  aruudiuactin,    3M,   S70.     (Sm  RMd   CaiUUT- 

Phalnrit  Canancnum,  37t).    (Srt  Canary-anua.) 
Phatenliiii  liinaliia,  ft-'-n:   iiaiius,  2iM;    ntdlattia.  plan!  1b 

n>l«iiuii.    lUO;    virldiialiniu,  7S;    ruljiaris.  2011-2121 

nciUw.  4. 
PhotiM.  CliarlM  S..  urliolir  by,  3U4 ;  quntcO,  571. 
Plilf  m^l  liirtil  iiiH  Carolina,  653. 
Plil-^ft  liiml  nil  relpu.*,  653. 

riileiiia.  IxjtniiiL'al  plianwTwa.  305.  3M. 

Plileiiiii  Btieliineri,  Tfl. 

Plileuiii  pialrnw,  370.    (.9u  Tiiiw>Ui7.) 

PhlnPin.  «. 
ni)ijji.274. 

PNInx   rinirnr>iH>iidiL,  1^4. 

I*liii-iiii:  rt>(-liiiaia,  aa  liuus^-planT,  13B- 

Pltorliia  braBnicie,  233. 

Plionnoim  Hix-r,  2S1.  2Sfl. 

Pliormium  ieii>x.  2)^S,  fiOS. 

Phorodnn  luiniiili,  3S3.  

PhcMpharie  ft(>id.  c1Ie«i  of  etcetrieity  on  aaouBt  in  scfl^ 

31 ;  in  rriatinn  In  plant  gniwili,  13. 
PliiMphuru^   b  fruit  funnatiuii,  20;  rclatioa  lo  mtA 

nrtion,  Ifi. 
PliulOByiitheais,  14;  as  alTwlMl  by  aeMvIm*  Ugfit,  25; 

ar^ficial  ligbi,  23-37 ;  rolorml  lif^U,  iT. 
PhyiH>inyo«a  nit^na,  effect  of  «l«vtfi«ity  on,  30. 
Phrllanthua  Emblica,  028. 
PKvtlmliadrlinral.391. 
Pl.y[l«laxv,  15,  1(11. 
Phyllntrata  vittaU.  223.  550 

Pliylluxera  plant-luiMC,  rraiMaucc  of  crapo  roota  to,  43. 
Phytlolojy  of  llw  plant,  6--35. 
Pliytulacea  Americana.  308. 
Pliytfilacca  dccanilra,  390. 
Phytomyxa  lepiniinoaaram,  302. 
Pliyt4»ili thorn  mfpilnn*,  523. 
Fianaba  fiber,  281. 
Plralilli,  173- 
Picpaxlba.  .'>(>tt;  tor  laoiiiii,  635;  nn-lMtViic  45Q>, 

C25:  maHajiu  (Pig.  457),  322;  id|[ra,  SOOi  rubra.  509t 

Sildienam.  625 
Pickeritig'i   Cli[uuuluKt<^al    llintory  of   PlanU    uuolad. 

4f)4. 
Rpklea,  horiir-mad^,  173;  itatiatiea,  177. 
Pte.[>lant,  wild.  «2«. 
Picrin  raiKr,  223. 
Piot^rs,  Adrian  J.,  quot«<d.  71. 
PiRfjri  Iwrriiw.  209. 
Pi(;t:(iii'^raw,  3W ,  sml  iiutea.  141. 
Pigc^in  poB.  iplariv  in  futalion.  lUK^LW. 
Pi|{™n  wi-ed.  309. 

Piptiunl,  foniinlion,  371;  printiag,  373. 
PiRB,  rape  for,  532. 
P)kw<^.  ll2;inflnx.nM<U.290:aRnlnol«a,  ltl:i 

ntcut  witli  copp<T  p<i1fBti%  118. 
Pigwacd  family  irt  ila  plant  r«1alii>na,  3. 
Plfang.  62«. 

Plloboiii9.  effect  uf  onuigr  liglit  on,  27. 
Pimenlo.  .we,  587. 
Pimpiticlln  .\iiiiRun,  458. 
Pin-clover,  l!t7.  198. 
Pin-paan.  107.  198. 
Piflaclodi,  ■2W2. 
Pindar,  51 4. 
Pine.  31 11:  bark  for  tannin,  «34:  dinaaana,  U5:  Kaihtnac  I 

acMl.  327;  xrvy,  508:  In  Qulf  «al«a.  3IH:  Jaek.  333. 

337;  luugwity,  34A;  long->af .  495,  497,  &l>t;  oitn>cra 

i«i)iiin>m«niH'.  320;  Norway  (Ftf.  4<KI>,  333 ;  ttMca.  2. 
fat  iwiier.  noa-AOS.  607.  fiOB:  pun  in  loraM.  nstatna, 
3S4;plnn(-food  rrquiremratii,  320;reiL  338;  laajWi—a- 
tion.  325.  326;  Seoteh.  325,  S30;  rtion4ei£  339; 
anila  for.  320;  werviJ,  343;  wtiite^  818.  319,  337,  330^ 
331,  342,  608;  yellow,  505. 
Plnnappln,  canitird,  1A2;  dianaaa  of  ni^i<«aiM,  AID; 
fiber.  291  ;  nnlr*.  7 ;  aliwUnx.  1 22. 

Fiok  lupiiu',  aan. 


il,  25; 
Jo,  43. 

L.  5ABf^ 
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ieti,  274;  lonee^ilv,  10. 
.     ni.  291, 

PinuidiviuiraintnK.  W2),  323:  llalI^1lctlna,  B24;muri- 
«•U,  6i34i  paluntna,  497,  fiOS;   rniiiatn,  634i  riwinoaa 
(Fig.  460),  323:   Stmb-w  ri-'ijt    45Q).  323,  AOS.  (Srxr 
Rdc.  white):  »ylvr«tm  (Fig.  4«1),  323. 
IHouri  dy*-,  2CR. 

P1|>w,  C.  v.,  artirlM  by.  SM.  .ilW,  587. 
Fiprr  Bi-u-l.  plaw  Ln  roUUoQ,  lira. 

Piper  tiijiruni,  .Wfl. 

Pi|itiul(.-iii>  iiiacnimriMi,  828. 

Pialachf.  T». 

PwUrMii-oiit,  7a,  74. 

PUlaria  LrntiKriifl.  636. 

PUlaciii  i)ririilAli(i,  630. 

PUlib-iii  Tcivbitilliiu.  026. 

n*l4ifi»  vws.7».«36, 

Plsburiu,  7S). 

PWil,  ";  "Iriiftviri',  17, 

PUum  irvuiM.-.  |>Ibc(?  in  ictaUoD,  106. 

Putim  Hotiviim,  var.  «rreiue,  BIO, 

piu  fiixT.axi.sni. 

Pim  finju  fiber,  2S9. 

Pith, «. 

Pilti,  271). 

Pi<iri  Jye.2W. 

Plaiil,  1-3fi;  tMiviruiinicnC.  lf)-21 ;  |[rr>wiiii;  umh'r  aliiuli.'. 
1l9-lZI;pTowIh.  Ill:  lerowth  in  »ITfs.'ti»]  liydfftnrity, 
30-3.'i^  gniwlli,  itLiiiuhitiuii  liy  wi'ak  [Hiisuuii.  28,  29: 
imtnbility,  Ifi;  ImiKrvily,  10;  movi'mml,  Iff;  iiutri- 
tifin  »nd  i¥«piroI irtii,  IS,  ID;  Koriotipii.  10;  «lrU4?ture, 
lih-  prcwi-sim  .iiiil  H-nviruiiini'itl.  11-21. 

Pluil-brc¥Lliii)(,  53-00;  rrlnUon  to  dioxUK*,  ^;  cgImiob 
lo  plant  ijitroduc-iioa,  73. 

Fit  nt-linvt ling  utirtPliri",  M. 

Fluit  (ILwam'v,  4C-53. 

Pl»nt  iDtroduction,  71MtC(. 

Plant  liM-.  38.  4(1.  43-4.'):  la  rattou,  251 .  252. 

PIiLnt-lnuse.  plivll»M'nL.  rrsiBlMiirp  uf  ([ropi-  niota  ta.43- 

t'lantnin,  tl2.  ^00;  Dotn.  <l:  p1fl('(<  in  roTolian,  lOD;  in 
Soulhwr.1,  454. 

Plutting  noil's.  131-I-IS. 

PUntM,  ^nwtng  niiil  trnniipLKnting  fifi1[)-«rop,  147,  148; 
in  nwilriirr  witirlnWH.  12H-i;ill, 

naa(ni»iit}|'l'"ni  bruMlcii-.  233,  392.  SSO, 

Rwlrnng  Imir.  Ii'pnl  wri^ht.  I.'p(>. 

PlniTOliw  ontrfHtuK.  477. 

Pliny  quol«l,  233,  540.  56C),  504. 

Plum,  375,  276;  fur  ratitiiiig.  IHO;  purrulio,  43.  44;  di«- 
rwra,  51;  rv«imr»tjii((,  174;  Jnv*,  24;*;  nntra.  4; 
p<hokcl  iitvnae;  -17;  Paris  prcn  >prnv,  44;  for  rdUliM, 
173:  itrrd  nntrc,  ^ViS,  32t);  m-iKht.  Icptl,  148. 

Plume  motli  In  mvcri-potntiicw,  O'i'i. 

PlLjr-*niii,utl  pLh'iTti.  If  I, 

Piiuls  brmmiciT.  'X£i. 

Pub,  bulanlrol  cbameli^ra,  365,  300;  nrBclinifcni,  373, 
(#w  TexM  blue-«nn>;  i'orii|in.'»wi.  {.Si-c  funodo  bbip- 
Cnua)!  fl>*«,374:  Hninli'timn,  TH;  iii-muraliH.  373,  (.Srr 

Wood  mcadoir-giaw):  praii-iinin,  373.  (.Si-r  Kcnturkv 
b1ti«-erMHi};Bprotiiia.  374.  4(5;  triHorn,  .173. 374,  44.'., 
[Str  "owl  niPiuli>w-f:nuB) :  Irivuilin,  ST*.  iSte  Rniigli- 
■llilknl  nirjutow-xnuH) ;  |[nhiui,  20H. 

Pod  cfm,  402. 

Pni,  «.10. 

Poinriniin.  ruvfil.  3i1l, 

Poixin  ti'tinl'^k  (lie    llt»).  117. 

PoImjd  ivv  (I-i)t.  18«).  117. 

PalaonnikiFiK.  I7i>,).ii8. 

Potaoniwin*p(11g.  t71},II8. 

PoUoi»iiiM  |>l>n1a.  114. 

F^oonn.  >'.iniu]Btion  of  plntit  Kmvth  bv  ronna  of  vrak. 

28,31). 
Poke  bnriM,  2(W. 
Polwtaw«ii,403. 
Falcbum  nf  tob»c<io,  S53. 
PoUata  witeal.  RM.  «Ofi. 
PdlMi,  17.  I»:tuhe.  17. 
Pnllirnii<iii.  55-57:  noU-.  IH. 
IVjIviiiitlniii  for  (artn  Kivnli'n.  274. 
PulygaU,  7I>. 
PoIygkU  l>ut\T«i>ta,  70. 
Poljr^ft  BnirRii.  4tV>. 
PuiyguBMeeK  in  it«  plant  rrUiluna.  S. 


PiolyBciiiiuDi  SI  7:  smf>hibiuii),  i^SS;  HviculiuT-  (FiK-  I4t), 
ll3:  BtMortu.  niJi:  Hydruplp^r,  02K:  fpreirsna,  <,Stm 
Hniarlnwd) ;  Saclialinniai*,  310;  Weyricliii,  79. 

Poly[>oi1iuru  vtilgurc,  pliutoaynthi^Uo  prooeMoa  In,  190. 

Polvpcwiy,  iihulunynllu-tii?  prowawa  iii,  120, 

Polvimnin  iKirralin  (Fi^  4d3,  494),  346;  iKi>>iiTiiu>i  34Ai 
MvlHtn-,  48():  Sopuivina,  480:  tuberaalrr,  480. 

Pnrna"-''.  IWI, 

PuiMt'*fniit»,  2,  fi, 

Pomi'erniiitlr,  fi>r  tannin,  G2!>);  van(iti<ia  (or  ptniitiii|t 
376. 

P0|>rnrri.  402,  41ft-421:  aeeil  pur  am.  13d;  wrinlil, 
li^l.  I -IK. 

Popliir.  luirk  foriannxn,  fl29;buii»  forilyp.  270;diwn«». 
34A:  iiitdlrriuiic  r.linrnctrrr,  323;  mnrkriiiig,  .141;  fur 
pn|HT.  5(Kl-505,  fi(I7,  50$:  plaoe  in  for»>t  rotatiab 
324 :  r^Kcuprnlion,  SSA;  In  Sniithwmt.  453. 

Po[i|iy,  274;  for  <lyp,  270;  place  in  rotation,  109;  occil 
457;  tr<'ftlnQ»nt  with  rniiprr  milfalc,  UB. 

FtjpuKi!!  aeltuid(>s.  507  (Iik  44tl.  |>  'Sil.i 

Piipiilun  ^lULiliilFcitata,  SOU, 

Pu|mtuK  1  rotituloidm.  508. 

Poruir.  Lid. 

Porto  Rico,  coffra  in.  2U,  346;  crop  ratatian  ayntaiia 
H>6. 

Portugal  berrtn,  2C0. 

PurtuVaca,  far  fanii  nrtlon,  274. 

I'ortulara  ol^ratM  (ng.  140).  112. 

fiirtulacarin  afra.  79. 

Putt  winr.  1»2, 

Post*,  culling.  33B. 

Pnlanli.  12;  i^ivi  nf  ripctrin  light  on  conUnt  of  plnnl, 
23;  rlTi-rt  uf  electricity  on  aiuaunt  in  ■ull,  31. 

Potajwiiim,  211;  hichmmatf,  2S;  nitratr,  31  ;iii]lfid,  30. 

Pulaui.  51B-52X;  for  alcDliiil.  lM(i;  a<jiifiii«,  TV;  hag, 
Waliuio.  t52;bc't'll(-.  3«.  40.  43,  44;bluck)K-al>c,523; 
bliglit,  47,  41*,  50.  .Va;  fur  rantiinR.  I»ll>;  clotut  o(,  57- 
ri)iii|Mwitiuti,  542;  diiviiMH,  Gl :  Ury-rul.  523;  vfTrct  ol 
i'liTtrii"i!v  on.  31.  32;  effect  nf  wriji  poinana  on 
ffriiwt)i.  '^.  in  Kiirope,  &2ft,  SZ7;  tvupomting.  174; 
in  fami  gnrdpii,  2711,  2S0;  gniwtin'  mUitinri,  1112;  in- 

'  ei-iL't  L'tiiiujw,  42.  G24 ;  loiigirvity,  10;  ■iiodificatiana  for 
cMvirnurfitm*..  IB;  nllMigcii  r(«|iiiri>iii''nt«,  ,120;  notra, 
2,  5,  0.  20.  51 ;  iilatf  iii  lln-  rutalioii.  1">-  irtn,  207, 220; 
pltUiCinn  lUlcFi,  138-140;  prfiiinjtali-m  tintus,  131; 
rowtlr,  523;rol,  40,  50.  .52;iipftl<. -17-.W.  fi2."l:iif««lper 
mrf,  1.1(1;  in  South,  527,  528;  uprayiiiK  marhini-rj. 
4fl;  piUirftKP  liinuiiat  for,  552.  553;  (rcalmpnt  with  «>u- 
pcrmiirmr,  IIS;  weight*,  Ii-gnl,  151.  152;  yicldn,  153- 
155. 

Potato  family,  drux  and  ruiidimcaUd  planta  in,  457. 

Pol'-ntilla  "l\,niii>nlilli\.  fi2(l. 

PotrriiLin  SiLtijcuJKirba,  300. 

PoidnTd  wlitnt.  IJft3.  <H)4. 

Powdtr  gun,  45,  65J . 

Powell.  O.  Ilamld.  arlirle  bv.  M&. 

PriLiric  iliign  iji  alfalfa,  tOfi;nrcaa»ait  aid  In  Jniwrt  rnn 
trv,l,  40. 

PrcntiM,  II,  v.,  (|iiol«l.30i0. 

Prvjijltnicy,  IohI  lor,  03. 

PrpHtolt.  Hamiicl  C.  artlolM  by,  168.  181.  188. 

Prfncult'ii  (V)ni|iI<7BC  of  M(u.ica  quolnl.  401.  405. 

Prmcm-d  tirodiirU,  157-177;  ntilc*.  156. 

PrHwn-M,  16().  112;  BtutiMipa,  177. 

Pniacrving.  157-177.  nol«i,  170. 

Pfoa-cakr,  600. 

Pripklv  pinnfriT.  soft. 

Prickly  l(-l.riir«'(['ie.  H7),  113. 

Pri.'kly  iMnr,  73.  74;  biirni-r,  227;  for  dvo,  270;  aa  hw- 

ngo,  22ii.  227:  n»(«,  454. 
PrilTiril\  ijiiolnl,  22 
PriintviHr,  129;  cvrning,  ISO,  141. 
Prin;lle  qiiotwl,  57. 
Privcl  bcmrn  for  dyr,  270. 
FropaK>ti«n  ofiilaiila,  10;  «t  RrM-frori,  147. 
ProM  mtllf^.  '«m>,,473:  niiln.  13a. 
PnMoptujiitiflora.SOH. 
ProU*  gnuidiflora,  630. 
Protra  m(4litera.  02D. 
Pntertion  of  fann  woodloU  330,  331. 
Protwido,  in  Iravra,  13,  15;  utiliiation,  18. 
PTotballiMiii.  If). 
ProioplnBtn.  1 1 ;  effect  of  rleetridty  on  plant,  M. 
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Proviaorio,  76. 

Pruim  bast,  270,  629. 

Prunea,  legal  weight,  148. 

Pruning,  the  farm  woodlot,  331 ;  fruit  trees,  351 ;  cot«B, 

6,  7;  self,  18. 
PrunuB  Amy^aluB,  var.  amara,  496. 
PrunuH  Berotina,  459. 
Prussian  blue,  270. 
Paeud-amiual  plants,  10, 
Pseudomonas  campeetiia,  223,  650. 
Pseudomonas  radicicolAj  393. 
Pseudopeziia  medicBgtniB  on  alfalfa,  195. 
Pterocarpus  Iiidicus,  270. 
Pterocarpus  Hamipium,  269,  629. 
Pterocarpus  santalinus,  270. 
Pterocarpus  Senegalensis,  629. 
Pterophorus  nionodactylus,  622. 
Puccinia  graminis,  670. 
Puccinia  rubigo-vera,  670. 
Puffballs,  478. 
Pulque,  291. 

Pulae  crops,  place  in  rotation,  108, 109. 
Pulae  family,  in  its  plant  relations,  2. 
Pulvinaria  psidli  on  coffee,  244. 
Pumpkin,  529,  530;  for  canning.  160;  evaporating,  174; 

notes,  7,  10;  planting  dates,  138-140;  seed  notes,  132, 

133,  136;  yields,  163-155. 
Pumps  for  spraying,  46,  46. 
Funics  Granatum,  629. 
Punjab,  crop  rotation  syBtems  in,  109. 
Puree  dye,  268. 
Purees,  fruit,  163. 
Puriri,  270. 

Purity  of  seeds,  131-133,  testing  for,  141. 
Purple,  French,  dye,  268. 
Purple  heart,  270. 
Purpura,  270. 
Furpurin,  268. 
Furrea  Arabica,  26S. 
Furslaoe,  112;  seed  notes,  141. 
PubIbv,  112. 

Fyretbrum,  457 ;  powder  for  house  flie«,  4^. 
Fyrogallol,  effect  on  plant  growth,  29. 
PyruB  Aucuparia,  629. 
PyrUB  Japonica,  631 . 

Quack-grass,  112,  376;  eradicating,  377,  447;  in  hops, 
383;  notes,  6,  437. 

Quandunv,  629. 

Quebec,  fruits  for  home-planling,  276;  grapes  for,  279; 
small-fruits  tor.  278. 

Qucbrachia  Lorpntzii,  270. 

Quebracho,  270;  [or  tannin,  623,  626. 

Quercctin,  268,  628. 

Quercitron,  270,  625. 

Quercus  .iEKiln|>s.  625;  alba  (Fig.  442),  319,  025;  Cali- 
foi^ica,  625:  Cerris,  625;  chrysolepeis,  625;  coecit- 
era,  479,  G25:  coccinea  (fig.  444),  319:  cornea,  79; 
dpnsiflura,  625;  Garrvana,  625:  Grieca,625;  !lc.\,  479, 
625;  iiicana,62S:  infcctoria, 625;  loba(a,625;  macro- 
le|isia,  625;  Mirljecki,  62.5;  nigra,  625;  penduculata, 
625;  Prinu.'f,  625;  Psctniosiiljcr,  625;  pubesctns,  625; 
rubra  (Kig,  4i3),  319,  625;  sessiliflora,  479,  625;  So- 
ber, 625;  Toza,  025:  Ungcri,  625;  velutina  for  dve, 
270;  Wislizoni,  62.5. 

Quicklime  as  a  soil  fungicide,  6tl. 

Quinces,  for  canning,  IGI);  cva|N>raliiig,  174;  for  marma- 
lade 163;  for  preserves,  162;  stocks  for  dwarf  apples, 
277;  wciKhl,  legal,  148. 

Quinty,  Josiali,  quoted,  569,  570,  571. 

Quinine,  458. 

Quitch-gras.s,  376. 

Rabbit-brush,  454. 

Rabbit- foot  clover,  236. 

Rabbits  a.i  sovtx'on  pest,  S86. 

Races,  defined,  57.  '  .' 

Radish,  279.  280;  effect  of  acetylene  tight,  25;  Cooper- 
Hewitt  mercurv  \aix)r  electric  light,  26,  27;  electric 
arc  light.  2.T;  electric  incandescent  light,  24;  electric- 
ity, 31,  33;  incandescent  gas  liRht,  26;  iodid  of  potas- 
sium, 28;  lonftevity.  10;  maggot,  43;  notes.  2;  seed 
not«8,  133;  wild,  era<licating,  118;  insects,  42. 


e,  269. 

il,  284,  285;  for  paper,  SOS,  S04,  fiOS; 


RafKL  281,  292. 

Rags  for  paper,  504,  505,  507. 

Razeed,  112;  eradjeatinff,  118. 

Ram  as  an  aid  in  controlling  insects,  40. 

Raleigh,  Sir  Walter,  quoted,  520. 

Ramalina,  267. 

Rambutan,  78. 

Ramelas  for  dy 

Ramie,  fiber.  2 
ribbons,  284. 

Randall  grass,  374. 

Rane,  F.  W.,  quoted,  23,  24, 

Ranunculus  acris  (Fig.  166),  116. 

Ranunculus  bulbosus,  268,  447. 

Rape,  630-634,  649;  as  cover-crop,  89,  2S9,  200,  305, 
350,  351 ;  effect  of  electiicity  on,  31 ;  aa  gre«ti-manure 
crop,  93;  notes,  2,  500,  548;  oil,  499,  SOO,  530,  533; 

flace  in  rotation,  99-103,  108;  planting  dates,  138- 
40;  seed  notes,  132,  133,  136;  tor  omlmg,  570.  573, 

K73;  summer,  307;  treatment  with  copper  sulfate, 

118;  weight  of  seed,  legal,  148;  yields,  153-155. 
Raphia  Ruffia,  202. 
Raphia  tsdigira,  292. 
Raspberry,  OT7,  278;  anthracnose,  39,  51 ;  evaponting, 

174,  176,  177;  notes,  2,  4,  7;  preeervea,  165;  weight, 

legal,  148. 
Rata  in  coffee  plantations,  245;  in  sugar-cane,  610. 
Rawaon,  W.  W.,  quoted,  24. 
Reana  luxurians,  638.    (S«  Tea«nte.) 
Receptacle  of  flower  defined,  7. 
Red  beet,  543. 
Red  Cebil,  628. 
Red  clover.   (See  Clover,  red.) 
Red  com,  field,  for  dve,  Z7i). 
Redding,  R.  J.,  quoted,  101. 
Red  dock,  628. 

Red  fescue,  374,  447,  455;  seed  notes,  130. 
Red  gum,  627. 

Red  heart  fungus  of  trees,  346. 
Red  oak  for  tannin,  625. 
Red  rice,  535. 
Redn>ot(Fig.  135),  110. 

Red-rot  of  sugar-cane,  610.  v  ' 

Red  rust  of  cotton,  252;  of  hops,  383. 
Red  sandalwood,  270. 
Red  Sanders  wood,  270. 
Red  8pi<k'r,  38;  on  cotton.  251 ;  on  house  plants,  130;  on 

tea,  636. 
Red-tc.p,  371,  444,  446;  notes,  437,  438,  442;  place  in 

rotation,  105;  seed-growing,  144;  seed  notes,  133,  13B. 

143,  439-441 ;  for  soiling.  671 ;  time  of  maturity,  436; 

weeily  character,  447;  weight,  legal,  151. 
Redwoods,  270;  freedom  from  disease.  345;  longevity, 

346;  regeneration  by  coppice,  326;  for  ta-noin,  625. 
Reed  canary-grass,  370,  454. 
Ret^i-grass  on  Pacific  cooat,  455. 
Reed.  Howard  S.,  article  by,  28. 
Reed,  W.  C,  quoted,  481. 
ReedH  for  paper,  503. 
Reinke  quoted,  27. 
Reproduction,  plant,  10. 
ReHcuo-gra.ss,  375.  4,'i();  8ee<l  notes,  136,  441. 
Reseiia  Luteola,  270. 
Resin,  red,  26S. 

Respiration  of  plants,  IS,  19;  intra-molecular,  18. 
Rossons  qui>te<i,  240. 
Rh8mnuHA]atemiis,270;cathurtiea,  267,  270:Dahurics, 

26S;  infcctoria,  270;  saxatilis,  27{1;  tlnctoria,  26S. 
Rhea,  fiber,  285;  for  paper,  503,  508. 
Rheum  officinale.    (See  Rhubarb.) 
Rhine  wines.  182,  183. 
Rhiz(>hact«rium  .laponicum,  394. 
Rhizobiiim  Icgumino-qsrum,  392. 
Rlii7.octonia  solani,  523. 
Rhizophora  Mangle  for  tannin,  627. 
Rhizophora  ini'Cronala,  627. 
Rhizopus  nigricans,  622. 
Rliodaniines,  271. 
Rhode  Island  bent-grass,  371,  447. 
Rhode  Island,  crop  rotation  systems  in,  105. 
R holies  RrHAi,  77. 

Rhubari).  7.  273.  655;  cannlttg,  165;  dve,  270;  etheriu- 
tion,  29;  shading,  122;  weight,  148;   wine,  IS). 
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NhUH  ommitllt^.  ti»:  CuuOmuia.  098;  ropnilinn.  R-JtS; 
ni>riiifin.  ,i70.  ti-Hi:  Ontinoa,  20S,  oat:  <llvrr9iliilia, 
iU;  Kliitirs,C-JO;  llirta,  270;  for  tannin,  flLll;  !l,U-!<,- 
pium,  OOS;  ptunil*.  02S:  Hmiifllikln,  G'iS,  Vi'iO:  1'hun< 
betcU.  aSS:  Toxicndendron  (t'tK.  lfli»),  IH.  117.  02Q. 
tnUna  Tor  tnniUD,  S^B;    vcncnnU.  (Tig    171}.    IN, 

Ribbmi  tmnc,  f)tr«iKlitnr«kp(l,  577;  Trxu  ftccdcil,  A7S. 

RiUMa-CMM,  370. 

Rie«h  3m.  A.t4-A3n  ;  grub,  M7  :  LntmriurtianB.  72-74  : 
notes,  t;  place  in  rtifaliwn.  101,  102.  lOK,  HKl;  ptmnl- 
inft  ■1bU«.  ISK-l-Kl;  nil.  5:tr,  ,  rniiKh.  lr|5«I  weigl.t, 
151  ;  hhmI  ijuus,  133.  1.30:  Mulk  Ikitct.  5/17  :  itraw. 
for  inijirr,  iOO',  stmw  fnr  nc'iLviiij:.  2H3;  wucvLl,  £37; 
wild.  53f<;  wi.nua.  M7;  yield-,  1.'>."1-].V), 

Ric*'  corn,  .tS4,  3Sfl;  li^jiU  Wdglit.  IJJI, 

Rirhardx  i|iinlr(l.  3^. 

Hiclx*nliv)uiii  f^i^abni,  3f)^- 

RiPiniiii  ctiriiiiKidU.  Ti*J-'.!rtl. 

Rickftt.-  ijvKilcil.  37. 

Ri.ll^-.  H,  N.,  nrlidr  by,  b^4. 

KtiriMU  iiuulwl.  63. 

Rinul  tliimiBr  of  !iiiKiir-riin.r,  dlO. 

K>r>K,  atintinl,  S,  16. 

KiiticinH.  in, 

Rfiads,  ■rmnKf-iiirji't  an  rnnn,  W), 

RcAdaidM,  fiiiiwirijt,  112. 

Raadmv*,  frpoiiid  frf<in  weedi,  117. 

Roban*  quautl,  4^1. 

Rebarfaion  misiuw.  <ti:2. 013. 

Roblnla,  393. 

Rnbiiua  PBL-uiUcatia  <  Tik.  4^),  318. 

Roc^llft,  269. 

Il(X*llii  fiiriformij,  2fi7. 

Haoella  MniilncnFi,  2A*, 

Ra(w1I&  liiKtono,  287. 

Rork  nak  hw-'k  for  tannii).  U33. 

Rockfi,  Jyera,  270, 

Rorky  mntinliun  rlrtvtr,  IM. 

Rooprv  •'|iiij(^,  S7. 

R<MIc,  Juliu.  quutnl.  S40. 

Rolh.  P.  H,..iiiol«l.  Til. 

Rotnaiw,  RiPtliod  n(  rnnimlling  iniuwIinppcrH,  41. 

Root,  11-13;  rxrrrtiuiiH,  fH;  ImJin^,  12,  UiriM,  fi: 
liain,  13; pmwuNi,  l5;s<<1i>Rtiv#&moii,  SI);8Mr(b^nf 
ffKid  in,  1  J. 

Root  crllam,  S50-fi54. 

Root  nnna,  ASU-oSU;  notM,  4;  nlsce  in  rotation,  VC,  UK), 
103.  106-107. 

Rool^i;Blia.    (SfT  Ncmntodc  woniia,) 

Root  o(  the  Ilotv  <i!ii»t,  Tfi. 

Root-kiiut  of  cotlnii.  2.'iE,  252. 

Rool^ningK"'!  of  cabliagc.  223;  on  kuli-,  38n. 

Rool-rut,  cit  ftltslfn.  Iftft;  poffoo,  24*;  1am,  Kil :  toburo, 
«63. 

Rootvtock*,  «uira«ir  ul  Sotnl  iu,  17. 

RooUluborrlnt,  lnallr')^  3»3-.Hti5;  natM.  13- 

Rool-worai  of  curn,  41Z 

Rop«l  fit»n,  2«fi;  innnilit  popw,  387.  507. 

RoMPM*  in  Itn  nifinl  nOadnnn.  2 

Row.  Pli»fer.  4l;  i-ffc-ct  of  rlwtrir  liKlit.  22;  haws.  173: 
miim,  for  f»nn  gnrjcn.  274;  notp»,  5ttl;  eekcliun  of 
bii(l-«pona.  on:  wild.  IIS. 

Bawf«nitl:r,3:uil  iilnntn  in.  411-1, 

Rowmbry.  iinrN>nntioiii>,  406, 

Row  of  Slmnin  for  farm  gaprlcn.  274. 

Roan,  ntiar  iiT.  ImportnlLOiie.  40a. 

RoH  9urit«^,  31 . 

RoUitinii,  crop,  81-8f>,  92-M,  Oft-lOO;  for  Mnlrol  n( 
iiuccU,  42;IoTVt)ulral  uf  plsnl  ilinc-iuirn.  *S;  toTiliiiry- 
f«nn,  305;  to  pcstlicklv  xtf-wli.  I  I.i;  for  iiniiixivcinviil 
of  nntUtn  M>il«,  250;  m  iflatn]  m  buinnr-nof  p1aiiur<%>>il 
In  aaU.  30,  31;  r«lbtinn  Ui  foraKc-rrnpplnK.  305:  rvla- 
tionthlp  to  pUnt  twH>cuitioiM,  10;  i>}riti<niiit,  443;  tri- 
ennial (yitom.  flft.  fl9. 

Rulnliun  of  fiTiilirrn".  88. 

K'>!n'i.iri,  ft.m.1.  32:!,  .^24, 

IlulHtimi.  nrrlinnl.  rtl.H,  ■.Hit. 

Roih»mMi«l  rjuoicl,  ^1, 232,  ise:  mtation  Byittcm,  lOfi, 

Kothholi.  2(17. 
Rois,  irvaidti-rit  for.  2Sl. 
HoilJfrn  f.,r  ,lv,.,  2iH>. 
Sultlem  lincUirtK,  269. 


Rniimil.  267. 
Riiiigtiagr  drflnnl.  303. 

Kiiutlll-alatklli  Ell(«doW-gTMM,  374. 

lloiiinnil  (iiioliii,  :10. 
Riiiiiiil  KfTUw  ("r  fiber,  292, 

Uimrtil'lcikvccl  'jlhbiutlt,  £65. 

RoVL\  02.1 

Rovrrii  eman  fur  milinji;.  571. 

Roynl  ni  null  room,  477. 

Rovii!  (luLiiciaiia,  .'iOI. 

Riililirr,  .VM-a.if) ;  EuRommia  ulmoldTe  for,  77 ;  pliuit  for 

ihr  Ikutitv,  t20. 
FCuhiii  r(i rill ii ilia.  2ltH, 
liiibiu  tliii-Corla,  3A9. 
rt<i1>iiu>w,  I.  M  ,  1U8. 
Hue,  fifr  (ly-,  270. 

Rue-  fumilv  in  its  plant  rdniione,  3. 
Hiig  Sbciv,  283. 
Rumnx.  217. 

Ruinpf  ifrinpiis(Fi(!.  Iffi21,  IIC, 
Riimini  liyineiintiepuliis,  62S. 

Ruin^i  maititmus,  H2H. 

Rumiiianlfi.  diKt^libilily  orsavbcau  furwCL-,  &63. 

Hiiral  Itrnni-liinjJC  Sordini  in.  JiiK.  fi7U. 

Rum]  New  Y'lrkiT  i|iii)l«l,  57S. 

RiinliFs,  i.'m-,  m  Grrui  Bonn,  455;  on  rn«dfi.o  "loPT-  ''M; 

in  Iliiokv  minmta.in  r*pon,  454;  for  weaving,  381. 
Rusk  ritningti  (Fig.  86),  BT. 
Rumia,  crop  rotalian  oysUina  la,  103. 
Riwian  hitomo.KMMi,  374. 
RuMian  linen.  %U2. 
Russian  tliiBl3i!,  300. 
Ruat.  47,  50;  biu-lcy,  2CH;  <^atton,  251;  oalii,  403;  ry«, 

503;  MiiRAr^cane,  010:  Lreatmenl  for,  ZSli  of  wbmt, 

670. 
Rula  gravwilnui.  270. 
Rutabaga,  547-fi5Ci:  dry  mattw  In.  040:  pot«a.  2;  tor  oil, 

fiOO;  place  ill  rucatiun.  M,  100,  103,  106:  pUutiiiK 

data,   13H-t40;  <n*d  nai«H.   136;  for  aolliiu.  57.'<: 

weigtit.  l«fKl.  151 ;  yit<ldi>.  153-155. 
RutaoBBhi  ita  plant  rvlatiuna.  2. 
Ryt375.  55ft-5e3:iutcovrr-orop,  89,  259,  260.305,350,, 

S.")!  ;rfT«wl  of  pJtH'lrit'ity  on.  31 ;  as  Brrwn-miiniim.  fiHHi 

meal,  legal  wi-iiilit,  151;  nitrnxen  rvmiir:in<'nt.  320; 

nntm,  2;  pUrri  m  »>tatinn,  S7,  UH1-IIJ8.  3l]ft;  plnnDiiff 

dat(-i.  I*S-I-M>.  WHil  nol»«,  1^2,  KW.  13»;  for  -uiiiiiR, 

fi71,S73;etniw,  503:  straw,  fi>i  pai^r,  500.  503;  stiaw, 

for  wraviiip,  2W1:  Inviliiiriil  with  ci[i|>i-r  sillfat*,  118; 

Mid   %t!cIi.  57:t,  fl.W;  wricli'.  IfKUl,   152;  wilJ.  4art, 

454.  4.15;  vic-I.K  IJW-l.lS, 
Ryi-arna*,  37s,  116,  H7;  Uiivnt,  4JSS:  IlnliMi,  37\  440; 

'llaltnii.  on  rnriHc  rniut.  ViH;  Italian,  scnl  not(«,  133. 

13(1.  iM.  144,  H»;  ixroRDial  or  Eae^eti,  376,  447; 

pprnnninl.  ■■>n  I'arifii^  (viajtl,  4SS;  pefwnnwl.  wwl  nntnii. 

133.133, 142. 144  :iilacclnTut«Uon,10(l,107:iDKn<-ky 

nunuiUun  rr^un,  454;  aMtl  p«r  mav,  IW. 

ftebn.!  .^danwmi.  fi2fl. 

SAbul  icmilntn.  636. 

&uuilino,  3ia 

8««c»tcm  In  SniiDiwont.  4fi3. 

Saccliarinr  •orKliuiua,  57S-G78. 

8«>MhaKnny«M <inR>\n8iip,  Iftl.  ISft. 

SacoharamycM ellilMuidcua,  ISI,  IBS. 

SMwhanim,  bntaniisal  cbanactvm,  306. 

ftwwliarum  nffidnarum,  367,  SOO,    (S«e  Sujtar.«aB&} 

8«coi  fibiT.  2S7. 

Sooha  quoted,  27. 

Snrking  filw-™.  2<*3.  2S.S,  2S». 

.SjiiTJnw.r  icr  ■Ivr.  27(1;  place  In  rulatlun.  I(XI. 

8«fT..i.|  •jii...i..-..|,((|3, 

I^jiflnin.  ily.T",  271);  plae«  in  rotaOon,  107. 

t^nlrnn  biiiiin.l,  270. 

8«rr,...  d'lndp,  270i 

HtLgt;  -157;  fur  dyr,  270;  It-Riil  tm|[lit,  148;  lar  oil,  4()8k 

Sage,  aalt,  005. 

So^briMU,  4M.  465, 

SAinfirin.-nB*.  SBS;  pUce  in  rotalton,  lOtt-llW:  planling 

dnlm,  i:llS-140;  itcnil  nolcw.  i33,  136. 
Sftiiitfciii.,  504. 
Snki.  .'i3K. 

8aladH.  Icieal  wrnKliI.  14H;  notca^  7. 
Saliromia  litrrbavca,  3IU. 
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Salix  arenaria,  629. 
Salix  HusselUaua,  629. 

Saliury  seed,  percentage  or  purity  and  gorminAtion,  133. 
Baleola  Tragus,  309. 

Salt,  as  an  herbicide,  115,  117,  118;  for  iusecta,  43;  legal 
iraght,  ISl. 

Salt  uge,  Nuttall's,  565. 

Saltbrushes,  505. 

Baltbushefl,  565,  566;  in  Great  Basin,  455;  on  Pacific 

coast,  455;  in  Southwest,  454. 
Saltgrasa,  453,  455. 
Salvia  officinalis,  270. 
Samar,  place  in  rotation,  lOS. 
Sambucua  Canadensis,  26S. 
SsmbucuB  Ebulvie,  268. 
Bambucus  niKra,  268. 
SambucuB  pubena,  268. 
Sampture,  310. 
Samuela  cameroBaua,  290. 
Banbom,  J.  W.,  article  by,  560. 
Sand,  l^al  wdght,  148. 
Sand  lucem,  1^  456;  seed  per  acre,  136. 
Sand  Bpurry,  588. 
Sand  vetch  658. 
Sandalwood  for  dye,  270. 
Sandelholi,  270. 
Sanders  wood,  red,  270. 
Santalum  acuminatus,  629. 
Sanitary  prevention  of  plant  disMMOB,  61,  52. 
San  Joa6  scale,  38,  41,  45. 
Sansevieria  fiber,  281^  286,  291. 
Sansevieria  Guineensis,  291. 
Sanaevieria  longiflora,  291. 
Sansevieria  Roxburghiana,  291. 
Sandst«D  quoted,  29. 
Santalin  dye,  270. 
Santalwood,  270. 
Sanwa  millet,  470. 
Sap  rise  in  plants,  15. 
Sapan  wood,  270. 
Sappan  wood,  270. 
Saprophyte,  defined,  1 ;  nutrition,  19. 
SassaTras,  457,  465;  for  oil,  496. 
Sassafras  officinale,  465. 
Satyr's  Beard,  478. 
Sauces,  statistics,  177. 
Sauerkraut.  173. 
Saunders  quoted,  07. 
Saunders  wood,  270. 
Sautemes,  182. 
Savory,  4.57. 

Sawdust  for  alcohol,  186, 
Sawflics  in  aweet-jK>tBtoes,  622,  623. 
Sawmills,  335,  336;  portable,  341. 
Saw  palmetto  (or  fiber,  293 ;  for  tannin,  626. 
Saw-wort,  270. 

Saxifrage  for  window-box,  130. 
Sayavce,  268. 
Scale-insects,  44;  on  house  plants,  130;  treatment,  33- 

44,  45,  281. 
Schinus  Aroeira,  626, 
SchiiiuB  Molle,  626. 

Schroder's  brome-grass,  375.    (See  Rescue-grass.} 
Schroeter  quoted,  392. 
Schubert  quoted,  107. 
Schwankhard  quoted,  30. 
Scirpus(Fig.  39).  16. 
Sclorcnchyma,  8,  16. 
Sclcrotinia  ciborioides,  232. 
Scofield,  C,  S.,  article  by,  362;  quoted,  74. 
Scoke  berries,  269. 
Scolytus  quadrispinosus,  343. 
Score-card  for  pi  ant- breeding,  62,  63. 
Scotch  bean,  212-214. 
Scotch  broom,  310. 

Scotland  crop  rotation  systems  in,  106,  107. 
Screen.^  fur  shading  plants,  122,  123. 
Screw-bean,  453. 
Screw-pine  fiber,  281. 
.Scribner  log  rule,  338. 
H-:rub8althvial),  565, 
Sea  lavender,  629, 
Seaside  Grape,  628. 


Secsle,  botanical  characters,  366. 

Secale  cereale,  375,  559,    (See  Rye.) 

Secale  montanum,  560. 

Sedges,  9;  in  Alaska.  465;  in  Great  Bamn,  455;  on  Fadfie 

slope,  455;  in  Rocky  mountain  r^on,  454. 
Seed-bearing  plants,  2,  4. 
Seed-bed,  notes,  133,  136. 
Seedless  varieties,  58. 
Seeds,  breeding,  146;  crops,  growing,  141-146;  effect  of 

electricity  on,  30-35;  germination,  18;  grass,  439-441; 

machinery  for,  141 ;   methods  of  dissemination,   IS; 

mixing,  440;  mixtures,  440,  441 ;  notes  and  tables, 

131-155;  testing,   132,   141-144,  280;  treatmeut  for 

diseases.  48-50 ;  type  and  handling  as  related  to  plant 

diseases,  48-50,  52. 
Selaginella,  shading,  122, 

Selection,  54,  60-63,  69;  to  avoid  dioeaaee,  62. 
Self-heal,  112. 

Self-pollination  defined,  423. 
Semasia  nitricana,  513. 
Senebier  quoted,  31. 
Seneca  snakcroot,  457,  465. 
Senecio,  treatment  with  copper  sulfate,  118. 
Senji,  place  in  rotation,  109, 
Sensitii-e  pea,  309. 

SenaitivB  plant,  cause  or  movement  in,  19. 
Sepals  defined,  7;  functioD,  17. 
Sepia,  270, 
Sopia  officinalis,  270. 
Sequoia  gigantea,  625. 

Sequoia  sempervirens  (Fig.  45S),  323, 025. 
Seragunge  fiber,  283. 
Seraiganj  fiber,  283. 
Sereh  ol  sugar-cane,  610. 
Serradella,   566;  as  cover-crop,   259;  relation  to  aoil- 

inoculation,  393;  seed  per  acre,  136. 
Serratula  tinctoria,  270. 
Sesame,  501. 
Besamum  Indicum,  501. 

Seabaaia  aculeata,  place  in  rotation,  lOS,  109. 
Sesbania  macrocarpa,  286. 
Setaria,  309. 

Seven-headed  wheat,  664. 
Shad  scale,  310,  565. 
Shade-enduring  trees,  323. 
Shading  of  plants,  1 19-123. 
Shagbark  hickory  (Fig.  445),  310. 
Shag  mane.  476. 
Shakers  quoted,  463. 
Shallu  sorghums.  575,  576. 
Shama  millcl,  470. 
Shame!,  A.  I).,  article  by,  639. 
Sheath,  conducting,  in  plant,  14. 
Slu-cp,  digestibility  of  soybean  forage,  583;  pasturing 

to  eradicate  weeds.  111;  rape  for,  532;  rotation  for, 

100;  in  Wyoming,  4,'>4. 
Sheep's  fescue,  374,  447;  in   Rocky  mountain  region, 

454;  seed  notes,  133,  136,  439,  442;  on  upper  Paci5c 

coast,  455. 
Shellac,  229. 

Shelter-tents  for  plants,  123. 
Sl»-paril,  Charles  U.,  article  by,  631. 
Shepherd's  knot,  629. 

Shpplierd's-purse,  eradicating,  118;  seed  Dotea,  141, 
Shcppard  quoted,  31. 
Slicpperd,  J.  IL,  quoted,  104. 
Shepperson,  A.  B.,  quoted,  250,  253. 
Sherries,  182.  183. 
Shichito-i  fiber,  292. 
Shiitake,  474. 
Shorts,  legal  weight,  151. 
Shult,  Frank  T.,  quoted,  213. 
Siberian  fescue,  455. 
Sicilian  sumac  for  tannin,  626. 
Sida  Elliottii,  307. 
Side-oats  grama,  454. 
Siemen-f,  C.  W.,  quoted,  22, 
Sieve-tvibes,  9.  15. 
Sigaud  de  la  Fond  quoted,  30. 
Silage,   414—118,   566-560;  cutters,   S6S,   569;   defined, 

31^;  relation  to  forage-cropping,  305;  sorghum,  581. 
Silica  in  soil,  13. 
Silk-cotton  tree  for  fiber,  293, 
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aUk-oilCWa  hoiiMtpluit,  129;  fur  oolTw  abade,  Z4a. 

aUlt,  ncboliuK,  27£. 

Silk  niM>«^.  fifi8. 

aUu  poiist ruction,  414,  415,  SAT. 

flitvrr  Imwli,  80. 

SilvM-  fir  for  iBnnln,  625. 

ailiTT-to|t,  455. 

Silvc-  tree,  62». 

Rilvicultur*  dffined,  312. 

tUlybtim  Mannniim  (t'ig.  14S),  113. 

alinul-*lu,  227. 

SiDHnny.  1!^7. 

SinMP*"!^  Itoionlc  Onnlrnii  qiititril,  554. 

Sipuuilu  ncula  iti  cu[T''i-.  244, 

SImI,  3M.2Se-'.;88:TnlrailiirIinii,  72;  notra,  0;  fur  paper, 

Sitka  eptticc  fot  tannin,  A2.5. 

Blciddor, Btevn,  uee  in  iii^iij!.  337. 

Sktinks  U>  dMtroy  hop  grub.  3S3. 

8lwd«r  r«ecur.  S?-!. 

81«d«r  Mllbiioli,  5«5. 

n«Oi]or  wlimlKmss.  376. 452. 

Sllme-molib,  302. 

SIlnfPriMtd.  M.  v..  article  liy,  40. 

8iuuK)i-erSf».  454,  455, 

anudtaffv.  '.268, 

Small .fruita,    277-2711;    iistiilHiiK,    356:    picking,    3fi5; 

pruniiiK,  351;  rotation  evcleiii  (or,  34(>;  sliipiiiog;,  Sft7; 

•oil  (or,  275, 
Smiin«Fecl.  217,  628;  in  fla.v-fit'lds,  2m;i«eaui>(«a,  141. 
Rroilnx,  7. 

Buiitli,  f.  B.,  nrticU  bv,  235. 
Bmith,  U.  W..  artklo  by,  388, 
Bmltli,  Juniuj^  quolcil,  031. 
Smith,  LaodgcavB  T1iotnaajquat«>l,  £34. 
Smooth  brome-crua,  374,  375. 
Smootb  suniBc;  tur  iMUilni  1120. 
SOMMtll  v«>t«h.  I>5H. 
Smill.  SO:  burloy,  2rH:  uM.  491. 4S2:  ricp,  637;  rye,  503; 

M(|huin,  5^3;  BUjcat-canu,  610^  wbcirt,  070. 
Bmyma  vmlonia.  62S. 
Bni^l  elovM-,  45«. 
Snails  an  ciivicnK,  doitroviiuc  3ftl, 
Snook,  wmians,  (jiiMcd,  iixT 
Sooubar  024. 

Soowball  fvr  fami  Kardi-n,  274. 
Snowdrop  [of  tann  gAnJ^n,  274. 
HiKJwfliikp  lur  (ami  gardvii,  274. 
Saow-sraw,  4S4. 
SnuS,  MO,  641. 

So^Mud*  spnty  for  mealy  buRK,  130. 
Sofnctico  of  planM,  10. 
Hodu,  eaiutifr.  u  an  h^rhidde.  117,  118. 
&KU  wood  flbrr  UiT  pnprr,  5115. 
BedhUD  eUorid  ••  an  Iterbtcltic,  115. 
SoTt  oom,  403. 
Soft  ToV^lf  carrot,  542,  050;  giiu#ng,  3fll;  twMt-pata- 

Bohn?  qoobed,  :tl.34. 

8«»l,  cliargiui  witli  electricity,  33;  denning  bv  crop 
rotalion,  m;  eQii^tionii  and  hoiidiing  in  relation  to 
plant  diaeaaea,  47;  for  cnniFtrrauii  tre«.  320;  ffrtillty, 
rtdauon  of  civp  mlalinn  In,  M;  (rrtjiitv.  rclAlinn  nl 
foraffe-eroppins  1v.  305;  (or  iamU,  3i4,  320,  321; 
inprnwinrnt  by  Hivr-r.rnipn,  2.ift;  inneulation.  3!14; 
manacniimt,  91,  02;  uioisliirr  am  nitr-oVeii  by  nliivlitifi, 
121.  I22i  rmidtrnraft  ■trrit'?,  IIS;  rot,  of  sivM't'|>ota- 

8amnK,M6-£74:  dffiut-d,  303. 

til'}*  Tn-lUt,     (Srr  rtr-yhrim.) 

BiiIhiibff:^  ill  ilti  plutit  n4at>uiu.  2. 

Solmium    canliophyllum.  Aldi    CamnirTsaui,  70.  510; 

Jamctfii,  5191  Maglia,  519;  oxycarpmn,  510i  tubofo* 

mm,  519. 

sc>iidMo(Pic.iM},  no. 

Bong^iu-lttivc,  280. 

flaaIa:Il|[M^  207. 

Saphora  Japoitlca,  370. 

Rnrhiia  Amorioana  (Rr.  4»t),  317. 

Sorbus  Aucuparia,  020. 

Sort-aliin  of  col  tan.  351.  2S3. 

BoT^uOf  S7S;  red  dye,  27a 


Sorirtum,  3(M.  3«7.  574-582:  Binb(>r,  with  enwftta, 
205.  ZOO;  ill  ('(>t[i>ii-b«l1 ,  450:  and  cowik-uh.  fur  noil- 
itiK.  572.  573;  u  (crwii-uiiuiuir,  D3;  tioUv,  2-,  jilitcc  ia 
rulntiuji.   tOl.   102.    lO-l.   105;  in  Plaiiu  ri'^uu,  452; 

flanLinti  dalrs.  lAJ^'HO;  ntid  t^viu.  w-cd  ppr  nrre; 
38;  •pchI,  Uieal  wi-islit,  151;  sen)  not™,  133-130;  »1- 
lagp.  414;  sniling,  570,  571,  573;  syrup.  58a~6»2; 
yifld*.  I.M-I.V,, 

Sor((liuni  IIn1C[>i'iiM-.  307.    (See  .loliiiw>n-|{nwH-) 

Sorghum  vi.lgflro.  lOd,  100, 21fl,  217,307,  3M,  674.  <*« 
Sorgli  iiin.) 

a>rrd,  217. 

Soiiclicl,  270. 

Riiur  chii-rr.  407. 

South  Dukoin,  rmp  rotation  >y«tcml  In,  105. 

Sdw-UuHtli',  uradiRHting,  118. 

Soybean,  fiw2-5H0;  ae  i-ovttM-rop.  2B9.  200.  350,  351; 
with  p(iw]>va9,  20.^;  as  grceti-manum  plant,  93;  plncai 
In  mtittlnn,  II>1.  102,  104;  plnnlini!  •tAli«.  KiH-lJO;  lit 
relatiutL  1(1  soil-iiiofiilaiioii.  3(14.  roul-tiibcrckii.  392; 
•twd  uotn,  1.^2.  133.  KI(l;M|j>gi',  414.  4l5,BviiiiiE,  570^ 
571 ;  wwelil,  IpgnJ.  14B;  yield*.  153-166. 

8pa«h(TLtt.  fins. 

Bpnoiih  bcrri«,  270. 

Spanuih  ehestnut  tot  tannin.  626. 

Spnniiih  clover,  30B, 

Spftniali  trpfuil  for  dye,  270. 

Sparrvwi,  pnitpr1in((  inw  NPPtU^na*  from,  33Qi 
Sprarmint,  457;  fur  oil,  405,  4ft7. 
Sppn4w,  (•icplninf-d,  2;  iiumhcr,  3,  4. 
8|M'lI,663,  eoi;   Ifgul  wvigbl,  148. 

8])LTKulu  nrvi-iiMc ,  587. 
SjH-r^i^la  iTinxiriiji.  5SS. 

Speschneiv  ftuoted,  31. 

Bpliwrothcrn  ruloenei  cin  hnpn,  383. 

Spiee-prfxliiritig  pliuits,  5S0,  587. 

Bpirlpr,  rvd,  130,    [.Srr  Hed  lapidei.) 

Spike,  im  purtuLiuns,  400. 

Spillmwi.  W,  J,,  *rlid«»by,442,B38. 

SpilociuiiJil  Virginicii,  580. 

Spilti.    (S«8piOt,) 

Spinarli.  2S0:  for  canning,  ISO;  for  dye,  370;  alSect  i>t 

BCPlyliyiiie  light.  25;  plcclric  in«W)(MC«nt  light,   24; 

cl<x:irin  liglii,  23 ;  clccirloiv,  30,  31 ;  liicandeacsnt  gaa 

light.  2l>:   plATO  in    rotation,   105;  W»i  BOtM,    133l 

w*iglil.  I'-gal.  14S. 
Spinacin  olcrkcciL   {Sec  Spinacli.) 
Bpiiulk,  mitotic,  11. 
Sinny  salt  mge,  565. 
Spirent  (nr  fonti  gor^lcn,  274, 
Split  pens,  SliJ, 
Sponge  Tiiiu"hrf«)iii.  47it, 
Spurc-bvttritig  giliuibi,  3. 
Spores.  111. 

Spmrolio-lii'"  Lindlpyi,  79. 
Sijorta.  dt'fiiifd,  54;  inipo^rtanoc,  5S, 
Siwtlcd  elovcr,  45fl. 
8|iruy,  dintillnte.  formula.  38. 
SpmyitiR.  to  dcatroy  wc«dH,  III;  mavhiocry,  44,  40;  for 

pliLtit  diwUHeH,  5U,  51. 
Hpnnn  tnrr.  858. 
Hpriiig  v(-U]i,    (5w  Vetch.) 
Sprvmi-lnnds,  313. 
.'ipnirc,  310,  327;  black  (Fig.  457),  322;  in  Can«ltt.  319; 

diijfac™,  345;  HilroKpn  n.-i|uirciaenU.  320;  Norway, 

327.  321>:  noU*.  2:  for  paper  503,  505,  507,  fiog;  r*. 

gr^iicratiun,  325,  320;  Sitlui,  lor  tannin,  025;  toleraat 

clinmcl-er.  323;  wliitc,  327. 
Spurge  fiimily.  mmliciiiil  pliinia  in,  457. 
fjpiirge,  trruitmf-iit  witli  cnpprr  mdtatr,  118. 
.'<pitrr<\l  rye,  503, 
Simrrv.  '-'XT,  ."UW;  bii  {wwr-cmp,  250;  M«d  notes,  133, 

I3fl, 
Shiiuit-iukJ  flea,  310. 
Siiitwii,  52!>.  .'Uil;  bug.  520;  (or  canning,  ISO;  diaeaaea, 

Gl ;  in  fami  eiiJden,  270,  280;  iiui-cl  conCrnl.  42,  43; 

■lotfn,  •),  7,   12.   IG;  pliiri-  in  rulntion,   102;  plnntiuf 

[latca,  138-1*0;  ■r-ifdgruwins,  145,   146;  aood  iioU% 

132.  133. 
gquaw  corn  (Fig.  004),  401. 
S(|iiirn-t.[iii!  (tntsa,  455. 
R(,  Aiiiri:iili><-Kr:wn,  300,  450. 
St.  Murtliii  wwhI,  260. 
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St.  JoIid'b  Dread,  introduction,  73,  75. 

Stftg-hom  miwhrooms,  477. 

Staghom  HUmac  for  tfknain,  626. 

Stamens,  defined,  7-  structure  and  function,  17. 

Starch,  arrow-root  for,  199;  cassava,  227,  228;  com,  412; 
grains,  11;  in  lesvee,  13,  14;  utiliiation  in  plants,  18. 

8tarchy-8w«et  com,  402. 

Stames,  Hugh  N.,  articlea  by,  98,  493;  quoted,  262, 
480. 

Statice  Limonum,  629. 

Stebler  and  Schroeter  quoted,  430. 

Steen,  digestibility  of  soybean  forage,  583. 

Stnnpilt,  477. 

Stnnwender,  Stoffr^en  A:  Company  quoted,  230. 

Stellaria  media  (Fig.  142,  p.  112),  118. 

Stem,  plant,  structure  and  function,  15-17. 

Stem-rot  of  cabbage,  223. 

Steootaphrum  Americanum,  360. 

Stenotaphrum  dimidiatum,  368. 

Stenotaphrum  secundatum,  360.  {See  St.  Augustine 
gross.) 

Stick  tight  (Fig.  137),  111. 

Stigma,  function,  17. 

Stilnum  flavidum  on  coffee,  245. 

Stimulants,  in  their  plant  relations,  4. 

Stimuli,  response  of  plants  to,  19,  22-35- 

Stinco,  626. 

Stink-bug,  42,  43,  44. 

Stinking-smut,  of  onions,  49,  50;  of  wheat,  47,  40-51. 

Stipa  tenacissima,  507. 

Stock  (plant)  for  farm  garden,  274. 

Stock-farm,  rotation  schemes  for,  93--95. 

Stock-pea,  510, 

StoUey  vetch,  659;  in  Southwest,  454. 

Stomate,  structure  and  function,  13,  14. 

Stone,  A.  L.,  articles  by,  485,  530. 

Stone  clover,  235,  467. 

Stone,  G.  E.,  articles  by,  21, 30. 

Stone,  J.  L.,  articles  by,  206,  217,  510. 

Storage  houses,  550-554;  seeds,  137. 

Stout,  189. 

Strains,  defined,  57. 

Stramonium,  457,  458. 

Straw,  for  paper,  503-606,  509;  for  screening  plants, 
123;  for  weaving,  281,  293. 

Strawberries,  277-279;  for  cannine,  160;  clons  of,  57; 
effect  of  acetylene  light,  25;  of  electric  arc  light,  22; 
of  shading,  121 ;  notes,  2,  7,  10;  place  in  rotation,  101, 
103;  for  preserves,  162;  propagation  notes,  131; 
weight,  legal,  148. 

Stringy-bark,  627;  for  ilve,  270. 

Sturtevant,  Dr.  E.  L.,  i|iiolcd,  3,  402. 

Succory,  231 ,  232. 

Suffolk  rotation  Bystems,  106. 

Sugar,  fermentation,  188;  in  plants,  13-15;  maple-, 
427-434;  sorghum,  581,  582. 

Sugar-beet,  588-599;  for  alcohol,  186;  breeding  notes, 
61;  composition,  543;  dry  matter  in,  540;  effect  of 
electricity  on,  31 ;  of  incandescent  ^s  light,  26;  im- 
provement, 544;  place  in  rotation,  IIW,  1&-105,  108; 
planting  dates,  138-140;  seed  notes,  133,  136;  treat- 
ment with  copper  sulfate,  118;  varieties  for  stock- 
feeling,  545,  547;  weight,  legal,  149;  j-ields,  153-155. 

Sugar-cane,  509-61 1 ;  bagasse  for  paper,  503-506;  notes, 
2,  6;  place  in  rotation,  102,  la's,  108,  109;  planting 
dates,  138-140;  propagation  notes,  131,  147,  148; 
seed  notes,  130;  seed,  weight,  legal,  148;  yields,  153- 
155. 

Sugar  plants  in  their  plant  relations,  4. 

Su  If  ale,  of  iron,  effect  on  plant  growth,  28;ot  p«)ta8sium, 
spray  for  mildew.  130. 

Sulfite  wood  fiber  for  paper,  505. 

Sulfur,  for  in'^fols,  43;  in  relation  to  leaf  action,  15;  as  a 
seed  disinfectant,  50. 

Sulfur  colors,  271. 

Sulfnrie  acid,  ua  an  herbicide,  117;  in  relation  to  plant 
eroHtli,  12. 

Sulla,  :iio. 

Sullivan,  Gen.,  menlionrxl,  5-10. 

Sumac,  Capi',  for  dye.  2711;  [)oi.-M>n,  114;  Sicilian,  for  dye, 
27(1;  for  tannin,  62.3-62.^;  Virginian,  tor  dye,  270. 

Sumbawn  wfwjd,  270. 

Summer-fallowing  notes.  668. 


Summer  rape,  307. 

Sundew  for  dye,  270. 

Sun  drying  fruit,  174. 

Sunflower,  494,611-013;  forfaim garden,  274;  not««,7; 
on  Pacific  slope,  455;  seed  notes,  133,  136;  alage,  414. 

Sunlight  in  relation  to  leaf  activities,  13,  14,  15. 

Sunn  hemp,  for  fiber,  2S6,  286;  for  paper,  503,  504,  509; 
place  in  rotation,  108, 100. 

Sunscald,  cause,  20. 

Surangee,  267. 

Surat,  crop  rotation  system,  100. 

SuEuki  quoted,  28. 

Sveti-sorse,  place  in  rotation,  108. 

Swamp  pine,  California,  for  tannin,  624. 

Swan  river  com  (Fig.  599),  300. 

Swedish  clover,  233,  234. 

Swedish  turnip,  307,  547-550. 

Swedes,  place  in  rotation,  100.    (Sfe  SwedJah  turnip.) 

Sweet  alyssum  for  farm  garden,  274;  for  window-ooz, 
130. 

Sweetbay,  457. 

Sweet  birch,  oil  from,  405. 

Sweet  clover.    (See  Clover,  sweet.) 

Sweet  com.  (See  Maise,  sweet.) 

Sweet  fem,  629. 

Sweet  flag,  candied,  163. 

Sweet-pea,  391;  cupid,  61;  for  fann  gardeai,  274;  seed 
not«s,  133. 

Sweet-potato,  613-623;  for  industrial  alcohol,  187; 
notes,  3,  520;  place  in  rotation,  101,  103  105:  plant- 
ing dates,  138-140;  propagation  notes,  131,  147|  148; 
seed  per  acre,  136;  storage  houses,  651-&S3;  weudit, 
legal,  151;  yields,  163-1^. 

Sweet  sultan  for  farm  garden,  274. 

Sweet  vernal-grass,  370,  437. 

Swingle,  W.  T.,  quoted,  74. 

Switch-grass.  453,  454. 

Sycamore,  freedom  from  disease,  315. 

Sylveatre  quoted,  30. 

Symbions,  18,  394,  395. 

Symphytum  asperrinium,  309. 

Syntherisma  sanguinalis,  366-368,  449.  (Sm  Crab- 
grass.) 

Syringa  for  farm  garden,  274. 

Syringa  vulgaris,  effect  of  etheriiation,  20. 

Syrup,  fruit,  164;  maple-,  427,  434;  aorghum,  580- 
582. 

Tacca  pinnatifida  for  arrow-root,  199. 

Taft,  L.  R..  article  by,  123. 

Tagaaate,  31 1 . 

Taigu  wood,  269. 

Tabaferro,  W.  T.  L.,  quoted,  102. 

Tall  fescue,  374;  seeding,  438. 

Tall  meaiiow  oat-gra.'w,  136. 

Tall  oat-gra.-M,  370,  439-142,  446;  aotta,  437;  time  of 

maturity,  436. 
Tall  tallow- weed,  454. 
Tallo*-weeU,  454. 
Tamarack,  gathering  seed,  327. 
Tamarix  Alric-ana,  628. 
Tamarix  artieiilata,  628. 
Taiiipico  fiber,  290. 
Tanacetuin  vulgare,  465, 
Tanbark  oak,  625. 
Tangliadi  bark,  627. 
Tangier  pea,  311. 
Tannier,  80. 

Tannic  acid,  effect  on  plant  growth,  29. 
Tannin,  623-6'29;  algarohillo  for,  77. 
Tanning  materials,  623-629. 
Tansy,  457,  465,  466. 
Tan-u,  227.  ,. 
Tapioca,  cassava  for,  227. 
Tajjroot,  nature,  12. 
Tare,  spring,  658. 
Tarello,  C,  quoted,  108. 
Tan),  6-29-6.31. 
Tartaric  acid,  fonnation,  180. 
Tarweod,  311. 
Tawheri  bark,  628. 
Taxodium  dii^tirhnm  (Fig.  431),  3111 
Taylor,  F.  W.,  quoted,  103. 
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Te«,  631-636;  notes,  122. 

Tuad,  636-638;  notes,  10;  ^mw  in  roUtion,  107;  seed 
per  »cre,  136. 

TecfHiia  Lapecbo,  260. 

Teff,  311. 

Temperature,  chaugca  bb  ha  aid  io  insect  control,  40; 
effect  of  shading  on,  122;  relation  to  plant  growth,  21. 

Tendril,  16, 

TenEyck,  A.  M.,  articles,  90,  611;  quoted,  101,  3S7. 

Tengah  bark,  627. 

Tenncsaee,  crop  rotation  syeteniB  in,  105. 

Tennis  courts,  freeing  from  weeds,  117. 

Tent  caterpillar,  38,  42. 

Tents,  shelt«^  for  plants,  123. 

Teoeinte,  367,  3B8,  309,  038,  639;  seed  ootee,  133, 
136. 

Tequila  acu],  291. 

TereWnth,  73. 

Terfa,  480. 

Terfeiia  leonia,  479. 

Ten  pod  627. 

Temunalia  Bellerica,  627;  Ca^ppa,  627;  Cbebula,  627; 
Mauritiana,  627;  Oliveri,  627;  tomentosa,  627. 

Terra  Japonica,  626. 

Terra  merits,  270. 

Terra  orellana,  267. 

Terragon,  185,457. 

Terry^  3-couree  rotation,  104. 

Tesu  dye,  629. 

Texas  blue-grass,  373,  450;  notes,  441. 

Texas  Experiment  Station  quoted,  263. 

Texas  Seeded  Ribbon  Cane,  678. 

Textile  fibers,  281-292. 

Textile  plants  in  their  plant  relations,  4. 

Thann  leaves,  627. 

Thea  Bohea,  631. 

Thea  Sinensis  631. 

Thea  viridia,  631 . 

Theobroma  angustifolia,  224. 

Theobroma  Cacao,  224. 

Theobroma  pentagona,  224. 

Thesium  Cofpoon,  629. 

Thielavia  bastcola,  653. 

Thistle,  bull,  10;  Canada,  112;  field,  118;  flower  forma- 
tion, 7;  pasture  (Fig.  151),  113. 

Thlaspi  Br\'ense  in  flax-fields,  290. 

Thorn,  black,  planting  seed,  320. 

Thomber,  J.  J,,  artiele  by,  197. 

Thounand-headed  kale,  388,  389. 

Thread,  fibers  tor,  281. 

Thrips,  kerosene  emuluon  for,  38. 

Thunder-storms  in  relation  to  plant  growth,  32. 

Thuya  occidentatia  (Fig.  430),  316. 

Tliyme,  457,  466;  importations,  490;  oil  of,  496. 

Thymol,  466,  496. 

Ti-hoang,  268. 

Til,  108,  501. 

Tiha  Americana  (Hg.  440),  318. 

Tillage,  for  control  of  diseases,  48;  of  inaects,  42;  of 
orchards,  349,  350;  relation  to  fertUity,  91 ;  tools,  135. 

Tillandsia  usneoides,  203. 

Tilletia  foetcns,  670. 

Tilletia  tritid,  670. 

Umber  crops  in  their  plant  relations,  4. 

Timber  diseases,  345-347;  for  worms,  343,  344. 

Timiriazeff  quoted,  27. 

Timothy,  370,  443,  444;  as  adulterant  of  red  clover 
seed,  236;  Boehmer's,  70;  and  clover  seeding,  136, 
239;  hay  analysis,  518;  in  mixtures,  4404,441;  moun- 
tain, 454;  notes,  437,  438,  442;  on  Pacific  coast,  453; 
place  ir.  rotation,  00-105,  203;  planting  dates,  138- 
140;  seed-growing,  144;  seed  notes,  132,  133,  136, 
143,  430-Ml;  seed-testing,  14t;  seed*eight,  l^al, 
151,  152;  soil  for,  437,438;  for  soiling,  071,  672;  timo 
of  maturity,  436;  wild,  453,  454;  yields,  153-155. 

Timothy  region,  grasses  and  cloveia  in,  443-447. 

Ti  nam  pi  pi,  287. 

Tinctorial  plants  in  their  plant  relations,  4. 

Tjamara  laut,  629. 

Toad-flax  (Fig.  164),  116. 

ToadHtool,  notes.  474. 

Tobacco,  630-653;  denatured  alcoliol  for,  187;  effect  of 
weak  poisons  on  growth,  28;  fertilization  in,  60,  68; 


for  insects,  43-45;  introductions,  73;  notes,  2,  4,  457; 
place  in  rotation,  101,  102,  104,  106,  108,  100;  plant- 
ing dates,  138-140;  propagation  notes,  147,  148;  seed 
notes,  133,  136;  shading,  122,  123;  stalks  for  paper, 
503,  504;  water,  formula,  38;  worm,  622,  652;  yidds, 
163-155. 

Tocalote  (Fig,  138),  112. 

Toddalia  aculeata,  269. 

Tomato,  147,  148;  candied,  160;  for  canning,  159,  160, 
165,  171,  172;  disease,  51 ;  effect  of  acetylene  light,  25 
of  dectric  arc  light,  22;  of  incandescent  gaslight,  36 
glasshouses  for,  125;  notos,  2,  7,  10,  61,  133,  655, 
pickled,  173;  place  in  rotation,  100,  103,  105;  seed- 
growing,  145,  146;  shipping,  654;  temperature  for, 
280;  weight,  legal,  151. 

TormentJlla  erecta,  620. 

Torquemada  quoted,  405. 

Torpedo  bug  in  coffee,  244. 

Tortoise  beetles  on  sweet-potatoes,  622,  623. 

Torus  of  flower  defined,  7. 

Touchardia  latitolia,  286. 

Tourneaol  dye,  289. 

Tow,  302, 

Towai,  628. 

Townsend,  C.  O.,  article  by,  588. 

Trachelda,  IS. 

Tracy,  S.  M.,  articles  by,  199,  227;  quoted,  306,  397, 
451. 

Tracy,  W.  W.,  article  by,  144. 

Trametes  pini,  346. 

Transmitting  power  of  plants,  test  for,  63. 

Transpiistion  controlled,  13. 

Trap-crops,  use  in  control  of  insects,  43. 

Traube  quoted,  188. 

Tree  clover,  232. 

Trees,  felling,  335;  injury  by  electric  wires,  33,  34;  pdao- 
ing  on  farm,  91 ;  the  reach  for  light,  20;  seed-planting, 
3&.  329. 

Treftul,  bird's-foot  or  yellow,  78  142, 306;  place  in  rota- 
tion, 106;  Spanish,  lor  dye,  270. 

Trichinium  nobile,  80. 

Trichinium  obovatum,  80. 

Trichobaris  trinotata,  524. 

Tricholiena  rosea,  451,  452. 

Tricondylus  ilicifolia,  269. 

Tricondylus  myricoides,  269. 

Triennial  crop  rotation  system,  98  90. 

Trifoiium  agrarium,  235:  Alexandrinum,  79,  215,  216, 
232;  arvcnse,  235;  aureum,  235;  Beckwithii,  235; 
hybridum,  232,  333,  234;  incamatum,  232,  234; 
Jolinstoni,  80;  magnum,  233;  medium,  233;  pr>- 
tense,  232,  233:  pratense  var.  foliosum,  233;  pra- 
tense  var.  perenne,  233;  procumbens,  235,  395; 
repena,  232,  234;  repens  var.  latus,  234;  Wormki- 
oldii,  235. 

Trigonella,  80. 

Trigonella  comiculata,  80;  gladiata,  80, 

Trigpnella  Foenum-Griccum.    {Sef  tenugreek.) 

Triticum,  botanical  characters,  365,  366;  monococcum, 
663,  664;  Polonicum,  663,  665;  sativum,  375,  660; 
notes,  32,  (.See  Wheat);  sativum  var.  compactum, 
663,  664;  sativum  var.  dicoccum,  663,  664;  sativum 
var.  durum,  663,  664;  sativum  var.  Spdta,  663,  664; 
sativum  var.  Tenax,  663:  sativum  var.  turgidum, 
663,  664;  sativum  var.  vulgare,  663,  664. 

Truck-growing,  653-656. 

True,  R.  11,,  articles  by,  457,  404,  586. 

TrufllcM,  474,  47ft,  480. 

Trumpet  creeper,  7. 

Tschinkel  quoted.  31,  34. 

THUga  Canodenms  (Fig.  454),  322,  507,  624. 

Tsuga  heterophylla,  624. 

Tuber  lestivum,  479. 

Tuber  magnatum,  470. 

Tuber  melanosporum,  479. 

Tuber  mclanoHpnrum,  var,  k  grosses  verrucs,  470. 

TultcrrlPs,  legume  root-,  392-395. 

Tubers,  for  hogs  on  Pacific  slope,  455;  storage  of  food 
in,  17. 

Tufkahoe,  480, 

Tugn'ar,  628, 

Tula  intle  fiber,  200. 

Tules,  455, 
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Tulip  for  rarm  garden,  274. 

Tulip  tree  (Fig.  446)   320. 

TuU,  Jcthro,  clean  tillage  ByBtem,  84. 

Tulwali.  628. 

TunB^  introduction,  73,  74. 

Tunglu-bok,  227. 

Turbuli,  268. 

Turf  oats,  seeding  notes,  441 ;  with  vetch,  669. 

Turkey  oak  for  tannin,  625. 

Turkey  red,  dye,  268;  oil,  230. 

Turkish  galls  Tor  tannin,  625. 

Turkish  sumac,  620. 

Turmeric,  270,  586.  587. 

Turnip,  280,  547-550;  Tor  canning,  160;  as  cover-*rop, 
259,  260,  350,  351;  described,  548;  dry  matter  con- 
tent, 540,  548;  effect  of  eiectrieity  on,  30,  31 ;  hybrid, 
seed  per  acre,  136;  notes,  2,  5;  pickled,  173;  place  in 
rotation,  89',  100-102,  104,  106-108;  planting  dates, 
138-140;  seed  notes,  132,  133,  136;  for  soiling,  S7I, 
673;  thin-rooted,  548;  treatment  with  copper  sulfate 
118;  weight,  legal,  151,  152;  wild,  118,  MS;  yidds 
153-155. 

Turpentine  oil,  405,  497. 

Turwar,  627. 

Tusser,  Thomas,  quoted,  162. 

Tussock-moths,  control,  42. 

Tutu  bark  for  tannin   626. 

Twine,  binding,  from  flax,  302 ;  fibers.  (Sm  Fiber  planta.) 

Twich-grass,  376. 

Tychea  phaaeoli,  586. 

Tyndall  quoted,  157. 

Udo(Fig.  13),  8;  introductioo,  72. 

Uganda  clover,  SO, 

Ulex  EuropsuB,  307. 

Ulex  nanus,  80. 

Ullucus  tuberoBua,  SO.  - 

UlmuB  Americana  (Fig.  447),  320. 

Umbrella  plant,  129. 

Uncaria  Gam  bier,  626. 

Underwood,  W.  L..  quoted,  170.  171. 

United  States,  crop  rotation  Bystems  in,  100-106. 

United  States  Department  of  Agriculture  quoted,  132, 

387,  396,  485,  486,  487,  579.  583,  592,  660,  665. 
Unity  of  individual;  importance  in  breeding,  50. 
Urena  tobata,  285. 

Uromyces  appendiculatua  (Fig.  67),  38. 
Usnea,  267. 

Ustilaginoidea  virens,  537. 
Ustilago  Hvenu*,  491 ;  Crameri,  473;   hordei,  204;  Isvis, 

491 ;  nuda,  204;  tritici,  G70;  zeie.  414,  420. 
Utah,  crop  rotation  systemB  in,  105. 

Vaccinium  membranaceum,  267. 

Vaccinium  MyrtillUH,  267. 

Vaccinium  Vitisi-Idffia,  268. 

Valerian,  457,  466;  importations,  496. 

Valeriana  oflicinalis,  466. 

Valotiia  for  tannin,  625. 

Vanilla,  457;  introductions.  74,  75. 

Van  Lwnhoff,  J.  W.,  article  by,  239. 

Van  Mons  quoted,  57. 

Van  Troostwyctc  quoted,  30. 

Van  Wagenfin,  Jared,  Jr..  articles  by,  380,  414,  559. 

Variation,  in  plant-brcodiiig,  54,  58. 

Varieties,  classification  of,  57;  notea,  2,  4. 

Variularia,  267,  269. 

Varlo,  crop  rotation  plan,  89. 

Varro  quoted,  566. 

Vascular  plants  defined,  8. 

Vsssalli  quoted.  31. 

Vcgetable-eardfii,  274.  275.  279-281. 

Vegetable-growing.    {See  Truck-growing.) 

Vegetaole-liouses,  construction,  123-128. 

VegetaolPH,    273;    canning    and    preserving,    157-177; 

noteH,  4;  place  in  the  rotation.  101 ;  propagation  notes, 

144-146. 
Veitch,  F.  P.,  articles  by,  503.  623. 
Velvet   bean.   656-658;  as  cover-crop,   259,   350,  351; 

notes,  451 ;  rotation,  89,  101;  seed  notes,  133,  136. 
Velvet -Kra'w,  371.  447;  on  Pacific  coast,  453,  455;  seed 

notes.  133;  weight,  of  .teed,  legal.  148. 
Velvet-leaf.  283. 


Venetian  sumac,  626. 

Venice,  crop  rotation  eyetems  in,  106. 

Ventilago  Madras-patana,  270. 

Verbascum  Thapeus  (Fig.  163),  114. 

Verbena,  for  farm  garden,  274. 

Verbena  family,  oil  plants  in,  494. 

Vermilion.  269,  271. 

Vermont  Experiment  Station  quoted,  569. 

Vermorel  spray  nozzle,  46. 

Vetch,  80,  658-660;  biennial,  80;  as  oover-cTop,  89,  259, 
350,  351, 649;  as  green-manure  crop,  93;  hairy,  notes, 
213,  441;  hedge,  80;  kidney  308;  narrow-leaved,  80 
Narbonne,  80;  notes,  2;  and  oats.  571,  673,  658,  669 
on  Pacific  coast.  455;  place  in  rotation,  103-106,  108 
planting  dates,  138-140;  and  rye,  573;  scarlet,  80. 
seeding  notes,  133,  136;  for  soiling,  570;  spring,  root 
tubercles  on,  392;  spring,  seed  notes,  136;aiid  whut, 
573;  wild,  454;  yields.  163-156. 

Vetiver,  497,  49S. 

Vetivena  liianioides,  497. 

Vicia  angustifotia.  80  66S;  biennis,  80;  calcarat*, 
80;  Ervilia,  80;  Faba.  212-214,  658;  fulgens,  80; 
hirta,  80;  Leaven  wort  hii,  659:  macrocarpa,  80;  Nar- 
bonenAS,  SO,  668;  sativa,  658;  septum,  80;  villosa, 
658. 

VignaCatjan^,  261.    (See  Cowpea.) 

Vigna  Sinensis,  261. 

Vigna  unguiculata,  260. 

Viimorin  quoted,  61,  76,  540. 

Vinall,  H.  N.,  article  by,  397. 

Vinegar,  173,  181.  183-186;  statisUca,  157,  158,  177. 

Vineyards,  machinery  for  spraying,  46. 

Vinson  quoted,  198. 

Viola  tricolor,  var.  arvense,  268. 

Violet.  502;  diseases.  61. 

Virginia  creeper,  (or  dye,  270;  notes,  7. 

Virginia,  crop  rotation  systems  in,  105,  106. 

Vit«x  littonOis,  270. 

Vitis  vinifera,  626. 

Voelcker  quoted,  108. 

Vogel  quoted,  628. 

Vofvana  bombycina,  476. 

Von  Breda  quoted,  30. 

Von  Schreiik,  Herman,  article  by,  345. 

Voorhees,  E.  B.,  article  by,  258;  quoted,  103. 

Vouacapoua  Araroba,  268. 

Waagenboom,  629. 

Waid,  270. 

Waifa,  270, 

Waite,  M.  B.,  article  bv,  613. 

Wallflower,  270. 

Wall  lichen  for  dvf,  270. 

WaJnut.  black.  3'2.5,  328,  329,  342;  catchup,  173;  dis- 
eases, 346;  notes,  7;  weight,  legal,  148. 

Wandering  jew  for  window-box,  130. 

Warai,  place  in  rotation.  109. 

Wara.s,  270. 

Warburtoii,  C.  W..  articles  by,  216.  385.  580. 

Warren,  G,  F.,  article  by,  174. 

Wasabi.  dry-land.  77. 

Waahinf-ton,  George,  quoted,  82,  83. 

Water,  in  relation  to  plant  activities,  19,  20. 

Water  foxtail,  455. 

Water  hemlock  (Fig.  167).  116.    (See  Hemlock.) 

Watermelon.  116;  place  in  rotation,  100,  101,  664,  655; 
shipping.  654. 

Water  parsley,  309. 

Wflter-snppiv,  relation  of  forest  cover  to,  315. 

Watkins,  Dn  .1.  H.,  quoted,  384,  578. 

Watson  quoted,  398. 

Watson,  G.  C,  quoted,  104,  572. 

Wattles  for  tannin,  628. 

Wau.  270. 

Weakes  quoted,  31. 

Webb,  George,  quoted,  641. 

Webber,  Herbert  J.,  articles  by,  57,  247. 

Web-worm,  in  alfalfa,  195;  com,  413;  cotton,  252. 

Weed-killers,  chemical,  115-118. 

Weeds,  and  thp  management  ot  them,  110-118;  eradi- 
cating by  crop  rotation,  86;  in  meadows,  447;  in  rela- 
tion to  plant  dit<cases,  50. 

Weeping  willow,  628. 
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Weevil,  bean-,  211:  in  coffee,  245;  pea,  513;  in  sweet- 
jMilatoea,  622;  white  pinp,  343. 

Wei  gel  a  for  farm  garden,  274. 

WcigliCa,  legal,  of  agricultural  products,  14S-IS2. 

Weinmannia  glabra,  628. 

Weinmannia  mftcroatacliya,  628. 

Weinmannia  rBCPmosa,  628. 

Welch,  Dr.  Thomas  B.,  quoted,  178. 

Weld,  270. 

West  Virginia,  crop  rotation  Bystema  in,  106. 

WestgaU,  J.  H.,  article  by,  192. 

Whale-oil  soap.  38;  for  insects,  43,  44,  130,  281. 

Wheat,  375,  660-670;  belt,  rotation  tor,  94,  101 ;  breed- 
ing notes,  62;  with  clover,  238;  composition,  560;  cost 
of  raising,  322;  as  cover-crop,  259,  260,  350,  351 ;  crop 
rotation  tor  control  of  insects,  42;  direction  of  drills, 
90;  diseases,  670;  durum,  introduction,  73;  effect  of 
electricity  on,  30,  31 ;  effect  of  iodid  of  potassium  on, 
28;  effect  of  tannic  acid,  29;  effect  of  pyrogallol,  29; 
fertilization  in,  60,  68;  for  hay  on  Pacific  coast,  453; 
hybrids,  63,  68;  India-,  217;  insect  enemies,  670; 
lowered  quality  by  improper  handling,  08;  new  varie- 
ties from  a|rorti<,  I'iS,  61;  nitrogen  requirementa,  320; 
notes,  2,  i,  443,  444;  in  the  Palouee  country,  405; 
place  in  nnutiun.  83,  87,  89,  93,  94,  96,  99-109,  207, 
220,249,^^7,058;  planting  dates,  138-140;  races,  G7; 
ruat,  47, 4S,  JO,  52,  (170;  seed-growing,  144;  seed  notes, 
49,  132,  133,  136;  smut,  47,  49,  50,  670;  for  soiling, 
671,  S72;  siuririj!  in  pita,  566;  straw,  for  paper,  519; 
straw  for  wiiiviiit?;  293;  trap-«rop  for  hessian  fly.  43; 
treatment  with  copper  sulfate,  118;  varieties  and  the 
control  of  rust,  48;  varieties  resistant  to  hessian  fly, 
43;  and  vetch,  S73;  weight,  legal,  151,  162;  yielc^, 
153-155,  486. 

Wheat-grass,  376;  bunch,  455;  false,  456;  in  Rocky 
mountain  r^on,  454;  slender,  376.  452;  in  South- 
west, 453;  western,  453-455;  wild,  456. 

Wheeler,  C.  F.,  article  by,  306, 

Wheeler,  H.  J.,  quoted,  105. 

Whin,  307;  in  rotation,  108. 

Whifky  from  com,  412. 

White  Wrqh  for  tannin,  629. 

White  clover.    (See  Qover,  white.) 

White  Egyptian  com,  3S4-3S6,  579. 

White-fly,  hydrocyanic  acid  g^  for,  46. 

Wllitc  gum,  627. 

White  Fupine,  3B7,  398. 

Wl)ite  melilot,  467. 

White  milo,  386. 

White  inilo  maiie,  678. 

White  mustard,  269,  311. 

White  spruce  for  tannin,  625. 

White  thorn,  270. 

White-top,  453,  455. 

White  oak  for  tannin,  625. 

White-weed,  447. 

Whitney  quoted,  248. 

Whortleberry  267, 

Wiancko,  A.  T.,  quoted,  101. 

Wickaon   E.  J.,  quoted,  100. 

Wilcox,  E.  Mead,  article  by,  229. 

Wild  oat,  373,  455,  485;  on  Padfic  coast,  453. 

Wild  pie-plant,  628. 

Wild  rice,  535. 

Wild  rye,  454,  455;  in  Southwest,  453. 

Wiley,  H.  W.,  article  by,  188. 

WiUits  citrange  (Fig.  86),  67. 

Willfarth  quoted,  393. 

Williams,  W.  M.,  quoted,  164. 

Willow,  bark  for  tannin,  629;  for  basketry,  341  j  intoler- 
ant character.  323;  planting,  328;  regeneration,  325, 
326;  in  Southwest,  453. 

Willughbaa,  554. 

Wilaon,  A.  U.,  quoted,  102. 

Will,  60;  of  cotton,  261,  252;  of  cowpea,  264,  266;  of 
^nseng,  360;  of  house  plants,  130. 

Wind,  environment  of  plants,  21 ;  as  an  aid  in  insect 
control,  40. 

Windbreak,  forest  as,  31S. 

Window,  boxes,  129,  130;  gardening,  12&-130;  plants, 
128-130. 


Windsor  bean,  212-214. 

Wine,  181-183;  statistics   168,  177,  178, 

Wing,  Joseph  E.,  article  by,  237;  quoted,  104. 

Winterfat  in  Southwest,  454. 

Winter^reen,  494,  495,  498. 

Wire-grass  {Cynodon  Daetylon),  371. 

Wire-grass  (Poa  compreaaa),  373. 

Wireworms,   42,    43,   86;     in   com,   414;    in   popooni, 

421. 
Wisconsin,  crop  rotation  systems  in,  106. 
Wisconsin  Experiment  Station  quoted,  632. 
Wise  quoted,  520. 
Witch  balls,  446. 
Witches'  brooms,  21. 
Withy  combe,  James,  quoted,  104, 
Witseo,  Nicholas,  ciuoted,  240, 
Woad,  270;  place  in  rotation,  107. 
Woll,  F.  W.,  article  by,  56S;  quoted,  569. 
Wollny  quoted,  31. 
Wongachy,  268. 
Wood,  ashes  for  plant«,  128;  for  paper,  503-605;  parco- 

chyma,  15;  trctating  to  prevent  decay,  347. 
Wood  alcohol,  186. 
Wood  and  Berry  quoted,  648. 
Wood-oil  tree,  introduction,  72. 
Woodlot,  farm,  312-347. 
Woodman's  Handbook  quoted,  340. 
Woodruff,  dyer's,  268. 
Wool,  printing,  272. 
Wooly-butt,  627. 

Wormsced,  American,  468,  466;  oil  of,  496,  498. 
Wonnwood,  457;  mountain,  for  dye,  269;  oil,  495,  496, 

498,  499. 
Woronin  quoted,  392. 
Wougsky,  268. 
Wyoming,  crop  rotation  systems  in,  106. 

Xanthosoma  atrovirens,  80. 
Xantliosoma  sagittnfolium,  80, 
Xylem,  9. 

Yams  for  industrial  alcohol,  187. 

Yangmce,  267. 

Yaray  palm  for  fiber,  292. 

Yam,  fibers  for,  281 ;  printing,  272. 

Yarrow  (Fig.  166),  ll6. 

Yautia,72,74,  80. 

Yaxci  fiber,  288. 

Yeasts,  181;  destroyed  by  formaldehyde,  49;  nat«B,  2; 

in  relation  to  preserves,  161. 
Yellow  berries,  270. 
Yellow  clover.    (See  Clover,  yellow.) 
Yellow  lupine,  398. 

Yellow  milo,  384-386,  579.    (See  Milo.) 
Yellow  trefoil,  306;  seed  notes,  142, 
Yellow  weed,  270. 
Yew,  for  tannin,  625;  notes,  2. 
Yields  of  farm  crops,  131-156. 
Young,  T.  B.,  notes  by,  464,  466. 
Yucca,  227;  for  farm  ^rden,  274;  fiber,  281. 
Yucca  Treculeana,  290. 

Zagrammoeoma  multilineata,  245. 

Zapupe  azul,  291. 

Zapupe  fiber,  291. 

Zavitz  quoted,  489. 

Zea,  botanical  characters,  366;  amylacea,  402;  amylea, 

saccharata,  402;  canina,  398,  399,402;  everta,  402- 

418;  indentata,  402;  indurata,  402;   Hays,  367,  398; 

effect  of  electricity  on,  32,  (Sm  Maiie);  saccharata, 

402;  tunicata,  402. 
Zigzag  clover,  233. 
Zinc  salts,  effect  on  growth  of  mold  fungj  and  alga, 

28. 
Zinnia  for  farm  garden,  274. 
Zingiber  officinale.    (See  Ginger.) 
Zizonia  aijuatica,  535. 
Zon,  Haphacl,  article  by,  3)9. 
Zonclcea,  defined,  392, 
Zootcchny,  defined,  191.' 
Zuntz  quoted,  539. 
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